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PREFACE  TO   VOL.  n. 


Tbb  delay  in  the  appearance  of  the  second  edition  of  this 
volume  has  been  due  to  the  time  needed  for  its  thorough  revision, 
and  the  incorporation  of  the  chief  results  of  the  investigations 
of  the  last  five  years.  Numerous  additions  have  been  made, 
and  many  sections  have  been  re-written,  in  the  endeavour  to 
present,  as  far  as  possible,  the  current  knowledge  of  the  sub- 
jects considered.  In  spite  of  some  condensation  these  additions 
involve  an  increase  of  about  a  hundred  pages. 

I  am  much  indebted  to  M.  Richer  for  permitting  me  to  repro- 
duce some  of  his  very  effective  illustrations  of  the  phenomena  of 
the  attacks  of  "  Hysteria  major,"  and  trust  that  the  figures  will 
serve  to  make  his  work,  clinical  and  artistic,  more  widely  known 
in  this  country. 

For  the  index,  and  also  for  most  useful  help  in  the  process  of 
revision  and  in  the  correction  of  the  proofs,  I  have  to  thank  my 
friend  and  colleague.  Dr.  James  Taylor. 

W,  R.  GOWERS. 
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DISEASES  OF  THE  NERVOUS  SYSTEM. 


PART   IV. 
DISEASES    OF    THE    BRAIN, 


INTRODUCTION. 

THB  STRUCTURE  AND  FUNCTIONS   OF  THE  BRAIN, 

Thb  knowledge  we  possess  of  the  cerebral  structure  and  functions 
18  derived  from  various  sources.  Simple  dissection  of  the  brain  reveals 
onlj  the  coarser  outlines  of  its  anatonij,  and  is  apt  to  mislead  the 
investigator  wlio  endeavours,  bj  its  aid  alone,  to  unravel  the  complex 
oonnection  of  the  several  parts.  Bj  the  aid  of  the  microscope  the 
structure  of  isolated  portions  can  be  ascertained,  but  the  dilficultj 
and  even  impossibilitj  of  tracing  the  course  of  nerve-fibres,  where 
thousands  int«rLice,  limits  narrowly  the  results  to  be  obtained  from 
simple  microscopical  examination.  But  the  differentiation  effected  by 
priHresses  of  degt^neration  on  the  one  hand,  and  of  development  on  the 
other,  has  enabled  mauj  facts  to  be  ascertained  which  aie  of  the 
highest  importance,  and  which  must  otherwise  have  remained  unknown. 
The  close  correspondence  between  the  results  obtained  hj  thesi.'  two 
methods,  the  studv  of  development  and  of  degeneration,  not  onlj 
shows  their  high  value,  but  also  justifies  confidence  in  the  indications 
afforded  bj  either,  where  the  two  cannot  be  combined.  The  credit  of 
discovering  the  fact  and  significance  of  secondary  degeneration  belongs 
to  Tiirck,  and  Flechsig  first  showed  the  value  of  the  structural  indi. 
cations  of  development,  bv  investigations  which  have  pLiced  manj 
points  in  the  anatomj  of  the  bruin  on  a  footing  far  firmer  than  anj 
other  method  could  suppljr.  These  investigations  have  been  ablj 
extended  bj  Bechterew. 

The  functions  of  the  brain  have  been  ascert'tined  by  three  methods. 
First,  the  structural  arrangement  of  its  parts  affonls  important 
suggestions  as  to  their  function — suggestions  which  are  valuable  in 
proportion  to  the  simplicity  of  the  structure,  and  the  distinctness  of 
its  connections.  For  instance,  a  group  of  nerve-cells  gives  origin  to 
the  fibres  of  a  cranial  nerve,  and  from  this  it  is  inferred  that  the 
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function  of  tbese  cells  is  to  excite  the  nerve-fi^ires  if  the  nerve  is 
motor,  or  to  receive  the  impulses  which  traverse  them  if  the  nerve  is 
sensory.  Another  source  of  knowledge  is  the  result  of  experiments 
upon  animals,  in  which  portions  of  the  brain  are  removed,  or  de- 
stroved,  or  stimulated,  and  the  effects  are  observed.  The  results 
obtained  in  this  manner  by  Hitzig,  Ferrier,  Munlr,  and  others,  are 
of  very  great  importance;  so  far  as  the  human  brain  is  concerned 
they  are  sugirestive,  often  highly  suggestive,  but  they  are  not  demon, 
strative,  and  the  conclusions  thus  reached  cannot  be  accepted  as 
certainly  true  of  man  except  in  so  far  as  they  receive  confirmation 
from  the  third  source  of  knowledge,  the  experiments  wrought  by 
processes  of  disease,  by  accidental  violence,  or  surgical  procedure.  It 
is  to  these  that  we  have  to  look  for  exact  knowledge  and  certain  proof 
of  the  functions  of  the  several  parts  of  the  brain  of  man.  Unfortu- 
nately, the  conditions  of  disease  and  injury  are  usually  very  complex, 
and  their  manifestations  aie  correspondingly  involved  and  difficult  to 
interpret.  Hence  our  knowledge  grows  but  slowly,  in  spite  of  the 
enormous  amount  of  careful  observation  which,  at  the  present  day,  is 
directed  to  this  subject  in  all  parts  of  the  world. 

The  following  account  of  the  structure  and  functions  of  the  brain 
does  not  profess  to  be  complete,  even  in  outline.  Its  object  is  to 
remind  the  student  of  the  facts  he  most  needs  to  know  in  order  to 
comprehend  the  symptoms  and  pathology  of  disease.  Unfortunately, 
our  knowledge  is  still  imperfect,  even  of  the  fundamental  facts.  Many 
questions  of  great  importance  are  still  unanswered,  while  to  others 
widely  different  answers  have  been  given  by  investigators  of  equal 
competence.  The  statements  here  made  on  such  points  are  the  result 
not  only  of  a  comparison  of  the  work  of  others,  but  also,  in  many 
instanoes,  of  an  independent  examination  of  the  point  at  issue.  The 
functions  of  the  brain  will  be  considered  very  briefly,  since  many  of 
them  must  be  discussed  more  fully  in  the  account  of  the  symptoms  of 
disease. 

The  few  points  in  the  anatoniy  of  the  membranes  which  are  of 
medical  importance  will  be  most  conveniently  considered  in  the  section 
on  their  diseases. 


The  Cerebral  Cortbx. 

Tlie  anatomy  of  the  convolutions  of  the  brain  has  become  of  great 
practical  importance,  on  account  of  the  definite  localisation  of  func- 
tion found  to  obtain  in  certain  parts.  For  a  full  account  of  the  con- 
volutions the  reader  is  referred  to  works  on  Anatomv,  but  the  most 
important  facts  may  be  briefly  enumerated.  The  Ion gitvdinal  fissure 
separates  the  two  hemispheres.  In  each  half  of  the  bram  three  fissures 
are  of  leading  importance  (see  Pig.  1),  the  fissures  of  Sylvius  and  of 
Rolando  on  the  outer  surface,  and  the  parieto-occipital  fissure,  the 
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•itremitj  onlj  of  which  appears  on  the  conveiity.  The  Sslviam 
jScnwv.  at  the  base,  separates  the  proraiuent  temporal  lobe  trom  the 
orbital  surface  of  tlie  frootal  lobe,  and,  on  tbe  outer  surface,  divides 
into  a  very  short  anterior  limb  and  longer  posterior  limb ;  sometimes 


there  are  two  short  limbs,  one  anterior  and  the  other  vertical  (see 
Fi^.  1  and  3).  The  posterior  limb  separates  the  temporal  lobe  below 
from  the  parietal  lobe  aboTa.     Jusi  above  the  bifurcatiouof  the  fissure 


of  SjMns,  but  not  joining  it,  is  the  lower  extremity  of  the  Juturm  ^ 
Jioloado,  or  cMstraJ  ««Icm,  which  passes  upwards  and  backwards  to  tb* 


long^tuHinal  flHSure,  tm<l  Bef>arat<^B  tbe  frontal  from  the  pnrietal  lobe. 
It  preaents  in  ils  course  two  bt'uils,  the  superior  and  infiTior  gi'DU,  of 
wliich  the  Intter,  roughly  spe.iking  oppositi!  thi-  upper  part  of  the 
m^diHe  frontal  coiivolutidu,  is  aa  important  lan>lmiirk*.  The  parieto- 
certpilat  fasuTa  begins  rit  the  lonjriluiliiiii]  fissure,  about  midway 
between  ihe  upper  end  of  the  fisHure  of  Boliinda  mid  tlie  posterior 
exlri'uiily  of  the  heiuiBphere.  It  is  better  marked  on  tbe  medial 
than  ou  the  outer  surface  of  the  hi^mispliere ;  on  the  latter  it  extenda 
only  for  a  aliort  distance  from  the  longitudinal  fissure.  It  marks  the 
boundary  between  tbe  (larietal  and  ocL-ipital  lobea.  Tliese  tliree 
fiaaureH  ure  the  ihief  hindinarks  on  tlie  ouIlt  surfivie,  and  are  our 
guides  in  identifying  tiie  »ai'iiius  convolutiona.  On  the  inner  or 
medial  aspect  (Fit;.  2)  the  pane to-oeci pit al  fissure,  at  its  lower  ei- 
tremiiy,  joins  another  sulcus  which  extends  bai-kwurda  to  tbe  pusterJor 
eitremity  of  tbe  brain,  the  calcariae  jUiure,  and  the  tivo  bound  a 
wedge-abtiped  area,  the  eunetta.  la  tlie  anterior  half  of  this  intit^r 
surface,  tbe  enlloto- marginal  fisture  runs  piraliel  with  the  cor|>tis  cai- 
lohum,  midway  iMal.weeu  it  and  the  edyo  of  tlie  Lemisjihere,  to  which 
tbe  posterior  exl.reinity  of  this  fi^nure  turns  up,  behind  the  upjier  end 
of  tbe  fissure  ufBolandu.  Between  this  ujwurved  end  and  theouneus 
is  an  area  termed  the  precuneus,  or,  from  its  ih^pe,  the  quadrate 
Ivhvle. 

The  fissure  of  Eolando  runs  between  two  ronvolutions  which  have 
the  same  direction  as  the  fissure.  These  are  the  atcending  frimtal  and 
a$eending parietal  convolutions.  Th.se  two  gyrt  are  of  great  impor- 
tance, becauiie  ihey  contain  the  chief  so-called  "motor"  centres. 
Tbey  are  sometimes  termed  the  "central  convolutions,"  "anterior" 
and  "  posterior."  They  unite  Ix-low  tbe  lower  end  of  tbe  fissnre  of 
Kolando,  and  the  region  that  occupies  tie  l>ifurc:ition  of  tbe  fissure  of 
Svlvius  is  often  termed  the  "  operciihim."  The  ascendin?  fnintul 
is  bounded  by  the  pre-eailral  siileas,  UHiiMl!y  interrupted  hy  the  origin 
of  one  or  two  of  the  renmining  frontal  convolutions,  tt/iper,  viiddle, 
and  lower ;  or  firet,  iiecond,  and  third.  The  highest  is  at  tbe  margin 
of  the  lonuiludiniil  fisi-ure ;  the  lowest  curves  round  tbe  anterior  limb 
of  the  fissure  of  Sylvius.  The  upper  part  of  the  ascending  parietal 
(M>n»olution  blends  with  the  upper  part  of  the  parietal  lobe  in  the 
tvperior  parietal  lobule,  also  calWd  tbe  parietal  lobule  ;  this  also  forme 
part  of  the  moior  region,  and  so  does  tbe  medial  aspect  of  these  two 
central  convolutions,  the  paracentral  lobvle, it  is  termed,  in  front  of  thu 
npi'urved  end  of  the  chIIobo- marginal  fissure.  The  lower  part  of  llio 
parietal  lohe,  behind  the  ascending  parietal  cr.nvolntion.  is  termed  ihe 
inferior  }>arielal  lofiule.  iind  is  Bepurated  frnm  ihe  superior  lobule  by 
the  in/er;nin'e(o7,  also  culled  the  intraparielal,  Jimurti. 

The  lowest  parietal  convolution,  which  iHiunds,  ub.ive,  tbe  posterior 
limb  of  the  fissnre  of  Sylvius,  is  termed  (ho  tui-ra-marginat  coimolu- 
tion.  In  some  braius  this  constil  utes  utmoiit  the  whulu  of  the  inferior 
parietal  lobule.     By  KOuieauthuritiM  (Turner,  £a.}  tbuiupro-murgitial 
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gyrus  is  regarded  as  ceasing  above  tbe  extremity  of  tlie  upturned  end 
of  tbe  fissure  of  Sjlvius ;  by  others  it  is  regarded  as  passing  round 
ibis,  80  that  the  gyrus  immediately  behind  the  upturned  portion  of 
the  fissure  is  included  in  tbe  name.  Behind  this  upturned  fissure  is 
the  angular  gyrus^  which  extends  back  to  the  occipital  lobe,  upwards 
to  theiutra-parietal  sulcus,  and  downwards  is  continuous  with  the  first 
and  second  temporal  convolutions.  Its  posterior  limit  is  somewhat 
arbitrary,  corresponding  to  a  line  drawn  across  from  tbe  parieto- 
occipital fissure.  Its  anterior  limit  varies  according  to  the  area 
assigned  to  the  supra-marginal  convolution.* 

The  convolutions  passini:  from  the  parietal  to  the  occipital  lobes  on 
the  outer  surface  are  called  '' annectant ;"  the  highest  of  these  is  at 
the  outer  extremity  of  the  short  parieto-occipital  fissure. 

In  tbe  occipital  lobe  three  short  convolutions  may  often  be  distin- 
guished,— upper,  middle,  and  lower,  Tbe  upper  one  is  continuous  with 
the  superior  pariebil  lobule  by  the  first  annectant  gyrus.  These  occipital 
convolutions  are  often  not  distinctly  separate.  In  the  temporal  lobe 
two  or  three  antero-posterior  convolutions  can  be  distinguished  on  the 
outer  surface.  Of  these  the  upper,  or  first,  forms  tbe  inferior  boundary 
to  tbe  fissure  of  Sylvius,  and  is  continuous  behind  with  tbe  supra- 
marginal  or  the  angular  convolution,  or  with  both,  according  to  the 
sense  in  which  these  words  are  used.  The  fissure  below  this  convolution 
is  termed  the  parallel  fissure,  because  it  is  parallel  with  the  fisbure  of 
Sylvius.  The  lower  convolution  or  convolutions  (if  two  can  be  dis- 
tinguished) are  continuous  with  the  occipital  lobe. 

On  the  medial  surface  of  the  temporal  lobe  (Fig.  2)  two  or  three 
similar  convolutions  are  visible ;  and  of  these  tbe  up))er  one  is  the 
uncinate  g^rus,  so  called  because  its  anterior  extremity  is  shaped  like 

*  The  importance  attached  to  the  angiilar  convolution  renders  it  desirable  to 
point  out  the  different  Si'nscs  in  m  hich  the  word  is  used.  The  term  was  taken  from 
the  ** pli  courbe"  of  Gratiulet,  applied  by  him  to  the  convolution  in  the  brain  of  the 
ape  which  winds  round  the  top  of  the  fissure  of  Sylvius,  and,  as  a  simple  gyrus,  is 
limited  behind  by  the  parieto-occipital  fissure,  which  extends,  in  the  ape's^  brain,  far  on 
the  outer  surface  of  the  hemisphere.  But  in  applying  the  term  to  the  more  complex 
brain  of  man,  Ciratiolet  restricted  it  to  the  posterior  part  of  the  region  between  the 
eztrimity  of  the  fissure  ot  Sylvius  and  the  occipital  lobe.  The  term  is  now  used  in 
four  senses.  (1)  The  whole  region  from  the  end  of  the  fissure  of  Sylviu»  to  the 
occipital  lobe.  (2)  The  (wsterior  two  thirds  of  this  region,  a  small  sulcus,  parallel 
with  the  upturned  fissure  of  Sylvius,  being  taken  as  the  anterior  limit  of  the  angular 
and  posterior  limit  of  the  supra-marginal,  which  is  thus  regarded  as  passing  round  the 
fissure  of  Sylviua.  In  this  sense  the  parallel  fissure  passes  into  the  angular  gyrus. 
(3)  The  posterior  third  ot  this  region ;  the  antirior  limit  being  the  parallel  fissure, 
to  which  the  supra-marginal  will  then  extend.  (4)  The  term  is  sometimes  used  (and 
the  corresponding  **pU  vourbe"  by  French  writers)  to  include  not  only  the  whole  of 
this  ri'gion,  but  also  that  part  of  the  supra-m:<rginal  gyrus  which  lies  in  front  of  the 
extremity  of  the  fissure  of  Sylvius.  This  makes  it  correspond  to  the  whole  region 
into  which  tho  pti  courbe  of  the  ape  has  developed  in  the  huniau  brain ;  but  it  is 
inconsistent  with  ihe  application  of  the  word  to  the  human  brain  by  Graliolct  himself 
And  most  other  authorities. 
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a  book.  Beneath  tbe  ralcarine  fissure  is  the  lingual  gynu.  In  the  rest 
of  the  uedial  surfnce  the  gyrut  fomieatui  lies  ueit  to  the  corpua 
oalloBum,  but  only  constitutes  a  welUmarked  convolution  in  the  ante- 
rior half  of  tbe  braia,  where  tlie  calloso-mat^inal  fissure  separates  it 
frDin  tbe  marginal  eonvobdioii ,  which  is,  for  the  most  part,  the  medial 
upect  of  the  highest  I'rontal  conTolution.  Tbe  otber  divisions  of  the 
medial  aurfaoa  have  been  already  enumerated.  Witliin  the  fissure 
of  SyWiuB  lie  the  small  convolutions  of  the  itiand  of  Seil,  or  insula 
(Rg.  8),  four  or  five  in  nutnber  (i  tov,  Fig,  S),  wbich  spread  out  like  a 
fan.  Behind  the  insula,  but  still  entirely  witliiu  the  fissure  of  Sylvius, 
two  or  three  convolutions  connect  the  first  temporul  with  tbe  yiarielal 
lobe.  They  have  l«eu  termed  thv  Tttro-in$ular  m  UmpoTO-jMXTieldl  eonvo- 
bttiont  (b  I,  Fig.  S).  Neither  these  convolutions  nor  those  of  the  insula 


FlO.  S.— Cnnvnlutioii*  within  tiie  flBitire  of  Sjlviui.  F  S  a  lU  anti'rlor 
■nd  t'  8  V  it*  vertical,  and  P  S  p  tlie  tictremit;  of  it*  potterior  limb. 
I — T,  the  >hnrt  gvri  of  the  iniiiin  ;  II  I,  retro  in* ulkr  oonvolutioD* 
eODDeeting  the  temporal  and  puiatai  IoImm. 

ftre  TiHible  until  the  lips  of  the  Sylvian  fissure  are  separated.  Hence 
they  often  escape  eiamination,  and  this  is  probably  one  reason  why 
little  is  known  of  the  effect  of  their  isolated  disease.  Tt  will  be 
observed  that  the  boundary  between  tbe  frontal  and  parietal  lobes  also 
•eparates  the  two  "ascendini;"  convolutions,  which  have  been  found 
to  have  functions  at  once  similar,  important,  and  unhke  those  of  most 
other  parts  of  the  brain.  Hence  it  is  often  convenient  to  distinguish 
that  part  of  ihe  frontal  lobe  whieh  lies  in  front  of  the  ascending  coo- 
TolutioD  aa  the  "  pie-frontul  lobe." 

Belatioit  or  the  Corteie  to  the  Skull. — The  correspondence 

between  cei-tain  parts  of  the  surface  of  tbe  brain  and  of  the  skull  has 

been  carefully  investigated,  espeiially  by  Broca,  K'-fftler,  Turner, 

ChampionniSre,  Ftre,  Hare,  Poirii-r,   Le    Fort,   Eeid,  Horsley,  and 

■nningham,  and  rules  have  been  formulated  by  which  the  position 
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of  the  various  fissures  and  convolutioiu  ma;  be  determined.  The 
general  relation  of  the  brain  to  the  bones  of  the  skull  is  shown  in  Fig.  4. 
It  presents  some  degree  of  variation  in  different  individuals,*  but  this 
ia  seldom  enough  to  have  been  found  important.  Beneatb  the  frontal 
bone  lies  nearly  all  the  lowest  frontal,  five  siiths  of  the  middle,  and 
about  three  quarters  of  tlie  upper  frontal  convolutions.  The  temporal 
bone  covers  the  temporal  lobe  dicept  its  posterior  fifth  and  anterior 
extretuitv.  The  major  part  of  the  occipital  lobe  lies  under  the  occipital 
bone.    Tbe  rest  of  the  cerebral  cortex  lies  beneath  the  parietal  bon& 


TlQ.  4. —  Dingiam  of  the  ralitioo  of  the  convoliitioni  to  the  akDlt. 
1'  1.  2.  and  3,  i.p|Jer,  mi.idlc.  >nd  lower  frontal  con  volutions;  A  K,  A  P. 
■iceniling  frouul  end  perietnl  i  S  P,  aup.  perietal  lobule;  Ang, 
sngiiler  ftyrui ;  Of  L,  occipital  lobe ;  T  1,  2,  3,  the  temporal  convo- 
lotions  ;  P  O  F.  parielo-oi  ci|dta1  fluure  ;  i'  Sy  uid  F  Sy  P,  fiuure 
of  Silvio*  and  ■!■  pulerior  limb.t 


BoTflty't  Balet. — My  collen^e,  ProfniBor  Victor  Hoinley,  who  Iibb  had  to 
mnch  practical  eiperience  in  the  Bargery  of  the  brain,  einploys  a  method  of 
finding  the  poaition  of  the  important  centres  of  the  brain,  of  which  he  has 
pabliahed  an  account  in  the  'International  Jotimal  of  Medical  Science'  for 
April.  1887.     From  this  the  following  ahstract  is  taken: 

The  chief  landroarks  on  the  iurface  of  the  akull  are  (1)  the  paneUI  eminence 
and  (2)  the  curved  temporal  ridgf,  which  is  renlly  double ;  a  lower  one  whicb  is 
best  mai  bed  and  limits  the  attachment  of  the  temporal  muscle,  and  an  upper  one 
to  which  the  temporal  fascia  la  attached.  The  lower  one  can  be  best  found  by 
mskinjj  the  patient  contraL-t  the  muscle  firmly ;  the  upper  one  maiks  tb«  luddea 

*  See  AndenoD  and  Makine, '  Jonrn.  Anat.  and  Phyt.,'  ISSU. 
t  Id  this  figiire  the  bigheat  part  of  the  parieto-occipitai  Uaaora  ihould  be  repvs- 
ssnted  a*  lying  at  or  a  little  above  the  apex  of  the  lamhdnirliil  untnra. 
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chanjfe  in  the  «lope  of  the  ekull  to  the  vertical  direction.  (3)  The  coronal  sntnret 
which  can  generally  be  felt  just  above  the  place  where  the  temporal  ridge  cronaes 
it  (thi«  crossing  is  termed  by  Broca  the  Rtephanion).  If  the  upper  part  cannot 
be  felt,  its  position  can  be  ascertained  by  finding  its  junction  with  the  sagittal 
suture. 

The  parieto-sqnamosal  suture  lies  beneath  the  temporal  muscle :  the  highest 
point  of  its  curve  is  in  a  vertical  line  passing  just  in  front  of  the  articulation  of 
the  lower  jaw,  and  it  is  there  two  thirds  of  the  distance  from  the  zygoma  to  the 
temporal  ridge. 

The  short  junction  of  the  anterior  inferior  comer  of  the  parietal  bone  with 
the  wing  of  the  sphenoid  (con-esponding  nearly  to  the  division  of  the  Sylvian 
fissure)  is  about  halfway  between  the  stephanion  and  the  upper  border  of  the 
zygoma.  This  junction,  the  pterion  of  Broca,  is  shaped  like  an  H»  the  hori- 
zontal bar  of  which  corresponds  to  the  upper  border  of  the  sphenoidal  wing, 
and  it  is  opposite  the  hinder  end  of  the  same  that  the  division  point  of  the 
fissure  of  Sylvius  lies. 

The  upper  end  of  the  fissure  of  Rolando  is  best  found  by  the  plan  of 
Professor  Thane.  Measure  the  distance  along  the  middle  line  from  the  root  of 
the  nose  to  the  occipital  protuberance,  and  find  the  middle  point  of  this  distance  ; 
half  an  inch  behind  this  point  is  the  upper  extremity  of  the  fissure  of  Kolando. 
The  fissure  makes  an  angle  with  the  middle  line  of  67^.  Professor  llorsley 
used  at  fii'st  a  long  strip  of  soft  metal,  from  which  projects  another  piece  at  this 
angle.  When  this  strip  is  laid  along  the  middle  line  of  the  head,  with  the 
junction  of  the  two  parts  over  the  spot  mentioned,  the  arm  con-esponds  in  dii*ec- 
tion  to  that  of  the  upper  two  thii-ds  of  the  fissure  of  Kolando.  In  its  lower 
third  the  fissure  is  rather  more  vertical. 

Dr.  Claud  Wilson  sultsequently  slightly  modified  Mr.  Horsley's  instrument, 
BO  that  it  consisted  of  two  pieces,  one  at  a  fixed  angle  of  67°  to  the  other,  but 
movable.  Further,  it  was  marked  off  into  two  series  of  divisions,  the  posterior 
series,  corresponding  to  the  occipital  protuberance,  being  lettered  with  capital 
letters,  the  anterior  being  lettered  with  the  same  letters  small.  With  one  of  the 
capital  letters,  e.  g.  B,  over  the  occipital  protuberance,  the  corresponding  small 
letter  marked  the  situation  in  the  particular  case  of  the  upper  end  of  the  fissure 
of  Rolandot  and  on  running  the  movable  limb  along  the  horizontal  one  the 
former  corresponded  in  situation  and  direction  with  that  sulcus. 

Mr.  Horsley  has  introduced  more  recently  an  important  modification  of  this 
instrument.  From  measurements  made  on  a  series  of  specimens  prepared  by 
Professor  Cunnin'gham  of  Dublin,  he  found  that  the  direction  of  the  fissure  of 
Bolando  had  apparently  a  definite  relation  to  the  relative  breadth  of  the  head. 
Thus  in  a  dolicho-cephalic  individual  the  angle  formed  by  the  fissure  of 
Bolando  with  the  longitudinal  fissure  was  acute,  while  in  tlie  brachy-ceplialic, 
on  the  other  hand,  it  more  and  more  nearly  became  a  right  angle.  Such  varia- 
tions must  of  coui^e  be  provided  for  if  accuracy  is  to  be  attained  in  surgical 
procedure,  and  Mr.  Horsley  now  uses  an  instrument  in  which  the  limb, 
marking  oat  the  fissure  of  Kolando,  can  be  placed  at  a  varying  angle  and  fixed 
goniometrically  to  the  limb  which  corresponds  to  the  longitudinal  fissure.  The 
yariation  cf  this  angle  depends  upon  the  chai-acter  of  the  skull,  whether 
dolicho-cephalic  or  brachy-cephalic,  and  a  measure  of  this  is  obtained  by  taking 
the  cephalic  index  in  the  manner  which  has  been  made  familiar  by  anthro- 
pometric observations. 

Th<^  anterior  limb  of  the  fissure  of  Sylvius  runs  upwards  from  the  parieto- 
•phenoidal  junction  above  mentioned.     The  posterior  limb  passes  backwards 
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knd  npward)  joBt  (bora  the  •nevndiiij;  part  of  tlie  parieto- temporal  antim,  and 
from  the  hi);he*t  part  of  thii  it  curves  apward*  tonartU  the  centre  of  the 
parietal  eminance.     Thii  ia  onlj  tra<  for  the  adult 

The  lower  halF  of  the  pre-centr»l  aulcoa  ia  parallel  to  and  behind  the  coronal 
•nture.  The  interparietal  sulcna  liea,  in  ita  ancenilinj;  part,  rnidwaj  between 
th«  line  of  the  fiwure  of  Rolando  and  the  parietal  eminence,  and  then  panMa 
backward*  midway  between  the  latter  and  the  middle  line  of  the  aknll, 

Th-  apcendio);  frontal  convolution  begins  below  beneath  the  anterior  inferior 
an);le  of  the  parietal  bone,  in  front  of  the  prolonged  line  of  the  Rraare  of 
Kolando,  between  this  and  the  prolonged  line  of  the  lower  part  of  the  pre-centtal 
Kulcoi ;  in  front  oF  the  latter  will  be  the  rout  of  the  lower  frontal ;  behind  the 
aaoending  frontal,  the  root  of  the  ascrnding  parietal.* 

BeidTt  RvUa. — The  moel  important  of  Beid'a  nilea  ar«  the  followinf;:  mmm 
additions  are  enclneed  in  bracketi.  Aa  a  baae  i*  taken  a  line  running  from 
the  inferior  margin  of  the  orbit  (Fig.  6)  through  the  middle  of  the  auditory 
mmtna.  The  posterior  limit  of  the  fiwiure  of  SrlTiua  lie*  beneath  the  hindw 
three  fiftha  of  a  line  drawn  from  the  external  angular  proceaa  of  the  frontal 
bi>ne  to  a  point  three  quarters  of  an  ini^h  below  tlie  most  prominent  part  of  the 
{■arietal  bona  (thia  na;  be  termed  the  Sjrlvian  line).     The  anterior  limb  of  the 
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fiMure  aacpnda  from  this  line  above  the  middle  of  the  Evgoma.  The  temporal 
rii'dP  correapoods  nearly  to  the  fissure  between  the  niiddlo  and  lowett  frontal 
ei>n volutions.  If  the  Sylvian  line  is  prolonged  to  the  sagittal  auture,  it  will 
give  tlie  position  of  the  parieto-oceipltal  fiunre  (and  the  occipital  lobe,  half-vision 
oeutre,  liesbetween  this  and  the  base  linej.     A  perpendicnlar  from  the  baae  line. 


*  On  tfala  BDbject  Pro''e<»^T  Bonley  baa  reerntly  contriboled  a  chapter  in  Pro 
feasor  Cuiiningliain's  memoir  on  "The  Surtuce  Anatomjof  tlie  Primate  Cerebrum" 
(Cunningham  Umioir  Vil,  Rajal  Iri.h  Acad.,  1892}.  To  Urn  nfcrenca  ma;  b« 
irade  fur  furtlier  detail*. 

t  1  am  indebtod  to  Profcsaor  Bdd  for  permUuoo  t«  reprodnce  thcae  fiKorea. 
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ftt  th«  depreMiicm  in  frtmt  of  the  anditorj  mettns,  cuts  the  SjlTian  Jine  where 
the  fimiuiie  of  Rolando,  if  prolonged,  would  join  the  SjWian  fimnre,  and  the 
poaition  of  the  fintnre  of  Rolando  ia  under  a  line  drawn  from  this  point  to  the 
place  at  which  the  sagittal  suture  is  cut  hj  a  perpendicular  drawn  to  the  base  line 
drawn  from  the  posterior  border  of  the  mastoid  process.  The  central  convolu- 
tions occupy  about  an  inch  on  each  side  of  the  Rolandie  line.  The  position  of 
the  centres  for  the  le^,  arm,  and  face  can  thus  readilj  be  ascertained,  since  thej 
lie  on  each  side  of  the  fiMNure  of  Rolando.  The  augiilar  gyrus  lies  immediately 
behind  the  most  prominent  yiart  of  the  parietal  eminence.  The  finit  temporal 
convolution  liea  below  the  Sylvian  line,  over  the  ear  and  mastoid  process. 

Structurr  of  the  Cobtrx.— The  nerve-fibres  of  the  white  substance  radiate 
into  the  rortcz,  passing  between  the  nerve-celU,  and  in  places  separating  these 
Into  vertical  groufs.  The  cells  are  of  various  forms  and  sizes,  certain  of  which 
predominate  at  different  depths  from  the  surface,  thus  permitting  a  distinction 
Into  layers.  Each  layer  contains  many  kinds  of  cells,  but  those  which  are  in 
greatest  number  give  to  the  layer  its  distinctive  character.  Considerable  varia- 
tions exist  in  diffifrent  parts  of  the  brain  in  the  number,  characters,  and  relative 
thickness  of  the  layers,  and  their  precise  division  has  been  the  subject  of  much 
discussion.*  There  is  especially  a  marked  difference  between  the  characters  of 
the  cortex  in  the  central  convc)lutions  (ascending  frontal,  ascending  parietal, 
and  paracentral  lobule)  and  in  the  rest  of  the  outer  surface  of  the  hemisphere. 
It  may  be  said  generally  that  the  three  layers  next  the  surface  present  nearly 
the  same  characters  over  the  greater  part  of  the  cortex,  varying,  however,  in 
thickness.  The  deepest  layer,  next  the  white  substance,  is  also  very  uniform  in 
iti  character ;  the  chief  variations  are  in  the  elements  which  intervene  between 
the  three  superficial  layers  and  the  deepest  layer. 

In  the  central  convolutions  (as  the  ascending  frontal)  the  layers  present  the 
oell-forms  shown  in  the  fii'nt  column  in  Fig.  7.  Above,  next  the  sni-face,  is  a 
narrow  tupnficial  layer  containing  few  cells,  and  those  of  doubtful  nature, 
chiefly  small  corpusdeH,  more  or  less  roiinded.  Similar  corpuscles  are  also 
scattered  through  all  the  layers.  This  superficial  stratum  contains  also  many 
delicate  nerve-fibres  (Remak,  Lockhavt  Clarke,  Exner).  Beneath  this  is  a  layer 
of  tmall  pyramidal  ctlla  densely  massed,  with  a  few  nuclear  elements.  The 
cells  have  the  apex  of  the  pyramid  turned  towards  the  surface.  The  next  layer 
ia  composed  of  large  pyramidal  cells,  less  densely  massed,  and  paitially  sepa- 
rated into  columns  by  the  bundles  of  nerve-fibres.  The  cells  in  the  upper  part 
of  the  layer  are  little  larger  than  those  of  the  necond  layer,  but  they  increase  in 
sise  in  the  deeper  parts.  The  npex  of  each  is  turned  towai-ds  the  surface,  and 
from  it  a  long  process  may  be  ti-aced.  From  the  centre  of  the  hnse  another 
process  extends,  continuous,  it  is  said,  with  the  axis-cylinder  of  a  nerve-fibre, 
while  fix)m  the  angles  blanching  processes  are  given  off.  The  small  pyramidal 
cells  occur  also,  in  fewer  number,  throughout  this  layer,  and  at  some  parts  of 
the  brain  they  are  more  numerous  in  the  deepest  part  of  the  layer.  The  next 
layer  is  oharHcterisod  by  nerve-cells  which  are  irregular  in  shape,  and  often 
trianj^ular.  Many  of  them  resemble  the  motor  nerve-cells  of  the  spinal  coi*d, 
and  hence  it  hns  been  proposed  by  Bevan  Lewis  to  call  this  layer  the  ganglion' 
etU  Uiyer,     The  cells  vary  much  in  size.     Some  are  small  angular  elements,  the 

*  They  were  studied  first  by  Baillargcr,  thirty  years  ago;  subsequently  by 
Lockhart  Clarke,  Moyncrt.  and  others;  and,  more  rtcently,  they  have  bfcn  investi- 
gated with  much  care  by  Ucti.  Bi'vau  Lewi»,  Qolgi,  K<>lUker,  and  Hamon  y  CajuL 
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•IM  of  the  tmall  pTTkinidal  c«lli 
of  th«  iw(Mn<l  Iftjer ;  othen  bts  u 
l»Tffe  u  the  \tiTge  pjramidal  ce11t 
nF  the  ihxii  Ujer ;  bat  both  differ 
froin  the  eelU  of  the  second  and 
third  Ujer  in  beinj^  reiy  nrelj 
dutinclly  pTramidal  in  form,  and 
in  being  less  regnlarlf  placed. 
Uor«OTer  in  thU  layer  aome  cell* 
are  met  with  wbich  eiceed  the 
!^Lieo(  the  Urgent  pjramidftl  cells; 
■lime  are  even  three  times  the 
niw  nf  the  latter.  Theae  are  the 
"  giant-relli "  of  Beta,  and  were 
once  regarded  m  patholo^iotl,  but 
ererj  gradation  ia  eeen  between 
them  and  the  ordinary  ganglion- 
cell*  of  the  lajer.  The  largest 
cella  orcnr  in  gronpe  of  two  to 
five,  and  are  almoat  confined  to 
the  central  rej^on ;  while  the 
■mailer  ganglion -cells  of  this 
iHjer  are  met  with  orer  the 
greater  part  of  the  surface  of  the 
hnin.  Beneath  this  atratnm  i« 
a  larer  in  which,  with  a  few 
angnlar  cells,  thrre  are  manj 
fasiform  cells.  Henc«  it  is  called 
the  gpindit-etU  layer.  It  is  the 
deepest  layer  of  the  cortex,  and 
beneath  it  is  the  white  labstance 
of  the  hemisphere,  among  the 
(ibrea  of  which  are  many  naclei 
and  a  few  angnlar  and  apindle- 
cells,  espevlatly  near  the  cortei. 
Thns  the  type  here  is  five  lami- 
nated. 

In  the  region  of  the  brain 
behind  the  central  convolutions 
(and  also  in  the  anterior  part  of 
the  frontal  lobe)  the  structure  of 
the  cortei  more  or  leas  resembles 
that  nhown  in  the  second  section 
in  Pig.  7,  which  is  from  the  first 
annei-tant  gvnia.  It  will  be  seen 
that  the  first  three  Invent,  super- 
ficial, small  pyramid,  and  Urge 
pyramid  layers,  closely  resemble 
those  of  the  oilier  section,  and  «o 
also  doe"  the  deepest  or  spindle- 
relied  Uver.  The  g:.n  iticn-cell 
layer  is  mther  narrow,  and  con- 


flu.  7. —  Diaf-rammntic  sketch  of  the  Uyers 
of  th.-  cort«i  c.rebri.  The  dmxingi  «cre 
made  Troin  sections  of  the  a'Cendintc  frontal 
and  first  Hnuoccant  coiivi.lntions  (the  hiiUr 
nnr  the  eatremiiy  of  the  par irto-occi pita) 
fls'ure).  The  nectioni  were  kindly  funii-hed 
me.  a*  rHpreacntative  of  the  so-tallcd  inotar 
and  teniorjr  types,  by  Dr.  Revan  Lew'tt. 
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I«m«  nff  ft^ry  Ur4§  fm\U,  Abof«  it,  trid  betirMii  it  and  the  larg*  pTrmmid 
Uytir,  U  u  nirftifim  fd  nmm)\  ronnd  or  ftogvUr  gnnnUAike  eUmenU  with  a  few 
fui)mr  UfHtitf  bttt  Hill  mnall,  mngn\Mr  e»lls«  It  hai  been  called  the  fpremuls 
ta/yr.  At  the  ritremiijr  of  the  oonpital  lobe  thin  fpvnale  lajer  it  eonftiderablj 
largi>r«  ami  the  pyramidal  eel  In  are  mnch  leM  developed,  while  in  the  come 
■ffimimia  the  latter  are  alone  fonnd.  The  elaa»tnim  ie  compoied  of  fusiform 
oellfff  ami  \mwm  U  re^anled  ae  a  detached  part  of  the  deepest  lajer. 

We  oan  merely  surmise  tlie  fnncttfmal  sif^ificamre  of  the  several  Tarieties  of 
oelts.  It  Is  ImfKirtant  U^  nfite  thst  the  transition  from  one  tjpe  of  structure  to 
another  is  ererj where  f^rsdual,  and  that  (with  the  eiception  of  the  very  large 
f(anf(lion*oells)  each  form  of  cell  can  be  fonnd  in  almost  all  parts  of  the  brain. 
The  loffaiisadon  of  the  largest  f^ni^lion-oells  in  the  so-called  motor  regions,  and 
the  anaio^jT  between  these  and  the  motor  cells  of  the  oord,  make  it  highly  pro- 
bable that  ther  are  motor  in  function.  It  has  been  conjectured  that  the  large 
pyramidal  rells  are  also  motor,  but  from  the  wide  extent  of  this  formation  it  la 
piitilble  that  the  function  of  these  cells  raries  according  to  their  oonnectiona. 
The  pre}Hinderanoe  of  the  granule-cells  at  the  poaterior  portion  of  the  brain,  and 
their  ■Imllarity  to  the  cells  of  the  |>osterior  oomu  of  the  spinal  cord,  has  sag- 
geste<l  that  tluty  are  sensory  in  function. 

FuNOTi«)NATi  Kmotonb  OF  TUB  CoRTEX. — Doul»t  was  formerly  enter- 
tattiod  aa  to  tho  oxir»ti'Ure  of  difluioniiation  of  iuiution  in  different 
|)iUlaof  ihe  oorlox,  but  n'centresearchos  have  establisbod  the  existence 
of  II  di(Ton*ntiatioii  wbich  luui  uluioat  rcvolut  ionised  cerebral  pbyHiology, 
mid  baa  viiatly  citiud<Ml  tbe  range  of  ciTvbial  diagnosis.  The  first 
ntcp  of  tbo  now  dinv^ovrry  vras  coiiMtituti'd  by  the  clinical  and  patho- 
logical iuYostigatioua  of  llugblings  Jackson,  which  suggested  the 
oxistonco,  oil  each  eido  of  tbo  li^8u^e  of  Rolando,  of  8|>eciai  centres 
for  X\w  movcmouU  of  tbo  log,  arm,  and  face.  In  Germany,  Hitzig 
mul  Fiit^ob  diHO\>vorcd  cxpcrimontaliy  that  tbe  cortex  cerebri  was 
«xoitablo  by  artitloial  stimulation, and  they  succeeded  in  mapping  out 
ill  tbo  dog  the  coutros  for  tbo  movements  of  tbe  limbs  and  head. 
Thoae  ol^oivatioua  k»d  to  tbe  experiments  of  Ferrier,  which  resulted 
ill  tbo  demoii»tiutiou  ot  tbo  existence  in  the  cortex  of  tbe  lower 
utiiuiaU  of  well  dot! ikhI  ix^iona,  stimulation  of  which  caused  separate 
tnoveiiieuta,  or  ovivb  tu^  ot  siHH^ial  sense  excitation,  while  the  dt-stmc- 
tiou  ot  tbe  Kiuie  |^vt«  caused  indications  oi  a  loss  of  the  ct>rres|K>nd- 
iiig  f\in«tum«  Ileuoi»  he  ciame  to  tbe  conclusion  that  these  regions 
c\>iiM It uto  actual  motor  aud  sensory  centres.  Many  other  in TCdtiga- 
tious  of  the  s;%me  oi.aructer  have  a.Uv^  beeu  made,  uf  which  tho»e  of 
^'ullk  are  i>«|vvnaUy  im)«ort4inU  The  origin;il  obserTatiuns  of 
Hu|ihltvpi  Javk^oa  loft  little  doubt  that  the  gen«ral  facts,  bamrd 
tKMu  cxixnuKUt;^  on  antmals,  aii»  true  of  man;  aud  this  conclu&ioQ 
hA\  Ix^u  to  a  U^)^>  extcr.t  contirme*l  It  i^tLologii^  and  cliLieal 
o^vxivat  \Nti«  d;t\vt<\i  to  tie  Tcnficatiou  on  man  of  tLe  exi^rimrntol 
I'^ult^.  IV  this  veiitioatou  the  lalv>ur$  of  Chirvvi  &L.d  his 
c\vAxl;u;o4>  Vato  Ur^-^iv  v^\utiibuted.  But  the  Tor  fic^iLnLa^Jtl read j 
ivShvO  it  ivr^vlvaKe  th;«t  «>ome  uifforvnocs  eii>t  Iviwe^n  iLc  l*;aia  uf 
ti;av   a^  d  ol  \lh<r  auxBiAls  v<««ii  of  Ko&keTs),  ai^d  liui  ihe  cod- 
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elusions    from    the    latter    cannot    be    simply   transferred    to    the 
former. 

Cortical  Cbntres  nr  tbb  Monkbt, — Before  considering  the  indication* 
of  the  p<>8ition  of  the  various  centres  in  the  cortex  of  the  human  brain,  it  mav 
be  w»*ll  to  enuinenite  the  chief  functional  regions  ascei*tained  by  Ferrier  and 
others  in  the  brain  of  the  monkey. 

MoTOB  Centres. — Superior  parietal  lobule  {except  the  part  atJjiieeiU  to 
the  fissure  of  Rolando):  movenient  of  the  leg  and  foot,  flexion  of  the  hip, 
extension  of  the  knee,  flexion  of  the  ankle. 

Highest  and  adjacent  parts  of  tJie  ascending  frontal  and  parietal  convolu- 
iims,  close  to  the  margin  of  the  hemisphere,  together  tolth  the  root  of  first 
frontal:  flexion  and  outward  rotation  of  thigh,  rotation  inwards  of  leg,  flexion 
of  t<ies,  as  in  scratching  abdomen  with  foot.  (Horsley  and  Schafer*  obtained 
movements  of  the  leg  also  from  the  medial  aspect  of  the  convolutions  on  each 
fide  of  the  extremity  of  the  fissm-e  of  Rolando.  Horsley  and  Beevor  found 
movement  of  the  great  toe  chiefly  represented  in  the  upper  extremity  of  the 
ascending  frontal,  and  of  the  small  toes  at  the  extreme  posterior  part  of  the 
parietal  lobule.) 

Adjacent  parts  of  ascending  frontnl  and  pnrietaU  outside  the  hist  centre  h%d 
still  opposite  the  higJieat  frontal  convolution :  adduction  and  extension  of  arm, 
pronation  of  hand. 

As  ending  frontal  and  base  of  the  highest  fronVd :  extension  of  elbow, 
movement  forwaitls  at  shouMer,  and  synchronous  movement  of  leg.  (Horsley 
an<1  Schiifer  obtained  movements  of  the  arm  from  the  medial  aspect  of  the 
pt  sterlor  half  of  the  highest  fi-ontal.) 

Ascending  frontal,  opposite  upper  part  of  middle  frontal :  supination  of 
band  and  flexion  of  forearm. 

Middle  three  fifths  of  ascending  parietal :  movements  of  hand,  especially 
clenching  of  fist  f 

Tue  arm  area  in  the  monkey  is  separated  from  the  leg  area  by  a  small  but 
constant  sulcus  which  is  believed  to  correspond  to  the  superior  pre-centml  sulcus 
in  man.  The  lower  limit  is  a  horizontal  line  drawn  from  the  extremity  of  the 
intra-parietal  sulcus  passing  through  the  inferior  genu  of  the  fissure  of  Rolando. 
Tiie  same  relation  is  found  to  hold  in  the  case  of  the  orang,  and  in  both  the 
onng  and  the  monkey  the  thumb  centre  is  specially  localised  in  the  region  of 
this  line. 

Ascending  frontal^  opposite  lower  half  of  middle  frontal:  elevation  and 
retraction  of  angle  of  mouth. 

•  •  Proo.  Roy.  Soc./  18S5. 

t  Horsley  and  Beevor  (•  Phil.  Trans/  1887.  1889)  found  that  the  representation 
of  the  ann  is  as  follows : — In  the  highest-  part  of  the  arm  region  of  the  two  central 
convohiti'ins,  opposite  the  upper  frontal  stilcus,  the  shoulder  movements  are  rcpre* 
seiit«d  ;  next,  below,  come  the  movements  of  the  elbow  behind  and  of  the  wrist  in 
fnmt,  while  in  the  lowest  part  the  movements  of  the  finders  are  represente  1  in  front, 
a:id  of  the  thumb  behind.  Hut  this  is  only  the  maximum  representation  of  the 
sevi'riil  parts,  in  which  the  special  movement  is  produced  by  tho  weakest  currents. 
Ihcn*  is  scarcely  any  part  in  which  movements  of  the  elbow  and  wrist  are  not 
pnxlucetl,  or  in  which  they  are  produced  alone.  Hence  the  experimenters  conclude 
that  tho  representation  of  the  movement  of  these  parts  is  subordinate  to  that  of  the 
hhoulder  on  the  one  hand  and  of  the  digits  on  the  other.  In  the  orang,  the  repre- 
sontution  of  the  lower  limb  instc.id  o(  being,  as  in  the  monkey,  horizontal,  is  vertical, 
tho  hallux  being  represented  above  aud  tho  hip  below  (*  Phil.  Traus./  1890). 
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Attending  frontnl.  oppoflle  highttl  pari  of  Ikii-dfronfal  .■  elfvntionof  upper 
Up  and  flln  oF  niwp. 

Lowrtl  pari  of  aieetxHnii pnriclal:  retraction  of  anuleof  mouth  byplutjamk. 

Lmoett  pnrl  of  atcending  front al:  luorementa  of  lipnand  tongue md in th« 
•nteiior  pari,  clomive  iif  tlie  Ti«ikl  c<inl«.* 

PoKterior  half  of  tipper  ami  miildle  frontal  convolution* :  lateml  3Gv«nient 
of  liead  Kill]  ovCH.  with  elevation  of  evt-liilK. 

(Mrdial  aipecl  if  lop  of  eueeading  ffOiilaJ,  i.  ».  correBpondin';  n-jjion  of  th* 
nmrKiiial  c>nv,ilnlii.n,  inovMii,-iit  .if  tlie  tnii.h.-]Ii.n.lev  an.l  AOiSfer.) 

bENNOKT  L-K.vTitKS.— Sliiimliitinn  of  tlie  an",iil»r  convolution  catined  a 
iiiuveitii'nt  of  the  eyeM  to  the  njipii'ite  Kide,  Hui;;;ei<tiTe  of  a  Timial  Herniation, 
Exlir[i!ttinn  of  the  nn^ilar  );}'riiH  ciuKvd  amiilvojiia  of  thp  opposite  <>_ve,  more  or 
Igsb  traiiMicnt,  and  de»triirtion  of  thi«  iiniviiliitiiin  in  liuth  heiTiinpheren  raueed 
pprinanent  blindiirHi,  (.Monk  fimnd  tlmt  liemiiinopift wa« pnidnwil  hy dwlvurtion 
o(  the  oii'i|.itiil  lohe,  and  Fcvvior  f.>iiud  tlmt  (li'Klrii<'tii<n  of  the  ^ipital  lolw 
and  angular  );.vroa  wiuwd  not  only  tmnwienl  anihlynpiii  of  the  o|i|iOBitfl  eve,  but 
also  penTinneut  heminnojiia.  lie  failed  to  obtnin  anj  afTei-tion  of  viKion  bj 
ex(lr|Hitii<ii  uf  the  nci'ii>itiil  IoIm  only,  even  on  Uitli  Bides.  Nevprtheh-s»  hnman 
patlioloiiy,  i>ii]ie<'iallj  tlie  ol»">rvntioiiii  of  Aliinuknw  and  Henifa'lu'ii,  haii  fully 
cimfirniei'l  the  covm^topw  of  Miink'n  conclnsion.  HcirKlpy  and  SrhSferf-  found 
that  dwlruction  of  one  otvipitjil  lobe  produced  hemiopiu  dinturlian™  of  viiiiiin, 
HO  far  eotifiruiini;  Monk's  ronclimion  ;  but  the  iiniierfect  viiiion  whii-h  remained 
after  deKtruclirjn  of  both  occipital  loW  veeiiu'd  to  them  to  indicate  the 
existence  of  vinual  function  elwwlieie,  pTOhahly  in  the  an;,'nlar  ftyrna.  The 
tin)>i<eqiient  ei]>rrinii:'nlii  of  Scbafer  and  Sanger  Uruvrri^  acem  to  confirm  Munk's 
conol  union.) 

Slimiilation  of  the  antprior  pi»rt  iif  the  nncinate  convolnthin  caueed  movement 
of  the  noHtril  tiu);i;i'«tivc  of  a  seusalion  of  Hniell  on  the  oarne  Hide.  Iiuikled 
extir|iation  of  theBerpf;ionHi»impc>ii»ihlc,but  the  dwtniotion  of  it,  to^jetbeiwith 
other  )iarti>,  alvayK  canHed  lowi  of  aniell. 

StiniuUlion  of  the  Hiiprinr  te ni {h in  >- sphenoidal  convolution  rauned  a  move- 
ment HuggeKtive  of  an  auilitory  senaution  on  the  oppiwite  aide,  and  destraction 
of  this  conTulu(ioi)  causi-d  deafnewi  on  the  opjm^itc  side. 

Destmction  of  ihe  hippoi-aiii]iul  re;;ion  (itjni»  hip]>oi-ampi  and  hippocampus) 
eeemed  to  cause  partial  lora  of  sensibility  to  touch  and  pain  on  the  oppoeite  side. 
(Horaley  and  Schiirer  found  that  extennive  lesions  of  the  gyrus  fomicatUB  hada 
■iiiiilar  elTcut.  Munk'e  et[)erlnieula  jmint  to  the  outer  aiirfare,  and  es|teeinlly 
the  central  region,  ai  that  in  which  cutaneous  senmbility  is  chiefly  repfese tiled.) 
The  eiperimenta  of  Hitiig  and  t'ritcch  and  Uiirslcy's  clinical  observation* 
apparently  ahow  that  sliglit  tactile  aensibility  and  the  musculat  mdm  art 
repreMtited  in  tha  •o^oalled  motor  ngioo. 

CoKTieiZi  OiRTSia  OTTHi  Hdkin  BsiLiir, — The  eridcnoe  we  pnsaeu 
gtli>  oortickl  oentrM  in  the  humao  brain  it  deiiTed  cliieflT 
nf  ib.>,.iT.'ri«.if  i]i.scu«i'ol.siTved  during  life,  with 
n'd  tifler  dfutli.      Ilia  proliR,ble,  howerer,  tbat 
briiiu  surgury  may  imiirirutl^  inun-iuia  vunsiJurablj  tbe  facta  at  our 


*  Thli  I*  Ilia  Miitrf  for  ilie  \oim\  onid  in  the  monksy,  acmroing  to  HonUj  aod 

I  D/^J'tIob  aaya  It  Is  n  alM  )t>  man.    ('Coiu|it.  BcndVlWlfHoka) 
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diaposaL  Thu  evidence  ftt  present  araiUble  ahowa  that  there  is  k 
general  correajwiidence  between  the  cortical  centres  of  man  and  those 
of  the  mimkej.  It  is  afforded  bv  coses  in  which  amall  lesions  have 
caused  di-finite  loss  of  function,  motor  or  sensory,  or  definite  exulta- 
tion of  function,  and  esi^cially  hj  the  effocte  of  operations  and  the 
use  of  the  facta  as  ludications  for  tiiese.  Thn  irritation  sympUinia 
are  of  chief  significance  in  tho  case  of  tlie  motur  ftmctioii.  and  are 
constituted  bj  local  spasm,  or  more  commonlj  bj  couvuUion  begin- 
ning  in  or  limited  to,  one  part.  But  sucli  couvulsion  may  be  cauaed 
by  disease  adjacent  to  aa  well  as  by  that  which  is  in,  a  cortical 
centre,  and  tlieivfore  such  cases  afford  less  preciee  and  certain  evi- 
dence thaD  do  those  in  which  there  is  local  destruction  of  tisane  and 
local  paralysis. 


Fis.  S. — DiRgriira  of  tbe  hnniMn  hm'm,  to  which  it  tmnnrprred  the  motor 
crntrvi  found  b;  Horalc;  in  the  bmin  of  die  huniiet  moiikej  (BeeTOr 
and  Honlejr, '  Pliil.  Tmb*.,'  »o1.  181,  1890.  p.  81,  fig.  7),  The  di»gr«m 
corTeapoadi  with  Figa.  1  ftDd  S.  Tlie  positiiiu  of  Che  centre*  liu  liecii 
for  ttia  moit  pui  veriSed  bj  Honlej  in  liit  operiitioDt.  The  uteriik* 
indicate  the  centre  for  the  tongue. 

It  ia  only  under  certain  conditions,  however,  that  even  destroying 
leaions  can  be  taken  aa  evidentie  of  functional  localisation.  Tboae 
conditions  have  been  rightly  insisted  on  by  Nuthna^el  in  his  work*  on 
this  aubject,  a  work  whicli  is  a  model  of  scientific  method.  It  ia  only 
tlie  lasting  aymptoms  which  can  be  regarded  as  related  to  the  damped 
region  of  tho  brain,  because  an  acute  lesion  frequently  causes,  for  a 
time,  Bjmptoma  of  much  wider  range  than  strictly  correspoud  to  tlie 
deatmction.  Such  wide  aymptoms  are  due  to  pressure,  secondary 
v^Molar  disturbance,  or  irritative  inhibition.  Hence  sufficient  time 
nnst  be  allowed  to  elapse  for  these  "  indirect  "  effects  to  pass  away 
Wore  aoj  inference  can  be  drawn  ;  that  is,  only  such  symptoms  aa 
hftvo  lasted  for  aome  weeks  can  be  regarded  as  having  real  significance, 
•ad  OMea  of  shorter  course  are  of  small  value. 

HcgatiTO  evidence  is  also  important — the  occurrence  of  lesions  ia 

*  'Topieohe  Dtag.  dcr  Oehirnkrankhdtm,'  Berlin,  1879. 


16  BKAIN. 

certain  parts  without  the  production  of  certain  symptoms.  But 
another  condition  must  be  obiserved  in  the  re<*eption  of  this  evidence. 
The  nerre- structures  are  remarkably  tolerant  of  morbid  procetises  that 
develop  gradually.  Tumours  or  abscesses  may  form  in  the  position 
of  structures  that  are  known  to  have  a  certain  function,  and  there 
may  be  no  symptoms  of  disturbance  of  that  function,  or  such  symptoms 
may  be  slight,  even  when  the  structures  are  apparently  destroyed  by 
the  mo^'bid  processes.  In  these  cases  the  nerve-elements  are  displaced 
and  not  destroyed  ;  any  damage  they  have  suffered  has  been  80  slowly 
produced  that  it  bas  not  deranged  their  function.  Hence  the  negative 
evidence  afforded  by  such  cases  is  of  almost  no  value.  On  the  other 
hand,  these,  and  other  lesions  which  cause  pressure  or  irritation,  often 
produce  symptoms  of  much  wider  extent  tban  ox>rro8ponds  to  the 
position  of  the  lesion  or  to  its  direct  influence, — cfft-cts  which  are 
analogous  in  nature  to  the  "  indirect"  initial  consequences  of  nn  acute 
lesion.  Hence  the  positive  evidence  afforded  by  irritating  and  com- 
pressing lesions  can  only  be  accepted  with  reserve.  Neglect  of  these 
considerations  has  deprived  of  almost  all  value  one  of  the  most 
laborious  investigations  into  this  problem — that  of  Exner.* 

There  are  some  functions  of  the  cortex  that  elude  localisation  for 
another  reason,  because  their  loss  is  quickly  con{>ensated  by  the  other 
hemisphere.  It  appears  that  one-sided  movements  are  represented  in 
l)Oth  hemispheres,  and  can  be  excited  from  either,  in  proportion  as  they 
are  habitually  associated  on  the  two  sides.  This  law,  first  stated  by 
Broadbent,  is  of  extreme  importance,  and  we  shall  have  to  return  to  it 
many  times.  The  al)Ove  statement  of  it  is  perhaps  only  part  of  the 
truth,  but  it  enables  us  to  understand  the  absence  of  any  evidence  as 
to  the  position  of  the  centres  for  cert^iin  movements.  Before  the 
indirect  effects  of  a  lesion  have  passed  away,  and  the  persistent  sym- 
ptoms can  be  admitted  "into  court,"  the  loss  of  the  movements 
referred  to  has  passed  away  because  the  other  hemisphere  has  sup[»lied 
the  lost  function.  It  is  so,  for  instance,  in  the  ca^e  of  lateral  move- 
ment of  the  head  and  eyes,  the  movement  of  the  muscles  of  mastica- 
tion, and  many  movements  of  the  trunk. 

The  evidence  at  present  available  consists  of  a  large  number  of 
facts,  ascertained  by  various  observers,  many  of  which  have  l>eeu 
collected  and  carefully  compared  by  Nothnagel,  Charcot  and  Pitre8,t 
and  AlL^n  Starr.  ^ 

Motor  Centres. — There  is  conclusive  evidence  that  the  two  ascending 
convolutions  have  the  same  special  relation  to  voluntary  motion  as  in 
the  monkey.  It  is  also  certtin  that  the  paracentral  lobule  on  the 
median  aspect  of  these  convolutions  has  a  similar  function,  and  that 
the  motor  region  extends  through  part  at  least  of  the  superior  parietal 

•  •  UntiTsucb.  u.  d.  Lociilisation  dor  Orosshirnrincfe,*  Wien,  1881. 
t  In  a  valuHble  series  of  papers  In  the  *  Revue  de  M^il.,*  1883. 
X  In  critical  and  analytical    collections  of  cas<'s  in  the  *Am«rican  Journal  of 
Medical   Science '  and  oilier  American  periodicals  during  the  last  three  or  four  years. 
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Iobule»  and  perhaps  on  to  the  root  of  the  highest  frontal  oonvolution. 
Destructive  lesioDs  iu  these  parts  cause  paralysis  on  the  opposite  side, 
while  irritating  disease  causes  convulsion  of  corresponding  situation. 
Lesions  elsewhere  in  the  cortex  cause  no  persistent  paralysis.  There 
is  at  present  no  direct  evidence  that  the  motor  region  in  man  extends 
bevond  the  ascending  frontal,  with  the  possible  exception  of  the  root 
of  the  first  frontal. 

It  is  from  this  motor  region  that  the  fibres  arise  which,  as  we  shall 
aee,  pass  down  through  the  white  substance  into  the  anterior  pyramids 
of  the  medulla,  and  the  pyramidal  tracts  of  the  spinal  cord.  Through 
these  fibres  the  nerve  impulses  pass  that  ultimately  excite  the  muscles. 
Lesions  of  the  cortex  iu  this  region  cause  a  descending  degeneration  of 
these  pyramidal  fibres. 

We  cau  distinguish  in  these  convolutions  regions  related  to  the  leg, 
arm,  face,  and  tongue,  which  have  the  same  relative  position  as  in 
animids. 

The  centre  for  the  leg  occupies  the  highest  part  of  the  motor  region, 
namely,  the  ascending  frontal  and  parietal  convolutions,  adjacent  to 
the  longitudinal  fissure.  We  do  not  at  present  know  how  far  back 
it  extends  in  the  superior  parietal  lobule,  or  how  far  outwards  it 
extends  on  the  ascending  froutaL*    It  does  not  seem  to  extend  further 


Fios.  9  and  10.—  PrMition  of  the  eortical  centre  for  the  leg.  It  ft 
doubtful,  however,  whether  tlie  centre  expends  ^^o  far  bnck,  in  the  taperior 
parieUkl  lobule  (S  P),  at  it  here  repretented  on  the  outer  tnrface. 

than  the  upper  frontal  sulcus,  perhaps  not  so  far.  There  may  be 
indiviilnal  variations  in-  the  area  occupied  by  the  leg  centre.  It 
certainly  occupies  also  the  paracentral  lobule  on  the  inner  surface. 
We  do  not  know  how  far  the  representation  of  separate  movemt^nts 
c«>rie^ponds  to  the  arrangement  in  animals,  but  in  many  cases  of 
fon^ulsion  beginning  in  the  foot,  the  disease  has  been  in  or  near 
the  junction  of  the  highest  frontal  and  ascending  frontal  convolu- 
tions. Moreover  evidence  of  the  representation  of  movements  of  the 
great  toe  in  front  of  the  highest  part  of  the  fissure  of  Rolando  is 

•  See  Dr.  Segain*t  cape  (*  Joum.  of  Nerv.  and  Ment  Dis.,'  1887).  A  woman,  the 
•itbject  of  CMUcer.  Imd  crural  monoplegia,  the  result  of  a  (growth  teven  eighths  by 
five  eiKh^hs  of  an  inch,  subcortical,  with  the  posterior  end  on  a  vertical  level  with 
lie  po'^terior  end  of  the  call>to-inarginn1  fissure.  Transversely  it  was  al>out  half 
an  iQcli  from  the  mesial  surface  (Dr.  Uughlin^  Jack  ton,  *  Traut.  Clin.  Soc  / 1887). 

VOL.   II.  '> 
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■hown  bj  a  ca«e  in  wbich  codtuUioiu  beginning  in  die  toe  were  d«6 
to  a  cicatrix  in  this  situation,  and  the  removal  of  the  part  bj  Horslej 
left  pamljsis  of  the  toe  onlj.* 

The  arm  centre  (Fig.  11)  appears  to  oocnpj  the  middle  third  of 
these  conTolations«  but  extends  higher  op  the  ascending  frontal  than 
the  ascending  parietal^  perhaps  reaching  almost  to  tbe  edge  of  the 
hemijKphere.  A  small  lesion  Terj  near  the  longitudinal  fssure  has 
paralysed  the  arm.  It  is  probable  that  this  centre  orcrUps  that  for 
the  leg. 


Fie.  ll.^PotItioD  of  tbe 


Fio.  Ity—FomtUm  of  tbe  centre  for  the 
feeeaad  tongue. 


The  centre  for  tbe  morement  of  the  face  (Fig.  12)  lies  in  the  lower 
third  of  the  ascending  frontal.  It  is  probable,  bat  not  jet  proved^  that 
it  extends  on  to  the  ascending  parietaLf  The  centre  for  the  morement 
of  the  angles  of  the  mouth  lies  opposite  the  fissure  between  the  middle 
and  lower  frontal  conrolutions.^  The  lips  and  tongue  are  apparently 
represented  together  in  the  lowest  part  of  tbe  ascending  frontal,  and 
perhaps  in  the  adjacent  root  of  the  third  frontal.  The  orbicularis  oris 
and  the  transrerse  fibres  of  the  tongue  habituallj  act  together ;  henoe 
we  cannot  separate  the  centres  for  the  face  and  tongue.§ 

We  have  no  sure  evidence  at  present  as  to  tbe  position  of  the  centre 
for  the  movement  of  the  head  and  ejes  (said  to  occupy,  in  the  monkej, 
parts  of  the  first  and  second  frontal) ;  it  must  be  of  greet  importance. 
The  eflfect  of  its  activity  determines  our  recognition  of  the  relation  of 
the  body  to  external  objects,  especially  to  those  that  are  seen.  It  is 
only  the  relation  of  these  to  one  anotber  that  we  can  learn  from  the 
field  of  vision  alone ;  the  centre  for  tbe  trunk  muscles  to  be  placed 

•  Horsier,  ■  Int.  JonrnsI  of  Med.  Science.'  April,  1887. 

t  All  perts  of  the  feee  were  persly«ed  by  a  lesion  which  inrolTed  tbe  right  of  tbe 
eeeond  frontsi  end  •41*^**'^  P"^"^  ^^  ^be  msccnding  frooUl,  but  below  tbe  cortex 
extended  to  tbe  first  end  third  frontal  ('Mill.  Joum.  Nerr.  and  Mental  Die.,* 
1887). 

X  See  tbe  conelaeiTe  ease  of  1>t.  Berkeley,  of  Baltimore,  figured  in  tbe  chapter 
on  facial  ipaini. 

{  It  i«  probable  that  the  morementi  of  the  jaw  are  also  represented  in  this  region. 
In  tbe  course  of  an  operation  on  man,  Horsley  found  that  stimulation  of  the 
ascending  frontal,  at  tbe  junction  of  tbe  middle  and  upper  third  of  the  facial  region, 
caneed  a  lateral  movement  of  the  jaw  as  well  as  of  the  angle  of  the  uiouth. 
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(according  to  the  experiments  of  Horsley  and  Schafer)  on  the  inner 
surface  of  the  hemisphere  (see  p.  14)  still  needs  verification.  Tbe 
reason  for  this  unoertaintj  has  heen  already  mentioned ;  compensation 
occurs  so  readilj  that  the  loss  of  moYement  quickly  passes  away.* 
It  has  been  thought  that  there  is  a  centre  for  the  movement  of  the 
upper  eyelid  in  the  angular  or  lower  parietal  lobule  (Landouzy  and 
Grasset)  ;  an  old  lesion  has  been  found  in  the  angular  gjrus  in  a  case 
of  ptosis  of  long  duration.f  Wernicke  has  concluded  from  Munk's 
researches  that  the  neck  region  is  represented  in  the  part  of  the  frontal 
lobe  which  lies  in  front  of  the  middle  of  the  anterior  central  con- 
Tolution,  and  a  case  published  by  Fraenkel,}  in  which  there  was 
excessive  rigidity  of  the  neck  muscles  would  seem  to  bear  out  this 
conclusion,  as  examination  showed  the  existence  of  a  large  clot 
covering  the  foot  of  the  second  and  the  adjacent  part  of  the  third 
left  frontal  convolution  immediately  in  front  of  the  anterior  central 
convolution. 

There  has  been  much  discussion  regarding  the  precise  nature  of  these 
centres,  and  opinion  is  still  divided  on  the  matter.  It  is  certain,  how- 
ever, that  movements  are  produced  by  their  stimulation  in  man  as  well 
as  in  animals.  §  It  is  certain  also  that  the  fibres  which  conduct  motor 
impulses  to  the  cord  spring  from  them,  and  pass  directly  downwards. 
Hence  it  is  difficult  to  believe  that  any  considerable  amount  of  error 
can  be  involved  in  designating  the  region  "  motor,"  especially  from  the 
standpoint  of  practical  medicine.  We  need  not,  therefore,  conceive  that 
these  parts  subserve  no  other  function  (we  shall  presently  see  reason 
for  believing  that  they  have  sensory  as  well  as  motor  functions).  It 
is  instructive,  in  this  connection,  to  note  that  in  this  part  are  found 
the  largest  ganglion-cells  met  with  in  the  cortex,  cells  comparable  to, 
though  exceeding  in  size,  the  certainly  motor  cells  of  the  anterior 
comu  of  the  spinal  cord.|| 

*  It  it  in  the  highest  degree  probable  that  the  position  of  tbe  centres  correspond! 
to  that  in  tbe  monkey,  and  this  b  supported  by  an  interesting  case  recorded  by  Horslej 
('  Int.  J.  of  Med.  Science/  April,  1887),  which  is  not,  however,  quite  eonclusive. 

t  Lemoine,  *  Rer.  de  M^d.,'  1887.  This  harmonises  with  the  sensory  localisatkm, 
nnce  the  npper  lid  is  raised  for  intent  vision. 

X  *  Charity  Annalen,'  1886. 

{  First  demonstrated  by  Bartbolow»  and  since  abundantly  confirmed  in  the  course 
of  surgical  procedure. 

P  A  theory  of  the  nature  of  the  so«cal1ed  motor  centres,  which  has  receired  wide 
acceptance  in  Germany,  b  tliat  of  Munk.  This  theory  regards  them  as  essentially 
sensory ;  the  movements  which  result  from  their  activity  are  due  to  the  fact  that 
the  nerve  processes  in  them  represent  "  conceptions  of  movements  "  composed  of  tbe 
cutaneous  and  muscular  sensations  and  sensations  of  active  innervation.  These  are 
regarded  as  essentially  sensory  conceptions,  and  hence  Munk  terms  this  region  the 
" Sense- sphere "  (Fnhlsph&re).  An  objection  to  this  Tiew  b  that  the  "sense  of 
innervation,*'  one  element  of  the  threefold  "  conception  of  movement,"  b  a  sense  of 
something  which  is  not  itself  sensory,  and  which  b  commonly  termed  motor,  and 
that  destruction  of  this  region  causes  loss  of  thb  "motor"  function  out  of  all  pro- 
porUoo  to  any  demonstrable  sensory  loss. 
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Bensory  Centres, — Our  knowledge  of  the  position  of  the  centres  for 
sensation  of  the  limbs  and  trunk  is  far  loss  precise  than  is  that  of  the 
motor  centres.  According  to  Flechsig  the  fibres  of  the  sensory  path 
of  the  internal  capsule  pass  towards  the  outer  surface  of  the  cortex, 
towards  the  region  which,  roughly  speaking,  lies  beneath  the  parietal 
bone,  i.  e.  the  central  convolutions  and  the  parietal  lobe.  The  meagre 
facts  of  pathology,  as  far  as  they  go,  are  in  harmony  with  this  view. 
One  case  is  shown  in  Fig.  15.  In  another  case  complete  left-sided 
loss  of  sensibility,  including  the  eye  and  other  speeial  senses,  resulted 
from  a  layer  of  softening  at  and  just  beneath  the  surface  of  the 
greater  part  of  the  convexity  of  the  right  hemisphere,  the  medial 
aspect  and  internal  capsule  }>eing  unaffected.*  The  view  that  the 
central  convolutions  have  some  sensory  function,  as  well  as  a  motor 
function,  is  supported  by  the  facts  that  there  is  often  slight  blunting 
of  sensibility  on  the  extremity  of  a  limb  paralysed  by  disease  in  this 
region,  and  that  in  convulsions  due  to  irrittiting  lesions  in  this  situa- 
tion a  sensory  aura  very  often  precedes  the  motor  spasm.  It  is  quite 
possible  that  the  sensory  region  extends  also  to  the  medial  surface  of 
the  hemisphere,  just  as  does  the  motor  repon,  but  all  the  facts  hitherto 
observed  are  opposed  to  the  inference  drawn  by  Ferrier  from  the 
experiments  on  animals,  that  any  part  of  the  medial  surface  has  an 
exclusive  or  even  a  preponderant  relation  to  cutaneous  sensibility. 
One  reason  why  we  have  so  little  evidence  of  the  seat  of  this  function 
is  that  extensive  compensation  is  possible.  Thus  a  unilateral  lesion 
in  childhood,  however  extensive,  scarcely  ever  causes  permanent  loss 
of  sensation. 

Smrll, — The  indication  of  experiment  is  that  there  is  a  centre  for 
smell  at  the  anterior  extremity  of  the  uncinate  convolution  on  the 
medial  surface  of  the  temporal  lobe,  related  to  the  olfactory  nerve  of 
the  same  side.f  This  is  supported,  as  regards  man,  by  the  facts  that 
some  fibres  of  the  olfactory  nerve  can  be  traced  towards  this  region, 
and  that  olfactory  symptoms  have  been  observed  in  a  few  cases 
of  disease  of  this  part.  Thus  epileptic  tits  beginning  with  an  olfac- 
tory aura  were  associated  in  one  case  with  softening  in  this  region.^ 
But  it  is  probable  that  other  fibres,  or  fibres  from  this  centre,  cross 
the  middle  line  (perhaps  in  the  anterior  commissure)  and  go  to  some 
part  of  the  cortex  of  the  opposite  hemisphere,  since  there  are  cas«'S  in 
which  organic  disojise  of  one  hemisphere  has  caused  loss  of  the  sense 
of  smell,  in  addition  to  that  of  the  other  special  senses,  on  the  oppo- 
site side.§ 

*  Demange, '  Rerae  de  M^.,'  May,  1883,  p.  891.  A  onllection  of  clinicHl  facts 
pointing  to  the  parietal  and  central  rcfrinns  as  the  chief  MMisory  region  is  given  by 
Allen  Starr,  '  Joamal  of  Nervous  and  MenUil  Diseases/  1884,  p.  327. 

t  See  case  of  Dr.  Churton,  Leeds, '  Hi  it.  Med.  Jnurn.,'  1887. 

X  MtLnne  Hamilton,  'New  York  Med.  Jouruul.'  June,  1882;  also  Huglilings 
Jacktion  and  Beevor,  '  Bniin/  vol.  xii.  p.  30 4-. 

§  Such  a  case,  with  autopsy,  fdiowinjir  Koftening  of  the  hinder  part  of  the  internal 
capsule,  is  recorded  by  Fer^, '  Arch,  de  Neurolugie,'  1885.     1  bave  seen  several  cases 
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Vision. — Numerous  observations  have  established  bejoiid  qnestion 
the  fact  that  hemianopia  results  from  disease  of  the  occipital  lobe, 
which  thus  constitutes  a  ceutre  for  the  fibres  from  the  same-uamed 
half  of  each  retiua,  and  receives  impressions  from  the  opposite  half  of 
each  Qeld  of  vision.  The  impressions  from  the  retinse  reach  it  by  the 
optic  tract,  and  probably  bj  the  optic  thalamus,  and  by  fibres  from  the 
thalamus  through  the  white  substance  of  the  occipital  lobe.  Fuller 
details  of  this  path  are  given  in  the  account  of  the  origin  of  the  optio 
nerves.  We  do  not  know  the  exact  position  of  the  visual  centres  in 
the  occipital  lobe.  Hemianopia  has  resulted  from  disease  of  the  apex 
of  the  lobe,  the  outer  surface,  and  the  medial  surface,  but  in  some  cases 
of  partial  lesion  the  white  fibres  of  the  optic  path  may  have  been  in- 
volved. Complete  hemianopia  has  most  frequently  been  produced  bj 
disease  of  the  apex  of  the  lobe,  and  especially  of  the  cuueus.    Munk 


fio.  13. — Cortical  visaal  centres  on  the 
outer  surface  of  the  hemisphere.  The 
darker  shading  indicates  the  region  of 
the  half-vision  centre  (the  precise  limi- 
tation of  which  is  not  yet  known)  ;  the 
lit'h'er  shading  is  that  of  the  supposed 
higher  visual  centre. 


Fig.  14. — Inner  aspect  of  the  right 
hemisphere,  l^-oliable  position  ot  the 
visual  centre  in  the  occipital  lohe  and 
of  the  olfactory  centre  iu  the  uncinate 
gyrus  (U). 


believes  that,  in  animals,  there  is  a  serial  surface  representation  of 
the  half -field  in  the  occipital  cortex,  the  anterior  half  corresponding 
to  the  upper  quadrant  and  the  posterior  half  to  the  lower  quadrant. 
Since  small  cortical  lesions  cause  incomplete  hemianopia,  it  is  probable 
that  in  man  also  there  is  such  a  projection  of  the  field  as  Munk  de« 
scribes,  but  it  is  not  probable  that  the  projection  occupies  the  whole 
occipital  r«^ion.*  There  must  be  a  representation  of  the  colour  fields  in 
the  cortex,  distinct  from  that  for  light  and  objects,  since  colour  hemi- 
anopia has  been  met  with  as  an  isolated  symptom.     (See  "  Diseases  of 

during  life  in  which  smell  was  implicated.  See  also  Fasola,  '  Riv.  Sper.  di  Frcn.,' 
1886;  and  Anderson,  'Brain,'  vol.  ix,  p.  390. 

•  An  important  cnse  has  heen  recorded  hy  DrUplne  (*  Trans.  Path.  Soc.,'  1890). 
Tlie  p:itient  had  had  ri^ht  homonymous  hemianopia  for  eitrht  months,  and  contr^ic- 
tion  of  the  remaining  fields.  On  the  right  nide  of  the  right  Held,  however  (which 
was  otherwise  hiiud),  there  was  a  persistent  margiuul  circle  of  vision.  I*OMt  mortem 
there  was  softening  in  the  left  cunens  Hud  middle  occipital  convolution.  The  inner 
aspect  of  the  cunens  was  aUo  affected,  except  the  postcro- superior  portion,  and  the 
interesUng  question  presents  itself  whether  this  part  which  ctcnpcd  had  a  relatioo 
to  the  persistent  marginal  circle  of  vision  iu  the  right,  otherwise  blind,  field. 
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the  Optic  Nenre.**)  Wilbrand*  assumes  that  all  impressions  are  con* 
ducted  first  to  the  apical  region,  because  disease  there  causes  total 
loss»  and  tbat  there  is  a  re-representation  of  the  colour  half-field  in 
front  of  this.f 

But  disease  sometimes  causes,  not  hemianopia,  but  ''crossed 
amblyopia,"  i.  s.  dimness  of  sight  in  the  opposite  eye,  generally  with 
concentric  diminution  of  the  field.^  The  theory  wbich  best  explains 
the  fact  is  that  on  the  outer  surface,  in  front  of  the  occipital  lobe, 
there  is  a  higher  visual  centre  in  which  tbe  half-fields  are  combinedt 
and  the  whole  opposite  field  is  represented.  Sucb  a  centre,  in  animals, 
is  localised  by  Ferrier  in  the  angular  gyrus  (in  which  term  he  includes 
tbe  extremity  of  the  supra- marginal  couvolution).  Pathological  evi- 
dence in  man  points  to  some  part  of  the  same  region  as  the  seat  of  this 
centre.  In  the  very  few  post-mortem  examiuations  in  cases  with 
"crossed  amblyopia"  the  posterior  aud  inferior  part  of  tbe  parietal 
lobe,  t.  6.  tbe  angular  gyrus,  in  its  widest  sense,  bus  been  involved  in 
the  disease.  In  tbe  case  uientioue<l  on  p.  20,  recorded  by  Demange» 
the  loss  of  sight  of  tbe  left  eye  was  an  eurly  syuiptom,  and 
the  softening  of  this  region  appeared  older  than  that  elsewbero. 
Another  instructive  case,  recorded  by  Dr.  Sharkey,  is  shown  in  Figs. 
15  and  16.  It  would  seem  that  tbe  field  of  the  same  side  is  also 
represented  in  this  centre,  since  the  amblyopia  in  the  opposite  eye  is 
usually  accompanied  by  a  slight  restriction  of  the  field  of  tbe  eye  on 
the  same  side.  Thus  the  centre  must  be  assumed  to  represent  the 
whole  of  both  fields,  but  that  of  tbe  opposite  side  in  a  far  higher 
degree  than  the  field  on  tbe  same  side.  This  assumption  enables  us 
to  understand  another  curious  fact,  viz.  that  the  "  crossed  amblyopia'^ 
generally  lesseus  after  a  time  (while  hemiunopia  is  usually  persistent). 
If  the  higher  centre  in  each  hemisphere  is  connected  with  both 
retime,  it  is  conceivable  tbat  the  loss  caused  by  disease  of  one  hemi- 
sphere may  be  com  [)en  sated  by  the  function  of  the  other  hemisphere. 
Hence  wo  can  understand  that  atrophy  of  this  region,  congenital  or 
dating  from  early  life,  may  be  unaccompanied  by  any  recognised  loss 
of  sight. §  The  visual  path  will  be  considered  in  connection  with  tb^ 
optic  nerves.  II 

•  'Ophtb.  Beit,  sur  Dimg.  d.  Gehimkr.,'  1884. 

t  Varying  impairment  in  extent  of  vision  in  a  patient  found  to  have  glioma  ia 
angular  gyrus  (Anderson,  '  Trans.  Ophthal.  Soc.,*  181K)). 

X  1  h:tve  seen  several  such  cases,  and  others  ba\'e  been  recorded,  «ome  by  Ferrier 
('  Brain/  vol.  iii,  p.  456).  Of  course  all  ocular  causes  of  amblyopia  are  excluded. 
(See  cbaptt-r  on  Affections  of  Sight) 

§  As  in  a  curious  case  recorded  by  Dr.  Sharkey  ('  Med.-Cbir.  Trans./  vol.  lzvi» 
1883,  p.  293). 

II  Dr.  Beevor  has  found  tbat  in  the  marmoset  monkey  tliere  are  no  fibres  from 
tbe  corpus  callosum  to  tbe  cortex  bounding  tbe  calcarine  fissure.  Tliu  (>art  of  tli# 
cortex  is  analogous  to  tbe  visual  centre  iu  man,  and  if  sucb  an  arrangement  is  also 
present  tliere*  it  might  throw  some  light  on  tbe  persisteuee  of  bemi«»pia  after  lesium 
of  til  is  part. 
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Cortical  lesioiu  in  dogs  that  do  not 
or  imfair  the  power  of 
rect^^nisin^  tlie  nature 
of  secD  objects,  al- 
tbougb  they  L-ftn  be 
recoguised  at  once 
when  Bouie  other  sense 
is  employed;  the 
GooditioD  has  been 
termed  niind- blindness 
(Uutik*).  Tbe  power 
thus  lost  seems  to  be 
aubserred  bjr  struc- 
tures in  or  near  the 
higher  Tiaual  centre, 
but  the  position  of 
the  lesion  baa  not  yet 
been  ascertained  in 
any  case  in  whicli  the 
loss  was  considerable 
and  persistent.  The  fio.  16.— A.ptct 
lata  of  course  includes      P"''^'''.*  ""?.•;?  '''*  lesion. 


loss  of  si)rht  may  abolish 


the  n^cugnition  of 
words,  and  the  latter 
nay  occur  without  in- 
ability to  recognise  ob- 
jects iu  general.  Mind- 
blindnesa  was  pro- 
duced by  the  lesion 
indicated  in  Fig.  17, 
but  this  case,  while  it 
Bgrees  with  the  pro- 
bable localisation,  was 
too  brief  in  duration 
to  constitute  actual 
proof  of  the  seat  of 
disease  on  which  the 
symptom  depends,  f 
The    subject    is    eon- 


liiplirrt,  and  Fis.  16 
a  I UD  uf  emboliim  of 
the  ri)rht  iiiidille  ci'rebral  nrtery  (Slurkey,  'Hed.- 
Cliir.  TniTii.,'  1881,  p.  !66).  Tlie  imRi«)i&te  effect 
'•f  the  liiion  wH*  left  liemlpleuia  and  bemisDaa- 
tbnia,  Hith  almoit  eoniplute  hlimli  eni  of  the  left 
eve,  and  lota  of  Lcarinf;  Hiid  tuts  on  tbe  lift  nde. 
Koar  vivks  after  the  illiims  tlirrc  »■■  marked  Im- 
prDTGitieat  in  tbe  upecial  H'liiei.  ami,  a  little  Istrr. 
ill  tbe  hemiaiieatUeaiii.  Six  and  a  lialf  weeki  after 
the  onMt  the  ■jKcial  lenie*  weri-  iiornial,  the  Ic^ 
had  refined  mueb  power,  ami  ■  fortnight  later 
•eiifatlDii  was  norui»I.  Tbe  pNnliii*  of  tbe  arm 
continued  until  death,  (even  year*  iHtvr. 


• '  Deut.  n^ed.  Wochenieh.,* 
1877.  No.  13  J  and'Arcb.  f. 
Ant  a.Phja.,>1878,p.l62. 
t  The 


Fio.  17.— Position  of  Inion  in  the  left  hen 

(anirular  grrui),  which  eaUHd  c>implcte  mind'hlind- 

-r-         nesadaringtheihontiBiethepatient  lirad.  (Chaot- 

p.n.  -  •  •^-= ««  depree'>ed       fard,  •  Rer,  de  Hid.,'  IfeSl,  p.  B40.) 
fiacture  of  the  tkull  in  thii 


rtgten.  In  whieb  mind-blindneM  exbted   for 
Jonnul'  A  v.,  1688). 


iwo  ir»-ki  (McEwen.  'Rrit.  Hed. 


.if, 
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considered  in  detail.  The  centres  concernod  in  articulate  speech  are  in 
the  posterior  extremity  of  the  lowest  frontal  convolution,  and  the 
adjacent  part  of  the  ascending  frontal,  in  the  left  hemisphere.  They 
correspond,  in  part  at  least,  to 
the  oentres  for  the  movements 
(lips  and  tongue)  bv  wbich  ar- 
ticulation is  effected.  The  per- 
ception of  beard  words  is  sub- 
served bj  the  centre  for  hearing 
in  the  first  temporal,  or  by 
structures  adjacent  to  it.  There 
may  be  loss  of  the  power  of 
understanding  heard  words 
without  deafness.  The  com- 
prehension of  seen  words  is  a 
difficult  and  complex  subject,  which  will  be  considered  in  the  chapter 
on  affections  of  speech. 

Psychical  Proce««e».— It  is  presumed  that  mental  processes  are  sub- 
served by  those  parts  of  the  cortex  that  have  no  known  motor  or  sen- 
sory  function,  and  es[)ecially  by  the  pre-frontal  lobes.  Many  cases 
axe  on  record  in  which  considerable  mental  change  was  produced  by 
extensive  disease  in  this  part,  esi)ecially  great  when  the  disease  was 
bilateral.  Small  lesions,  however,  may  cause  no  symptoms,  perhaps 
because  there  is  considerable  capacity  for  functional  compensation. 
It  would  probably,  however,  be  wrong  to  regard  mental  processes 
as  exclusively  related  to  the  parts  which  are  not  known  to  have  other 
functions,  since  the  motor  and  sensory  regions  must  also  subserve 
mental  operations. 


Fig.  19.— Position  of  the  motor  ipeeoh 
region  iu  the  left  hemisphere. 


The  Connecting  Tbacts,  Central  Ganglia,  &o. 

The  next  subject  of  medical  importance  is  the  course  of  the  fibres 
that  unite  the  various  parts,  and  establish  a  connection  with  the  spinal 
cord.  The  course  of  these  fibres  has  been  only  partially  unravelled, 
and  the  difficulty  of  the  task  is  increased  by  the  fact  that  many  of  the 
tracts  are  interrupted  in  places  by  grey  matter.  This  interruption 
arrests  the  progress  of  secondary  degeneration,  which  is  so  great  an 
aid  in  tracing  the  course  of  interlacing  fibres. 

The  centrum  ovale  of  the  hemisphere  consists  of  medullated  nerve- 
fibres,  of  which  three  classes  have  been  distinguished  according  to 
their  course: — (1)  Fibres  that  pass  between  and  connect  different 
convolutions  in  the  6ame  hemisphere;  amongst  these  is  a  special  set 
which  passes  between  the  occipital  and  frontal  lobes,  in  the  inner  part 
of  the  hemisphere,  crossing  the  fibres  to  the  corpus  callosum,  in  the 
Congenital  absence  of  which  it  becomes  very  distinct.*     It  may  sub- 

*  Burd»cb,  Mejnert,  OnafrowicM  ('A.  f.  Psjrch.,'  zviii). 
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Kio.  18. — P«»8ition  of  the  auditory  centre 
in  the  flnt  temporal  convolution. 


iidered  further  iu  the  sections  on  "  Afifections  of  Speech,"  and  "  Dis- 
eases  of  the  Optic  Nerves."     The  theory  remains  the  most  prolwible. 

Auditory  Cew<r«.— Pathology  on  the  whole  snpporU  the  indication 
of  experiment,  which  places  the  auditory  centre  in  the  middle  of 
the  first  temporo-sphenoidal  couvolution  (Fig.  18).     This  convolution 

has  been  found  atrophied  in 
cases  of  congenital  deafness.* 
Destruction  of  this  region  has 
been  accompanied  by  loss  of 
hearing  in  the  opposite  ear,  al- 
though the  loss  has  not  been  per- 
manent. An  instance  is  the  case 
figured  on  the  last  page  (Fig. 
15).  In  a  case  under  my  obser* 
Tation  of  extensive  tumour,  in 
which  the  oldest  part  was  beneath 
this  convolution,  convulsions  preceded  by  an  auditory  aura,  referred 
to  the  opposite  ear,  were  a  very  early  symptom.  In  another  case  a 
tumour  in  the  position  of  the  letters  P  Sy  in  Fi<;.  18  caused  unilateral 
convulsions,  preceded  by  a  loud  noise,  as  of  machinery.  The  convolu- 
tion on  each  side  would  appear,  therefore,  to  be  related  to  the  opposite 
auditory  nerve.  It  is  important  to  note  that  the  loss  is  not  permanent, 
and  this  may  explain  another  fact,  that,  in  many  cases  in  which  the 
symptoms  lasted  for  some  time,  the  absence  of  deafness  has  been 
noted  during  life,  although  this  cimvolution  was  found  destroyed  after 
death  t  Hence  it  would  seem  that  (perfect  compensation  is  possible, 
presumably  by  the  corresponding  centre  of  the  opposite  side.  The 
complete  deafness  present  at  first  in  the  case  shown  ut  Fig.  15  passed 
away  completely  at  the  end  of  six  weeks.  Thus  each  auditory  nerve 
must  be  structurally  connected  with  both  hemispheres,  although  only 
the  connection  with  the  opposite  hemisphere  is  habitually  in  functional 
action. 

A  condition  of  "mind-deafness"  has  apparently  been  caused  in 
animals  by  destructi(m  of  the  first  temporal  convolution  (Munk).  An 
analogous  condition  is  met  with  not  infrequently  in  man  when  this 
convolution  on  the  left  side  is  diseased,  but  it  has  been  observed 
rather  in  connection  with  the  perception  of  words  than  of  souuds  in 
general.     (See  **  Affections  of  Speech.") 

Of  the  cortical  repi*esentation  of  taste  we  know  nothing.  The  percep- 
tion of  fiiivours  is  related  to  the  olfactory,  not  to  the  gustatory  nerve; 
but  in  epileptic  warning,  flavour  and  smell  are  always  dibtinct,  and  it 
is  pr<»bable  that  a  rearrangement  obtains  in  the  cortex. 

Speech. — The  rflation  of  certain  parts  of  the  cortex  to  speech  pro- 
cesses  can   be   better  understood  when  these   processes  have   been 

•  Fletcher,  Beach,  and  otheps. 

t  As  in  u  ca&d  of  softening  recorded  by  Ball,  '  Now  York  Arch,  of  Med^  ApriK 
1881. 
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considered  in  detail.  The  centres  concerned  in  articulate  speech  are  in 
the  posterior  extremity  of  the  lowest  frontal  convolution,  and  the 
adjacent  part  of  the  ascending  frontal,  in  the  left  hemisphere.  Thej 
correspond,  in  part  at  least,  to 
the  centres  for  the  moYcments 
(lips  and  tongue)  by  which  ar- 
ticulation is  effected.  The  per- 
ception of  heard  words  is  sub- 
served by  the  centre  for  hearing 
in  the  first  temporal,  or  by 
structures  adjacent  to  it.  There 
may  be  loss  of  the  power  of 
understanding  heard  words 
without  deafness.  The  com- 
prehension of  seen  words  is  a 
difficult  and  complex  subject,  which  will  be  considered  in  the  chapter 
on  affections  of  speech. 

Psychical  Processes. --li  is  presumed  that  mental  processes  are  sub- 
served by  those  parts  of  the  cortex  that  have  no  known  motor  or  sen- 
sory function,  and  es[)ecially  by  the  pre-f rental  lobes.  Many  cises 
are  on  record  in  which  considerable  mental  change  was  produced  by 
extensive  disease  in  this  part,  especially  great  when  the  disease  was 
bilateral.  Small  lesions,  however,  may  cause  no  symptoms,  perhaps 
because  there  is  considerable  capacity  for  functional  compensation. 
It  would  probably,  however,  be  wrong  to  regard  mental  processes 
as  exclusively  related  to  the  parts  which  are  not  known  to  have  other 
functions,  since  the  motor  and  sensory  regions  must  also  subserve 
mental  operations. 


Fio.  19.— Position  of  the  raotor  tpeeoh 
region  iu  the  left  hemisphere. 


Thb  Connecting  Tbacts,  Central  Ganglia,  &o. 

The  next  subject  of  medical  importance  is  the  course  of  the  fibres 
that  unite  che  various  parts,  and  establish  a  connection  with  the  spinal 
cord.  The  course  of  these  fibres  has  been  only  partially  unravelled, 
and  the  difficulty  of  the  task  is  increased  by  the  fact  that  many  of  the 
tracts  are  interrupted  in  places  by  grey  matter.  This  interruption 
arrests  the  progress  of  secondary  degeneration,  which  is  so  great  an 
aid  in  tracing  the  course  of  interlacing  fibres. 

The  centrum  ovale  of  the  hemisphere  consists  of  medullated  nerve- 
fibres,  of  which  three  classes  have  been  distinguished  according  to 
their  course: — (1)  Fibres  that  pass  between  and  connect  different 
convolutions  in  the  6ame  hemisphere ;  amongst  these  is  a  special  set 
which  passes  between  the  occipital  and  frontal  lobes,  in  the  inner  part 
of  the  hemisphere,  crossing  the  fibres  to  the  corpus  callosum,  in  the 
Congenital  absence  of  which  it  becomes  very  distinct.*     It  may  sub- 

•  Btwdmeh,  Mejrnert,  OnafrowicM  ('A.  t  Psych.,'  xviii). 
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•erra  mnT«meDt  of  the  head  ftnd  eyea  to  the  oppotite  lide  when  a 
▼iiiial  im|(m*ioii  jtunet  tbonce  to  tb«  brain.  (2)  Fibret  tb^t  puB 
inwarda  to  the  C(ir[iui  calloium,  and  for  the  most  part  coimect 
CO rrei ponding  regioni  in  the  cortex  of  the  two  hemiiipheres.*  Pnibablj 
the  fliirui  l^t  ween  the  leg  centra  are  at  the  hack  of  the  corpus  caltoauin, 
IhiiHO  between  the  arm  and  trunk  centres  in  the  middle,  and  those 
bvtireea  the  heail  and  eye  o^ntreM  ia  the  fore-part.f  (3)  Fibres  that 
pasM  to  the  central  ganglia  or  cms  cerebri.  The  last-named  conrerge 
from  all  parts  of  the  cort«x  to  the  inner  and  lower  region  of  the 
beraispbere,  where  the  ccatriU  ganglia  lie  and  the  erus  leaves  the 
bruin.  If  I  raced  upwards  from  the  cms  and  ganglia  tbej  radiate 
towards  tlio  cort«x,  and  the  radiation  of  the  two  heniiiipheres  has  been 
compared  to  a  crown,  and  t'-rmed  the  "  corona  radiata."  This  ex- 
pression is  not  now  much  used,  but  a  limited  application  of  the  term 
iH  uurrunt  and  convenient :  ttpociiil  groups  oC  these  fibres  are  termed 
'' radiatioQM,"  ax  thu  "  pyramiilal  radiation,"  "  optic  radiation,"  Ao. ; 
wliile  tbe  fibres  that  thux  radiate  are  sometimes  termed  "coronal." 

Tlie  cms  cerebri,  it  will  bo  r..>menibereii,  enters  the  inner  side  of  tbe 
boiuiKphere,  spreading  out  beneath  the  optic  thalamus  and  caudate 
nucleus,  and  its  fibres  ascend 
/^  ,  - -.         „,  in  a  lajer  beneath  these  gan- 

/  ''\.i     '"^  glia  on  tbe  inner  side  and 

the  leuticuUr  nucleus  on  tbe 
outer  side.  Tliis  layer  ia 
termed  the  "  internal  cap- 
sule," because  it  bounds  io- 
temsllj  tbe  lenticular  nO' 
cleuB.  In  a  borisonlal  sec- 
tion through  these  ganglia 
(Fig.  20)  it  is  seen  that  the 
anterior  and  posterior  parts 
of  the  capsule  hare  not  quite 
tbe  same  direction ;  tbe  an- 
terior i>art,  between  the  body 
of  the  cuuddte  nuclens  and 

nucleus,  joins  at  an  angle 
the  posterior  part  between  the  optic  thalamus  and  the  binder  part  of 
the  lenticular  nucleus.     These  are  called  tbe  anterior  and  posterior 

*  Tiiia  opinion  liai  httn  conflTmM  by  almott  all  modem  iavetligationl,  with  tbs 
•irc|itiaii  ••t  thoM  of  Dr.  D.  J.  Hamilton  (■  Jaum.  of  Anat.,'  xii,  p.  S8S),  whoM 
th*><ry  li  M«rc<'lf  to  be  roeonciled  with  the  certnin  fact«  of  pallioln^y.  and  wboM 
cviileuer,  from  coiii|«rati«e  ■nslomy,  hM  been  co<ita*tad  b;  Beeior  ('  Urun,'  1886), 
while  the  olilar  vi«w  has  Wen  eiiierlnK^atnll;  oonflrmiil  by  SeLkf<«  Hod  Mott 
('  Ilr*in,*  viii,  ISnO),  Stimulatlun  of  tlie  lui  fnco  of  tlia  corpna  callocum  aidtcd  th« 
inii'or  e?iitri'>  of  both  lieaiU]>bcrc»)  of  one  ouly  when  thej'  lud  been  deiuojed  ia 
lh»  otbor. 

t  Srliifcr  and  Hott,  loc  cik 
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"Umba"  of  the  cnpaiile,  and  tbe  angle  at  nhtcb  tnej  join  is  called 
ita  "elbow"  or  "  Imee."*  In  aa  experimental  inTeatigatioD  into 
the  excilabilitj  of  tbe  fibres  of  tbe  internal  capsule  in  tbe  monke^.f 
Beevor  and  Horslej  found  tbat  the  fibres  were  arranged  from 
before  bac-kwards  in  the  same  order  aa  the  foci  of  representation 
in  the  excitable  part  of  tbe  cortex  taken  along  lines  drawn  at 
right  angles  to  the  direction  of  tbe  fissure  of  Rolando;  that  the 
arrangement  of  fibres  in  tbe  dilFerent  segments  of  each  great 
division  was  the  same  as  prevails  in  tbe  cortex,  and  that  the  character 
of  each  movement  was  represfsted  in  the  capsule  as  in  tbe  cortex. 
The  extent  of  the  It;nticular  nucleus  from  front  to  back  corresponds 
to  both  the  caudate  nucleus  and  optic  thalamus  together,  but  the 
•lender  tail  of  tbe  caudate  nucleus  extends  as  far  back  as  the  posterior 
extremily  of  the  lenticular  nucleus,  curving  down  into  tbe  roof  of  the 
desceaJing  cornu  of  tbe  lateral  ventricle.  The  two  parts  of  the 
corpus  striatum  (caudate  and  lenticular  nuclei)  are  conuected  at  their 
anterior  and  posterior  extremities  by  slender  tracts  of  grey  matter, 
which  pass  between  the  fibres  of  the  capsule  ;  elsewhere  these  fibres 
•epamte  tbe  two  ganglia.  In  the  lenticular  nucleus,  as  seen  in 
transverse  section,  three  parts  can  be  diatinguished  hj  a  difference  in 
tint— tbe  inner,  middle,  and  outer,  or  first,  eei-cud,  and  third,  the  lost 
being  hy  far  the  largest  (see  p.  41). 

A  section  tbrougb  the  crura  cerebri  above  tbe  pons  (Fig.  21)  shows 
them  connected  above  bj 
the  corpora  quadrigemina. 
Tbe  cms  prui>er  is  separated 
into  two  parts,  anterior 
(ventral)  and  po:>terior 
(dorsal),^  hj  tbe  "locus 
niger ;  "  the  lower  or  ante- 
rior is  called  the  enuta,  tbe 
upper  or  posterior  tbe  teg- 
mentum. Tbe  crusta  is  also 
called  tbe  "  pes  "  or  "  basis," 
and  the  former  ("  Fuss  ")  is  P'*-  21.— Disgrsm  o(  treti™  of  crur«  cerebrL 
tbetermusually  employed  in  *«■  "•>""^""'  "^  '*'''''* 

Qermany  ;  but  ueithiT  of  these  words  lends  itself  to  the  English  system 
of  terminology,  and  it  is  bf  iter  to  use  the  older  term  "  crusta  "  and  ita 
adjective  "  ctusIhI."  The  tegmentum  is  much  greyer  than  the  crusta, 
because  it  contains  many  nerve-cells  mingled  with  the  fibres,  while  the 
cmata  consists  almost  exclut^ively  of  nerve-fibres.      Tbe  tegmeiituui 

*  Sni'li  k  bund  (u  in  >  pipe)  i>  terDird  a"knre"  in  Oermiiny. in  "elbow"  in  tliia 
Mantrj.     It  i«  perhupt  better  to  tenn  the  juDrtiun  tbs  "  angla  "  of  tli«  capaulu. 

t  '  f  liil.  Trun*.,"  ItOU. 

X  Although  the  direction  of  the  pom  and  cmrs  is  nearer  the  horiionlal  thsD  the 
TCTtical,  it  it  coiiveiiii  nt  to  retsiu  tiie  t«rin>  aiiierior  and  posterior  in  the  aame 
MgniScBDce  ai  in  reiercnra  to  tlie  cord — the  more  to  berauae  the  Gbrei  froiL  tha  criia 
•lain  aaiiinia  an  ai.cGiiiIin^  cnnne  when  thcj  enter  ths  beiniipberc. 
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Taries  in  tint  in  different  parts  of  its  section.  Near  the  middle  line 
is  a  round  or  oval  area,  greyer  than  the  rest,  and  often  reddish  grej. 
It  is  the  •*  red  nucleus/'  or  "  tegmental  nucleus."  To  the  outer  siile 
of  the  red  nucleus,  and  just  above  the  outer  part  of  the  locus  niger, 
a  paler  curved  band  is  seen,  largest  at  its  inner  extremity.  This  is  the 
fillet,  an  important  tract  of  fibres,  which  extends  up  from  the  lowest 
part  of  the  pons,  and  occupies  there  also  tbe  same  relative  position, 
the  lowest  part  of  tbe  tegmentum.  Above  tbe  red  nucleus  is  a  small 
tiiangular  white  area,  near  the  middle  line,  the  section  of  a  compact 
bundle  of  "  posterior  longitudinal  "  or  "  posterior  horizontal"  fibres. 
In  a  section  through  the  middle  of  the  pons  (Fig.  27,  p.  38)  the  dis- 
tinction between  the  two  parts,  crustal  and  tegmental,  is  still  indicated 
by  the  position  of  tbe  fillet  in  the  lowest  layer  of  the  tegmentum.  The 
crustal  portion  below  (i.  e.  in  front  of)  the  fillet  is  here  increased  in 

bulk  by  the  transverse  fibres  from  the  middle 
peduncle  of  the  cerebellum  and  by  much  scat- 
tered grey  matter.  In  the  tegmentum  the  pos- 
terior longitudinal  bundles  are  still  seen  near  the 
middle  line  and  close  to  the  floor  of  the  fourth 
ventricle.  Between  them  and  the  fillet  is  an  area 
consisting  of  interlacing  bundles  of  fibres,  trans- 
verse and  longitudinal,  the  "reticular  forma- 
tion." In  the  tegmental  part  of  the  pons  there 
are  also  various  collections  of  grey  matter  from 
which  certain  cranial  nerves  take  origin.  Thes^  lie 
chiefly  in  the  upper  part,  near  the  floor  of  the 
fourth  ventricle,  and  will  be  subsequently  de- 
scribed. 

Our  knowledge  of  the  course  of  the  motor 
path  is  more  complete  than  that  of  any  other  set 
of  fibres.  The  relations  of  the  spinal  portion  of 
this  path  have  been  described  in  the  account  of 
the  anatomy  of  the  spinal  cord  (vol.  i,  p.  172). 
We  have  seen  that  it  there  occupies  tbe  two  pyra- 
midal tracts,  anterior  or  direct,  and  lateral  or 
crossed.  Tbe  precision  with  which  their  limits 
are  indicated  by  secondary  degeneration  enables 
Us  to  trace  their  course  with  equal  certainty  in 
the  brain.  The  degeneration  has  revealed  also 
tbe  remarkable  fact  that  the  pyramidal  fibres 
extend  fron  the  central  convoluti(ms  to  the  spinal 
Fio.  22.— DiaKrnm  of  cord   without  any  interruption  by  grey  matter. 

wUkr'"trae["rf ''^h;  1'ra«n»  *>'«'•  <=««••««  "P  *"•«"  t^'^  «"'^  <^'R-  22). 
right  hemispbcro.         we  find  that  each  lateral  tract  crosses  the  middle 

line  in  tbe  medulla,  and,  uniting  with  the  anterior 

or  direct  tract,  forms  the  "  anterior  pyramid  ;  "  from  this  the  name  is 

taken  by  which  the  fibres  are  known  throughout  their  course.   Entering 
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the  pons  the  two  pyramids  are  covered  by  the  superficial  layer  of 
transverse  fibres,  and  divide  into  a  series  of  bundles.  Thus  divided, 
they  course  up  throu<:h  the  crustal  portion  of  the  pons,  lying  between 
tbe  superficial  and  deep  layers  of  transverse  fibres,  and  surrounded  by 
much  grt'y  matter,  with  which,  however,  their  fibres  bave  no  connec- 
tion. Above  tbe  pons  tbe  bundles  again  unite,  and  in  the  crus 
cerebri  the  pyramidal  fibres  lie  to«j;etber,  and  occupy  the  middle  two 
fifths  of  the  crusta,  extending  from  tbe  surface  below  almost,  but  not 
quite,  to  the  substantia  nigiii  above.  Passing  beneath  tbe  optic 
thalimus,  tbey  ascend  between  it  and  the  lenticular  nucleus,  as  part  of 
the  internal  capsule.  They  occupy  tbe  anterior  two  thirds  of  its 
posterior  limb,  tbe  hinder  tbird  containing  the  sensory  path  *  Above 
the  lenticular  nucleus  they  radiate  through  tbe  wbito  substance  of  the 
hemisphere  to  tbat  part  of  the  cortex  in  which  ex(>erimental  stimula- 
tion causes  movement  in  the  limbs,  viz.  tbe  two  central  convolutions 
with  the  superior  parietal  lobule  and  paracentral  lobule.  The  motor 
impulses  originating  in  these  convolutions  appear  to  be  conducted 
directly  to  the  grey  matter  of  the  spinal  cord  by  these  fibres,  without 
the  intervention  of  any  nerve-cells,  either  of  the  central  giinglia  or  tbe 
pons.  If  these  convolutions  are  destroyed,  tbe  fibres  degenerate  down 
to  the  lowest  part  of  tbe  cord.  Some  fibres  from  the  motor  cortex 
pass  into  the  narrow  "  external  capsule,"  outtside  the  lenticular 
nucleus,  into  which  their  degeneration  can  be  traced.  Their  further 
course  is  unknown. 

Tbe  "motor**  convolutions  contain  also  centres  for  the  movements 
exerted  through  some  of  the  motor  cranial  nerves — movements  of  tbe 
jaw,  face,  and  tongue.  Tbe  fibres  from  these  centres  pass  from  the 
cortex  with  tlie  pyramidal  fibres.  The  centres  for  tbe  face  and  tongue 
are  lowest  in  the  cortex  (as  we  have  seen),  and  their  path  lies  corre- 
spondingly below  tbat  of  the  limbs  in  tbe  cintrum  ovale.  But  the 
change  from  the  vertical  to  an  antero-posterior  rebition,  in  the  internal 
capsule,  brim;^3  the  fibres  for  the  face  and  tongue  in  front  of  tliose  for 
the  limbs,  and  they  occupy  the  bend  or  angle  of  the  capsule  (Fig.  23). 
In  tbe  crusta  they  occupy  a  corresponding  position  on  t  be  inner  (medial) 
side  of  the  pyramidal  fibres  (Brissaud,  Raymond  and  Artau<l),  the 
change  in  directi<m  of  the  crus  having  brought  to  the  inner  side  that 
which  was  anterior  in  the  capsule  and  inferior  in  tbe  cortex.  It  is 
probable  tbat,  in  the  |K)n8,  the  fibres  for  the  cranial  nerves  continue 
with  the  pyrami  lal  fibres,  lying  on  the  inner  ^ide  of  the  latter;  hence 
the  lace  and  limbs  may  be  panlysed  together  by  a  small  1<  sion  in  the 
upf)er  part  of  the  pons.  When  these  fibres  appronch  the  level  of 
their  nuclei,  they  leave  the  neighbourhood  of  the  pyramidal  tract,  and, 
crossmg  the  middle  line,  pass  to  the  nucleus  from  which  tbe  cranial 
nerve  takes  origin. 

*  Perh  ipi  not  exclusively,  ho^rever.  A  few  fii>re8  of  the  motor  path  Iinve  heon  found 
is  tlie  Uiiuler  third  (MiniiAopf,  *Zeit*ch.  f.  kl.  .Med.,'  18S4.  Sup).  Ir  is  p(»8»ible, 
bow  eve,  that  the^e  tiore«  belong,  not  to  the  pyrauiiUal  truct,  bui  tu  the  fiilei  ^q.  t.}. 


Fio.  23. — Diagram  to  iboir  tlia  retative  poaltlon  of  tha  t«v«ral  motor  tneti 
in  tbeir  ooane  from  the  enrtei  to  tha  crai.  Tha  •ectiou  tbroash  th«  con- 
Tolationi  ii  rartical ;  ttiit  ihronfcli  tha  internal  captale,  I  C,  horiiontal  i 
tliat  throuKb  tlie  era*  ti  i^iiin  vertiokl ;  C  N,  oadite  naclcai,  0  TH,  optio 
thalBUDS,  L2  and  L  S,  the  middle  and  oater  partaot  tba  lentirnlar  nuclenjj 
/,  a,  I,  he*,  arm,  and  lei[  Bbrea.  Tha  woHU  In  italiea  iudicat*  tba  e«fn- 
aponding  cortic*!  oentret. 


FiS,  St.— Di^mim  of  iMtion  of  tba  crua  (modiAnt  from  Wirntcka).  L  F.  U  P, 
nppcr  and  lowir  ftllet;  C  <J  A,  iinterinf  corp.  quad.!  Aq,  aqiieiluiti 
III,  nuekaa  of  tliinl  nerte  (a)  j  P  H,  poal^rior  lioriionlal  fibre.;  c  p, 
brncbinm  of  thr  pout,  rorp,  qnad. ;  R  N,  red  nudeu*!  S  N,  iiiliitantia 
niera;  C  Q  1,  internal  (teiiiciiUU body ;  TO  C,  tomporo-occipital  ceirbelUr 
fibres;  Py,  pyramidnl  A)>rei;  F  C,  fron to- cerebellar  flbrnj  C  C.  Cxuilata 
cenballar  flbreaj  t,  inner  fibrea  of  «ru*ta  to  tegmentum. 
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Thai,  <^  the  white  fibres  tliat  cooBtitnte  the  cruata,  or  lower  half  of 
the  crus  cerebri,  Um  than  half  belong  to  the  pyramidal  tracts.  What 
are  the  other  cruitol  fibres  P  Thej  lie  parti;  ou  the  outer  side  of  the 
pjrainiJal  fibres  (t  o  c.  Fig.  24>),  parity  on  the  inaer  (medial)  side 
(r  c),  partly  abore  (a  c),  between  the  pyramid&l  fibres  and  the  sub- 
stantia uigra.     Onlj  those  oo  the  inner  (medial)  side  of  the  pyramidal 


Fio.  S5. — DUgran  of  the  conrM  of  tha  motor  trmct  m  tliowii  In  &  dligram- 
nutichoriioiiUlwctioDthnnigh  thcc«rcbn1heini>phn«,poni,>iidinedDllB. 
Fr,  frontal  lobei  Oe,  ncripltkl  lobe;  A  F,  uccndinB  frontal,  and  A  P. 
Mceodtng  parictiil,  convolution* ;  P  C  F,  pre-central  fiMore  in  front  of  tha 
micrading  fmntal  conTolutioni  f  P  J^  tuterparietal  flnare.  A  lection  of 
the  enin  ii  lettered  on  the  left  ndei  K  N,  ■Dbctantu  nigra;  Fy,  region 
ocenpied  bj  tba  pyramidal  flbrea  (ni'>tor  trart),  tthiib  on  ths  Hftht  an 
thorn  a>  cmtinaoai  linea,  conTergmg  in  the  nchite  lubatanM  of  the  hemi- 
rpberc,  to  pii*  throuub  the  poiterior  limb  of  1  C,  tlie  internal  capanlf  (the 
elbow  of  which  it  Fho«n  at  *)  — ihroiigb  tba  erna  nnd  poni,  and  tn  divide 
in  Ibe  moliilla  into  the  deennatii^;  lateral  pyramidal  tract  ('f>0  aud  tba 
direct  anterior  pjramidal  tract  (apt). 

tract  puts  np  into  the  internal  capsule.  The  change  in  tha  direction 
of  the  crtis  brings  these  inner  fibres  in  front  of  those  of  the  pyramidal 
tract,  and  they  form  tbeauteriorlimbof  the  capsule  (Fig.  25),  They 
radiate  to  the  cortex  of  the  "  prefrontal  lobe,"  t.  e.  that  part  of  the 
brain  which  lies  in  front  of  the  central  convolutions.  From  the  cms 
they  pass  downwards  into  the  pons.    Tbey  degenerate  downwards,  ana 
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Iwre  been  fonnd  degeaentod  in  tnanj  cnses  of  diieue  ot  the  anterior 
purt  of  the  capsule  aad  in  eiteueire  softening  of  the  cortex.*  Hence 
we  ma;  assume  that  they  conduct  donnwardB,  but  their  de^^enemtinn 
■tops  in  the  poiu,  apgjHrenilj  because  tber  euil  in  tbe  grey  mutt<;r 
which  is  BO  aliuudant  in  tlie  crusta!  portiou.  Thia  grey  matter  also 
receiTei  fibrt^s  from  the  middle  cerebellar  peJuncIcu,  and  tbeau  filirea 
probably  doL-ussHte  in  tbe  middle  line  befoie  entering  the  nt^rre-celU 
(Lallemont).  They  seem  to  continue  the  path  cuiiatituied  by  the 
ianf^rcmstalfilires.  Thus  each  pre-fruntnl  lobeia  specially  conni^cled, 
not  only,  as  we  have  areii,  with  the  occipit.il  cort-.'x  of  its  own  ude, 
hut  also  with  the  ofiposite  cerebellar  hemiapbere,  and  chieHy  with  its 
lateral  and  i>o8terior  rc^'iona.  When  tlie  cerelwllum  ia  con^'enitallj 
absent,  these  fibres,  the  cru^stal  grej  niiitter  uf  tbe  pons,  and  the 
anterior  limb  of  tbe  inU-roal  ciipaule  arc  absent  (Flechsig).  In 
animals  the  grey  matter  atrophies  if  tbe  cerebdlum  is  excised. t 

One  small  bundle  of  fibres  in  tbe  inaHr  part  of  the  crusl.a  (t.  Fig.  24), 
lying  close  tothcTnediulauifai^e,  iliffersfrom  the  rest.  As  it  descends, 
it  pasaee  backwarde  into  (he  t^mentum,  and  joius  the  fillet  Ita 
further  relationa  hiiTe  not  been  triiied. 

The  cruBtal  fibrea  tbut  lie  outside  the  pyramidal  traclj  (t-o-o.  Fig. 
25)  do  not  enter  I  he  internal  oipaule.  Tliey  leu  ve  tbe  otber  fibreo  when 
the  cruB  enters  the  heniiajihere,  and  pass  partly  beneath  the  lenti- 
cular nucleus,  partly  between  its  poaterior  extremity  and  the  outer  geni- 
culate body,  to  radiate  towards  the  cortex  of  theoccipitat  and  temporal 
lobea.  Downwards  they  pass  into 
the  cmstal  jioition  of  the  ponb 
and  then  end  in  the  grey  mut- 
ter, just  as  do  the  inner  fibres, 
and  are  proliably,  in  like  man- 
ner, connected  witli  tbecerebellar 
hemiapbere.  chiefly,  Flccbaig 
thinks,  with  the  upper  surface. 
near  tbe  middle  lobe.  These 
fibres  are  aluo  wanting  when  tlie 

""---  "  'i.ftal   »"w'i^  fliiii  tl»">»Bht  tbat  they  do  not  dfgo- 


V^.i^ 
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nerute  downwards,   but  it  ap. 

pears  certain  that  they  do, 
■inre  they  hare  been  found  degeneiated  in  several  cases  of  ilis- 
ease  of  the  occipital  and  temporal  cortex.§     It  was  formerly  believed 

•  HoiiM.ljiiio,  'Naur.  Cent.,'  188fi. 

t  MHnlii,  ■  Itiriit.  ■p.'riu..  de  frfniit.,'  1886. 

X  SiimelimM  caMnl  "TUr.k'*  bundlo,"  Lat  to  b«  esrafnlly  dlitlngnialied  frora 
TUri-k'i  coliiinn  "  in  the  cord. 

f  IWI-turi'ir,  'Cent  (.  NerTeiih.,'  188fi,  p.  636.  Bee  -lio  nndw  "  B.-c<inaary 
'^  g.ii.-rmti..ii.  ;"  .1.0  Krciiacr  ('AIIk.  ZnUclir.  1.  Pip  h.,' ilviii)  rcUte.  s  nor  in 
wLicli  tliure  wai  ■liuuceiif  Ibe  uccipiul  lube  ua  one  aide,  kud  amon^jitt  oilier  clutiiKM 
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that  these  fil>res  enter  the  internal  capsule  and  constitute  its  pns- 
terior  extremitj,  which  is  known  to  be  thecbief  sensory  puth,  and 
this  statement  is  still  made  in  some  teit-books.  But  Flecbsig,  bj 
developmental  ii)veatigatii)iis,  has  shown  that  this  is  an  error,  and 
bis  coDi'luBioas  have  1«en  coufirmed  b;  pathology.  As  the  fibres 
separate  from  the  pjrioiidal  tract,  their  placj  is  taken  bj  seasorj  fibres 
from  the  tegmentum,  and  thus  the  extremity  of  the  ca|>sule  is  formed. 
The  last  part  of  tlje  cru^ta  to  be  considered  ia  the  thin  lajer  of  libres 
which  lies  above  the  pyramidal  tract,  between  it  and  the  substautia 
nigra.  Aci'onling  to  Flechsig,  these  arise,  alK>Te,  from  the  corpus 
striatum  (cauJaie  nu(.dcuH,  and  outer  part  of  the  lenticular  nunleus), 
and  thev  seem  to  end,  below,  in  the  puns,  probably  in  the  crustal  grej 
matter,  as  do  the  other  fibres  just  di-Hcrlbed.  They  degi-nerate  down- 
wards,  and  cannnt  be  traced  beyond  the  pons.  They  may  thus  cooaect 
the  corpus  striatum  and  cerebellum,  in  the  same  way  as  the  inner 
group  connects  the  pre-frontal  lobe  and  cerebellum.  Some  of  them 
may  be  conneuteJ  with  the  grey  matter  of  the  substantia  nigra. 

Thus,  of  all  the  fibres  of  the  spinal  cord,  the  pyramidal  tracts  alone 
find  a  place  in  the  crustu  of  the  cerebral  peduncle.  It  may  be  noted, 
moreoTer,  that  these  are  the  only  long  spinal  fibres  that  degenerate 
downwards.  The  other  fibres  of  the  cord  are  either  short  fibres 
or  degenerate  upwards,  and  are  connected  with  the  cerebellum  or 
with  the  tegmentum  of  the  cms.     Their  couueetious  are  at  piesent 

Tery  imperfectly  known,  but 
are  of  great  importance.    The 

sensory  path  must  be  sought  - 

in  some  of  these  fibres ;  it     - 

certainly  lies  in  the  tegmen-     7         -    ^ 

torn  of  the  cms,  and  proba- 
bly passes  to  the  crus  by  the     >■ 

t^meutal  region  of  tbe  pons. 
In  the  tegmental  region  of 

the  pons,  as  we  have  already 

seen,  three   chief  groups   of 

fibres  maj  be  distinguished,  ' 

(Fig.  27|,  the  small  bundle 

of    "  posterior     longitudinal  ^ 

fibres,"  the  -  fillet,"  and  the 

exiensire  "reticular   forma-  ~~— — ^ 

boa.        We  baTetocODBidLr       throuirli  the  middle  of  the  pon..     So.tapa- 

the  connection  of  the  remain-       riorolinrj  bodyi   ru.wceuding  root,  Kx, 

ing  tracts   of  the  cord   with       n>iddl«  nncUta,  r  motor,  motor  oachut  ot 

these  structures  and  with  the 

eerebellnm,  and  also  the  relation  of  these  tegmental  fibres  to  the 

oerebral  bemisphercs. 

thrre  wia  deicendiiig  d^enentioa  In  the  Ikteral  part  of  the  era*,  which  eoald  lie 

foUoired  down  to  the  poa^  irlwiv  it  grtduailj  diiappeuri-A, 
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Most  of  the  white  column*  of  the  cord  become  occupied  by  grey 
matter  when  they  reach  the  medulla  oblongata.  Their  fibres  probably 
end  in  the  cells  of  this  grey  matter,  from  which  other  fibres  proceed 
and  continue  the  functional  conducting  path  of  the  spinal  tracts. 
Nerve-cells  arrest  secondary  degeneration  ;  and  hence  most  ascending 
degenerations  of  the  cord,  as,  for  instance,  that  of  the  posterior  median 
columns,  stop  in  the  medulla.  This  very  much  incretises  the  diflSculty 
of  tracing  the  connection  of  these  fibres. 

One  tract  passes  up  to  the  cerebellum  without  interruption,  the 
direct  cerebellar  tract.  Its  fibres  pass  in  the  reHtiform  body,  and  reach 
the  middle  lol>e  of  the  cerebellum  ;  they  cross  the  middle  line,  and  end 
in  the  opposite  side  of  this  lobe.  They  degenerate,  and  doubtless 
conduct,  upwards,  and  probably  conduct  centripetal  impressions  from 
the  muscles  of  the  lower  part  of  the  trunk  to  the  co-ordinating 
mechanism  in  the  cerebellum  (see  vol.  i,  pp.  170  and  181).  A  few 
fibres  from  the  direct  cerebellar  tract  pass  up  into  the  pons. 

The  postero- median  column  (col.  of  G-oil)  is  sometimes  termed,  at 
the  medulla,  the  *'  funiculus  gracilis,*'  sometimes  the  "  posterior 
pyramid.*'  Its  fibres,  or  at  least  most  of  them,  end  in  the  grey  matter 
which  occupies  this  region  of  the  medulla,  the  "  post-pyramidal 
nucleus,"  or,  better,  "  postero-median  nucleus  *'  (Fig.  28,  f.  m.  n.). 
Here  ascending  degeneration  stops.  The  postero  external  column 
("funiculus  cuneatus,**  "col.  of  Burdach  **)  is  also  occupied  by  grey 
matter,  the  " postero-external  nucleus**  (p.  e.  n.).  From  the  cells 
of  these  nuclei  other  fibres  continue  the  upward  path.  Those  from 
the  two  nuclei  are  so  blended  that  their  distinction  is  scarcely  possible, 
and  the  difficulty  in  tracing  them  is  increased  by  the  circumstance  that 
their  course  is  circuitous.  Manv  fibn^s  from  both  these  nuclei  course 
forwards  to  the  neighbourhood  of  the  olivary  bodies.  A  large  num- 
ber of  them  cross  the  middle  line,  in  front  of  the  central  canal,  form- 
ing a  decussation  analogous  to  that  of  the  pyramidal  fibres,  but  higher 
up  the  medulla ;  it  is  of  course  wholly  unconnected  with  the  pyramids, 
but  it  has  been  rather  unfortunately  termed  the  "  superior  pyramidal 
decussation.*'  These  fibres  turn  upwards  between  the  two  olivaiy 
bodies  (**  interolivary  layer,**  i.  o.  l.)  and  between  them  and  the 
anterior  pyramids.  Some  are  probably  connected  with  the  cells  of 
the  olivary  bodies.  From  the  olivary  bodies  many  fibres  pass  to  the 
cerebellum  by  the  restiform  body,  and  these  maj  establish  a  connection 
between  the  posterior  columns  and  the  cerebellum,  perhaps  by 
fibres  which  are  not  connected  with  the  cells  of  the  olivary  body. 
The  "interolivary  layer,**  a  little  higher  up,  forms  the  commencement 
of  the  fillet,  which  has  been  already  mentioned,  and  the  fillet  is  thus 
connected  with  the  posterior  columns.  Other  fibres  from  these  pos- 
terior nuclei  pass  to  the  reticular  fc»rmation,  which  increases  in  size  as 
the  posterior  columns  lessen  in  size.  Thus  the  posterior  c«>lumns  are 
probably  connected  with  the  reticular  formation,  with  the  fillbt,  and 
with  the  cerebellum. 
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The  olivary  body  bears  a  oloae 
«orpu9  deDtatum  of  the  cerebellum, 
And  manir  fibres  pass  between  the 
two.  The  coDDectioD  is  croased. 
coagenital  atrophy  or  long-staad* 
iog  disease  of  oue  ■.erebellar  hemU 
sphera  is  associated  with  atrophy 
of  the  opposite  olivary  body,  aad 
experiuieutal  removal  of  one  henii- 
apbere  in  aniniala  causes  a  limilar 
atrophy. 

Although  the  restifonn  body  (in- 
ferior cerebellar  peduncle)  appears 
to  be  formed  from  the  lateral 
columo  of  the  cord,  its  ezt«mal 
relation  does  not  indicate  its  real 
connections.  Of  the  elements  of 
the  lateml  column,  only  the  direct 
cerebellar  tract  enters  the  resti- 
form  body.  The  pyramidal  tract 
leaves  the  lateral  column  to  cross 
to  the  opposite  anterior  pyramid, 
and  in  the  remaining  part  of  the 
latend  column  grey  matter  ap- 
pears (just  as  it  does  in  the  pos- 
terior columns),  the  "lateral  nu- 
cleus." This  lies  in  front  of  a  grey 
mass  into  which  the  caput  comu 
posterioris  (e.  e.  p.)  has  expanded, 
the  "grey  tubercle  of  Bolando" 
(t  S).  The  lateral  nucleus  higher 
op  is  continuous  with  the  reticular 
formation,  most  of  the  fibres  of 

FlO.  28. — Diagram*  of  the  itrurtar*  of 
the  iiicdnlla  oblong:ata.  A,  lawiT,  and 
B,  api>er  part  of  decnuatlon  of  the 
pyntiDidt;  C.at  Ihe  lon-estot  tbeolivatj 
bialirt;  D,  at  the  >pe>,  nnd  R,  at  tbs 
middle  of  the  caUniiii  »cri|itarii».  A, 
anterior,  L.  lateral  column  of  cord;  A.P., 
lilt,  pynioidi  R,  testiform  body;  a.  On 
ant.  comu ;  i  S,  tubert'le  nf  Kolando  j 


resemblance  in  structur«  to  the 


r  trai't ;  Hii,  hypoiiloHii 
nerve;  Ay.  ■■.,  it»  nuclein;  Ol^olivnj 
bodj  J  p.  m.  e.,  pint.  mecl.  col. ;  p.  t.  e., 
pnit.  eit,  col.  J  p.  n.  «.,  po«t.  med. 
hdcIbuj;  p.  t.  a.,  poil.  eit.  nucleni] 
Sp.  A.,»p'int.\  Hrreuorjf  nerve;  tp.a.nm., 
itinui-leui:  *  c.slenih-rrolunm;  V.ai., 
aaceoding  root  of  the  fifth  nerve. 
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which  spring  from  tbe  nucleus.  Fibres  also  pass  from  the  lateral 
nucleus  and  reticular  formatiou  to  the  rcstiform  bodj  and  cerebellum, 
but  the  direction  in  which  they  conduct  is  uncertain.  Plechsig  thinks 
that  they  may  conduct  from  the  cerebellum  to  the  reticular  forma- 
tion. Besides  these  two  sets  of  fibres,  the  restiform  body  contains 
also  the  fibres  from  the  opposite  olivary  body  to  the  cerebellum^ 
which  we  have  already  considered. 

The  antero- lateral  ascending  tract  seems  to  pass  to  the  reticular 
formation,  but  its  fibres  are  most  likely  int^Trnpted  by  the  grey  matter 
of  the  lateral  nucleiis.  We  have  seen  that  the  posterior  columns  are 
also  counecttd  with  the  reticular  formation.  It  is  probable  that 
the  upward  sensory  path  passes,  in  part  at  least  (and  perhaps 
chiefly),  by  this  structure,  which  can  be  traced  through  the  pon» 
into  the  tegmentum  of  the  crus,  in  which  the  sensory  path  certainly 
lies. 

The  fillet  or  lemniscus,  as  we  have  seen,  is  a  layer  of  fibres  that  lies 
between  the  crustal  and  tegmental  portions  of  the  pons,  on  the  anterior 
(ventral)  side  of  the  reticular  formation.  It  ext<*nds  through  the  crus 
cerebri,  where,  however,  it  movos  outward?*,  and  lies  in  the  outer  part 
of  the  tegmentum.  There  is  still  much  difference  of  opinion  regarding 
the  connections  of  its  fibres,  in  spite  of  the  fact  that  these  have  been 
the  subject  of  an  immense  amount  of  recent  investigation.*  It  is  clear, 
however,  it  contains  several  different  sets  of  fibres.  Below,  the  fillet 
arises,  as  already  stated  (p  34),  in  the  interolivary  layer,  formed  of 
the  arciform  fibres  which  proceed  from  the  nudei  of  the  opp()site  pos- 
terior columns,  median  and  external ;  part  of  the  fillet  thus  appt*ars 
to  be  a  continuation  of  the  path  of  these  columns,  and  is  conjectured 
by  Spitzka  to  conduct  chiefly  centripetal  impressions  from  the  muscles. 
Many  of  the  fibres,  however,  dei^enerate  downwards;  others  seem  to 
degenerate  upwards.  In  a  case  in  which  the  fillet  was  destroyed  on 
the  left  side  of  the  pons  by  an  old  hremorrhage,  Spitzka  traced  the 
descending  degeneration  through  the  interolivary  layer  to  the  opposite 
nuclei  of  the  posterior  columns  But  in  another  case  of  focal  lesion 
an  extensive  ascending  degeneration  of  the  same  part  of  the  fillet  was 
found  by  Meyer.f  A  few  fibres  also  seem  to  pass  to  the  lateral 
column  of  the  cord.  Among  the  different  sets  of  fibres  in  the  fillet 
we  may  distinguish  the  following  upward  connections: — (1)  Many 
fibres  pass  by  the  red  nucleus,  and  are  associated  with  fibres  from 
this  and  from  the  opposite  cerebellar  peduncle,  in  what  is  termed  the 
"  lenticular  loop,"  a  set  of  fibres  which,  beneath  the  optic  thalamus, 
turn  outwards  aud  pass  transversely  through  the  internal  capsule,  to 

*  Th«  most  imfiortant  recent  writings  on  the  tubjict.  nre  those  of  Fleclisig  (*  Plan 
del  Mentcblicben  Oehims ') ;  Fleihsig  and  Becliti'rew  (attract  by  Klechoig  in  the 
*N«afol«gitohet  CentralbUtt,  1885,  p.  856);  Monakow  (ib.,  p.  265);  Wernicke 
CCMiinikfUiklMiton,'  Bd.  i)  j  Spitzka  (<  New  York  Med.  Becord,'  1684,  Noa.  15— 
119 1  Md  A*  Bnm  (•  Ibe  Mid  t«nd  Hind  Braiu,*  1802). 
iAfl^AJ^M^' S^  ^  48U. 
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end  in  the  lenticular  nucleus*  (Fig.  29).  (2)  Some  fibres  pass,  in  the 
pons,  into  the  reticular  formation.  (3)  Some  fibres  go  to  the  posterior 
corpus  quadrigeminum.  Some  of  these  end  below  in  the  superior 
olivary  body.  (4)  Other  fibres  end  in  a  collection  of  grey  matter 
Iving  outside  the  junction  of  the  two  corpora  quadrigemina,  the 
*•  nucleus  lemnisei"  of  Pleohsig  and  Becbterew.  (5)  Fibres  pass  up 
to  the  posterior  part  of  the  internal  capsule,  and  radiate  with  these 
capsular  fibres  to  the  central  and  parietal  cortex.  Most  of  them  are 
said  to  l>e  connected  with  the  posterior  median  nucleus.  It  appears 
probable,  however,  that  they  degenerate  downwards  (Mouakow, 
Spitzka). 

The  re/tfKlar/ormoh'on  contains  numerous  longitudinal  fibres,  the 
downward  connection  of  which,  with  the  lateral  column  and  posterior 
columns,  has  been  already  described.  It  also  receives  fibres  from  the 
nerve-nuclei  of  the  pons.  At  the  upper  part  of  the  pons  it  rapidly 
lessens  in  size,  and  many  of  its  fibres  go  to  the  upper  corpus  quadri- 
geminum,t  and  from  this  again  fibres  proceed  to  the  posterior  part  of 
the  internal  capsule  and  tegmental  radiation.  The  fibres  that  do  not 
go  to  the  corpus  quadrigeminum  pass  upwards  to  the  optic  thalamus, 
and  perhaps  to  the  posterior  part  of  the  internal  capsule  and 
tegmental  radiation;  a  few  go  to  the  grey  matter  lining  the  third 
ventricle. 

The  third  group  of  longitudinal  fibres  in  the  tegmental  portion  of 
the  pons  is  that  termed  the  posterior  longitudinal  fibres,  lying  near  the 
posterior  suif  ace  and  middle  line  (Figs.  24, 29, 39).  This  group  contains 
fibres  of  different  size.  The  finer  are  continuous  below  with  some  of 
those  of  the  anterior  column  of  the  cord,  and  above  pass  to  the 
central  grey  substance  that  lines  the  third  ventricle  (Flechsig).  The 
coarser  fibres  extend  only  from  the  nucleus  of  the  third  and  fourth 
nerves  above  to  the  level  of  the  nucleus  of  the  sixth  below,  perhaps 
also  of  the  seven th,{  and  connect  these  nuclei.  Some  of  the  fibres 
decussate,  and  they  no  doubt  subserve  the  complex  associated  action  of 
the  eyeball  muscles,  their  relation  to  which  will  be  considered  later. 

In  the  lower  part  of  the  pons,  above  the  olivary  body,  is  a  small 
body,  with  somewhat  sinuous  outline,  the  superior  olivary  body.  It 
lies  in  the  anterior  part  of  the  tegmentum,  and  its  important  connec- 
tions have  been  traced  by  Bechterew.§  According  to  him,  fibres  pass 
up  from  it  to  the  fillet  and  central  grey  substance  of  the  posterior 
quadrigeminal  bodies ;  other  fibres  pass  to  the  nucleus  of  the  sixth 
nerve,  the  anterior  auditorj  nucleus,  the  cerebellum  (roof  nucleus  in 

*  In  a  caM  of  absence  of  the  cerebellam,  examined  by  Flecbsig',  the  red  nncleni 
and  fibres  from  the  superior  cerebellar  peduncle  were  absent,  and  the  fillet  fibres  in 
the  lenticular  loop  were  very  distinct. 

t  A  few  of  these  reticular  fibres,  that  lie  close  to  the  Allec,  are  by  some  authori- 
tiet  regarded  as  belonging  to  this  structure. 

J  See  Turner  and  Tooth, '  Brain,*  1892,  and  Mendel,  *  Neur.  Cent.,'  1887,  p.  637. 

S  •  Wratscb/  No.  32, 1885;  'Cent.  f.  Nervenheilk.,'  1886,  p.  587. 
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tbe  middle  lobo),  and  to  the  lateral  column  of  the  ipinal  cord,  Tbia 
connection  auggestB  that  the  hodj  bus  importunt  central  functiona, 
»nd  it  mav  be  through  it  tbat  an  nuditory  imprcBsion  causen  a  lateral 

movement  of  the  eyes  and  head,  the  former  through  the  nucleus  o! 
the  sixth,  tbe  latter  tlirough  tbe  lat^'ml  column  of  the  cord.  TLe  con- 
nettion  with  the  cerebeUum  may  he  one  path  by  which  disease  or 
■timulation  of  tbe  ceiel'ellura  influences  ocular  movements.  The 
corpora  qundrigeniina  ar«  piobaH/  concerned  in  tlie  movements  of  :Le 
eyes,  and  the  fibres  from  them  to  the  superior  olivary  body  belong  to 
that  part  of  the  fillet  nbiiib,  .iccording  to  Flechsig,  degenerates  and 
conducts  downwards. 

Beneath  the  corpora  quadrigi'mina  the  tegmentum  receives  a  con- 
eidenible  accession  of  fibres  from  the  passage  into  it  of  tbe  superior 
cerebellar  peduncle,  tbe  fibres  of  wbivh  come  chiefly  from  the  dentate 
nucleus.  They  may  be  connected,  through  this,  with  the  fibres  from 
the  olivary  body,  and  also  witli  the  cortex  of  tbe  cerebellum.  In  tbe 
tegmentum  these  Shres  ctosh  the  middle  line,  and  arc  connected  with 
tbe  opposite  red  nucleus,  which  is  absent,  with  the  fibres  of  thi« 
peduncle,  in  congenitil  absence  of  the  cerebellum  (Flotbsig).  Thus 
the  red  nucleus  may  be  connected  with  the  olivary  body  of  tbe  same 
side  by  means  of  the  0|>posite  dentute  nucleus.  Proceeding  upwards 
from  tbe  red  nucleus,  the  fibres  divide  inio  two  groups:  one  passes 
forwards  and  outwards  to  tbe  lenticular  loop,  and  tbus  to  tbe  binticnlar 


tl9.  SB. — IKl^nm  cf  »  action  tlirough  tlio  crut,  &e.,  in  front  of  the  Mrjk 
qoid.  F  C,  poiterior  coaimiuiire ;  A<\,  aqiipdiict  of  Sjlviui;  P  L.  poite> 
tIot  tanfritndinftl  Hbrvi!  Ill,  third  nerve;  LB,  Luj'sbodji  OP  T,  optio 
tiwL    (Modified  front  Wcrniiki^.) 

(Fig.  29)  ;  the  other  courses  backwards  and  outwards,  partly 

tti*  basal  part  of  the  optic  thalamus,  partly  into  the  posterior 

'  tbe  internal  capsule  and  tegmental  radiation.    Those  fibre* 
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which  enter  the  thalamus  perhaps  merely  pass   through  it  to  the 
ca{>sule. 

Thus  the  chief  destination  of  the  tegmentum,  including  the  superior 
cerebellar  peduncle,  is  twofold — tbe  lenticular  nucleus,  and  the  cortex 
of  the  hemisphere  by  the  tegmental  radiation.  Fibres  go  to  each  of 
these  from  tbe  fillet  and  tbe  cerebellar  peduncle,  and  other  fibres  of 
the  fillet,  together  witb  tbose  of  the  reticular  formation,  ultimately 
reairh  the  tegmental  radiation.  As  before  stated,  the  sensory  path 
certainly  lies  in  the  tegmental  radiation  where  this  begins  in  tbe  bind- 
most  region  of  the  internal  capsule.  It  is  also  practically  certain  that 
most  forms  of  sensation  from  the  limbs  pass  through  tbe  tegmentum 
of  the  pons,  and  it  is  probable  that  the  path  is  different  for  the 
different  forms  of  sensibility.  It  may  be  assumed  that  no  sensory 
impressions  pass  in  the  larger  division  of  the  fillet  (which  is  connected 
above  witb  tbe  lenticular  nucleus)  since  the  fibres  degenerate  down- 
wards, nor  by  tbe  posterior  longitudinal  bundles,  wbich  are  not  con- 
nected witb  tbe  tegmental  radiation.  Tbere  remain,  then,  as  possible 
paths  only  the  up)>er  smaller  division  of  tbe  fillet  and  tbe  longitudinal 
fibres  of  the  reticular  formation.  It  has  been  conjectured  that  some 
forms  of  sensibility,  e.  g.  visceral  sensibility  and  muscular  sensibility, 
may  pass  through  the  cerebellum  and  superior  cerebellar  peduncles. 
But  tbe  perceptions  of  posture  and  movement  are  very  complex. 
Th^y  depend  in  part  on  afferent  impression  from  the  muscles,  tendons, 
ligaments,  and  joints,  which  are  perceived  as  sensations,  or  can  be  so 
perceived  by  attention.  Tbe  path  of  these  is  probably  through  the 
pons,  and  some  facts  recently  ascertained  suggest  that  they  pass  up 
in  that  part  of  tbe  reticular  formation  and  fillet  which  is  nearest  the 
raphe.*  But  the  perceptions  of  posture  and  movement  are  probably 
also  due  in  considerable  degree  to  tbe  activity  of  the  motor  cells  of 
tbe  cortex,  under  the  influence  of  impulses  that  proceed  from  the 
middle  lobe  of  the  cerebellum,  and  are  due  to  its  activity  under  the 
influence  of  impulses  from  the  muscles,  the  semicircular  canals,  &c. 
On  this  hypothesis  we  can  understand  the  origin  of  perceptions  of 
posture  and  of  movement  which  are  not  true  sensations ;  active  states 
of  the  cortical  motor  colls  must  correspond  t-o  tbe  states  of  the  muscles 
in  passive  as  well  as  in  active  movement  (see  vol.  i,  p.  12).  It  is, 
moreover,  noteworthy,  in  connection  witb  tbe  passage  of  the  true 
sensory  impulses  by  the  fillet,  tbat  a  connection  of  this  with  the 
middle  lobe  of  the  cerebellum  (by  fibres  of  the  middle  peduncle)  has 
been  lately  described.f 

The  posterior  third  of  tbe  internal  capsule  contains  not  only  the 
sensory  path  from  tbe  limbs,  but  also  the  optic  path,  and  it  also  con- 
tains tbe  patbs  for  tbe  other  special  senses;  tbose  for  hearing  and 
taste  ascend  to  it  from  the  pons  in  tbe  tegmentum.     How  tbe  path  for 

*  Senator, '  A.  f.  Psych.,'  xi,  p.  725,  and  xiv,  p.  663 ;  GolUscheider^  '  Char.  Ann.,* 
xri,  1891,  p.  162. 
t  Marchi,  '  Riv.  sper.  di  fren.,  Ac.,*  1891. 
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smell  reAfheM  it  it  si  pretent  unknown.    This  is  tlie  ^  sentorr  cross 
wiiT  **  of  Cfa&rec't,  in  wLich  a  lesion  causes  hemianiefitliesia,  bemianopia, 
Sfid  loss  of  the  other  special  senses,  all  on  the  side  oj 'posite  to  the  lesion. 

Cemtral  Gnngl'm. — Tbe  corpus  striatum  and  optic  thalamus  present 
eoosid'Table  differences  in  tijeir  connections,  and  these  probably  indi- 
cate fundaintntil  differences  in  function,  although  we  are  stiil  almost 
entirelr  in  the  dark  as  to  tbe  nature  of  their  function. 

Tbegrej  matter  of  which  tbe  optic  ihaJamuM  is  composed  consists 
of  fine  n*'rTe'Cell8,  among  which  narrow  tr<icts  of  fibres  pass.  At  the 
surface  is  a  lajer  of  white  fibres,  the  ^  zonal  stratum,''  and  outside 
this  again  a  Terr  tbin  iajffr  of  gelatinous  grejr  matter,  continuous  with 
that  lining  th«f  third  Tentricle  and  surrounding  the  central  canal  of 
the  cord.  It  is  the  union  of  this  la?er  on  the  two  tbalami  that  con- 
stitutes  the  j-ost'.'rior  commissure.  Tbe  posterior  extremitj  of  the 
thalamus  is  distinguisbed  as  the  "  pulrinar,"  and  between  theextremi- 
ties  of  the  two  thalaiui  lie  the  anterior  cor|>ora  quadritzemina.  The 
grej  matter  of  which  the  thalamus  in  composed  is  divided  bj  a  thin 
stratum  of  white  fibres  (internal  m^'dulLiry  lamina)  into  an  external  and 
an  internal  nucleus,  and  the  lam-na  dirides  anteriorly  into  two,  which 
join  tbe  ca(>sular  laver,  and  with  it  encluse  a  small  anterior  nucleus, 
'i'he  most  important  connections  of  the  tbalamus  are  with  the  C'jrteZy 
the  optic  tracts,  and  the  tegmentum  of  the  cms.  It  is  connected  with 
all  I  •arts  of  the  cortex  bj  fibres  tbat  pass  from  it  to  the  internal  cap- 
sule and  corona  radiata,  of  wbich  thej  form  a  largo  |«art.  Thej  pass 
to  all  |Nirts  of  the  cortex ;  those  from  tbe  pulrinar  go  to  the  occipital 
lobe,  and  constitute  part  of  the  *'  optic  radiation  "  of  Gratiolet.  It  is 
probable  that  most  of  tbese  fibres  conduct  from  tbe  tbalamus ;  never- 
theless some  fibres  from  the  central  conrolutions  to  the  thalamus  have 
been  found  to  degenerate  downwards.*  Fibres  also  pass  between  the 
thalamus  and  lenticular  nucleus,  but  we  do  not  know  whether  thej 
end  in  tbe  lenticular  nucleus,  or  merelv  pass  through  it  to  the  cortex. 

Tbe  c^^nnection  of  the  tbalamus  and  optic  tract  will  be  described  in 
the  account  of  tbe  latter.  The  chief  downward  connection  of  the 
thalamus  is  with  the  tegmentum.  Tbis  may  be  said  to  end  beneath 
the  posterior  part  of  the  thalamus,  in  wbat  has  been  termed  the 
"  subthalamic  region,"  in  which  are  certain  collections  of  grej  matter, 
lianj  fibres  pass  to  tbe  tbalamus  from  tbe  sufierior  cerebellar 
peduncle,  going  through  the  red  nucleus.  The  extent  of  the  connec- 
tion of  tbe  thalamus  with  the  fillet  and  the  reticular  formation  is  a 
subject  on  wbich  there  is  much  difference  of  opinion.  Wernicke  finds 
the  cbief  origin  of  the  fillet  in  the  thalamus,  while  Flechsig  could  trace 
no  connection  between  tbem. 

Corpus  Striatum, — The  caudate  nucleus  is  more  uniform  in  structure 
tha;i  is  ihe  lenticular  nucleus.  In  the  latter  two  narrow  laminap  of 
while  fibres,  almost  vertical  in  direction,  divide  the  grej  subetanco 
•  MttDiik 'jpf,  '  ZeitAcb.  f.  kl.  Med.,'  1884,  Bd.  vii.  Sap. 
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into  three  tones,  inner,  middle,  and  outer  (Fig.  29).  In  conseqaeno* 
of  the  shape  of  the  nucleoa,  the  outer  zone  is  the  most  extensive,  both 
in  the  an  tero- posterior  and  vertical  direction ;  aud  it  ia  also  darker  iu 
tiDt  than  the  other  parts.  Each  port  of  the  corpus  striatum  consists  of 
nerre-cellSflai^eandsmall  and 

interlacing  fibres      The  fibres — -  ■      —    -^^^ 

»re  far  more  numerous  111  the       c^'"i^i^^^^       '     '    ^™~^[   ^ 
lenticular  than  in  the  caudate      •n  /^f^  ^^^v-^,  ,,    '     ^        ^@ 
DUcleuB ;    but  it    is  probable      /    V-'^'^M^i^^  ■"'■^k.    ''^sX 
that    manj   of    these    merely      <     '    -^  - 
pass  through  the  former,  vhile 
the  fibres  that  enter  the  cau- 
date Ducleus  are  connected  with 
its  cells.     Moreover  the  outer 
part  of  the  letiticul&r  nucleus 
actually  blends  with  the  cau- 
date nucleus  in  fiont  by  tracts  p  .  o 
of    grey    nintter    which    p  iss       the  leiiiiculTr  iiiie1«u>  and  inUmftl  <»p*u1e 
through   the  internal  capsule.        L  "   "'■  '"dicto  the  thre*  pMa  of  the 
R,     ,,  .  ,       .  .,      ,  nurteD)!  kvt  COM,  leetion  of  the  bunille 

To  the  outer  Bide  of  the  U-n-       „,  ghre.  of  the  «Dieri.,r  com.DiBur.  to  the 
ticular  nucleus   is   the  white      teuiporoaphmtiidal  loba. 
layer  of    the    "  external  c.ip- 

snle,"  and  the  grey  lumina  of  the  "claustrum."  According  to 
Eowalewsky*  all  three  limbs  of  tbe  lenticular  nucleus  receive  fibres 
from  the  intemul  capsule  and  corona  radiata,  while  the  external  cap- 
sular fibres  are  connected  with  some  if  not  all  those  limbs.  Further, 
all  the^e  limbs  are  connected  with  each  other,  and  he  regards  the 
lenticular  and  caudate  nuclei  as  together  forming  one  ganglion, 
divided  into  two  by  tbe  internal  citpsule. 

It  is  doubtful  whether  the  corpus  striatum  has  any  connection  with 
the  cortei,  and  the  old  hypothesis  that  its  cells  interrupt  the  fibres 
which  conduct  motor  impulses  seems  to  be  altogether  wrong,  Mey- 
nert  thought  that  many  fibres  pass  from  the  cuudate  nucleus  to  the 
cortei;  but  the  reseai'cbes  of  Wernicke  and  others  muke  this  connec- 
tion very  doubtful.  It  is  extremely  difficnll  to  ascertain  whether  the 
lenticulur  nucleus  is  connected  with  the  cortex,  on  account  of  the 
number  of  fibi-es  that  pass  through  it  and  do  not  end  in  it.  Fibres, 
however,  pass  from  the  caudate  nucleus  to  the  internal  cipsule,  and 
others  pass  to  the  cms  through  the  leuticularnucleus.  These  caudute 
fibres  seem  to  end,  as  ve  have  seen,  in  the  pons,  and  to  be  con- 
nected, through  the  pontine  grey  matter,  with  the  fibres  of  the  middle 
cerebellar  pedtmcles.  The  lenticular  nucleus  differs  from  the  caudate 
nncleus  in  being  extensively  connecti^d  with  the  tegmentum  of  tbe 
cms  cerebri  bj  many  fibres,  and  especially  by  those  of  the  lenticular 
loop.  It  is  also  connected  in  a  similar  roiinner  with  the  superior 
Cerebellar  peduncle.  Tbe  coonectiou  of  the  corpus  striatum  with  tbe 
•  *  K.  Akftd.  der  WUieDieh.,'  1832. 
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eerebellum  iB  tKiis  reiy  coiiBiderable.  When  the  oerebellom  is  absent^ 
the  corpus  striatuin  is  reduced  to  a  third  of  its  normal  size.  Flechsig 
and  Wernicke  consider  that  it  must  be  regarded  as  a  central  organ, 
analogous  to  the  cortex.  The  latter  has  also  pointed  out  that — the 
lenticular  nucleus  being  continuous  with  the  grey  matter  of  the 
anterior  perfoiuted  spot,  and  this  being  coDtiuuous  with  the  cortex — 
the  grey  matt^^r  of  the  corpus  striatum  may  even  be  conceived  to  be 
homologous  with  that  of  the  cortex.  The  *'  amygdala  "  of  the  teniporo- 
sphenoidal  lobe  is  an  instance  of  the  development  of  the  cortical  grey 
matter  into  the  white  substance  to  such  an  extent  as  to  api^ear^ 
in  some  sections,  as  if  it  were  a  central  mass. 

The  Corpora  quadrigemina  are  masses  of  grey  matter  mingled  with 
fibres,  which  lie  over  the  aqueduct  of  Sylvius  and  the  tegmentum 
of  the  cms  cerebri.  A  process  or  "  brachium  "  extends  forward  from 
each,  and  contains  white  fibres,  which  proceed  from  a  superficial 
layer  immt^diately  beneath  the  convex  surface.  The  process  from 
the  anterior  tubercle  sends  fibres  to  the  external  geniculate  body,  and, 
by  the  posterior  portion  of  the  internal  capsule,  to  the  tegmental  or 
optic  radiation.  That  of  the  posterior  tubercle  goes  to  the  internal 
geniculate  body,  and  is  thus  connected,  according  to  Von  Gudden,  with 
the  commissural  fibres  of  the  optic  tract,  which  at  the  optic  chianma 
turn  back,  along  the  opposite  optic  tract,  to  the  o]>posite  internal 
geniculate  l>ody  and  corpora  quadrigemina. 

Tlie  quadrigeminal  bodies  receive  many  fibres  from  the  teg- 
mentum, chiefly  from  the  reticulate  formation,  and,  according  to  some 
authorities,  from  the  fillet.  From  the  grey  matter  of  the  corpora 
quadrigemina  fibres  pass  directly  to  the  subjacent  nucleus  of  the  third 
nerves  (Meynert). 

We  have  no  direct  evidence  of  the  function  of  these  ganglia.  The 
results  of  experiment  are  difficult  to  interpret,  and  these  bodies 
appear  to  have  a  higher  relative  ini|»ortance  in  animals.  In  man  they 
are  scarcely  ever  the  seat  of  isolated  disease.  It  is  not  probable  that 
they  are  directly  concerned  in  the  function  of  vision.  Stimulation  of 
either  the  anterior  or  posterior  causes  dilatation  of  the  pupils,  first  of 
that  on  the  side  opposite  to  the  tubercle  stimulated ;  while  further 
stimulation  causes  tonic  and  tetanic  spasm,  ending  in  opisthotonos, 
and  stimulation  of  the  posterior  causes  the  animal  to  cry  out  (Ferrier 
and  others).  The  relation  to  the  optic  nerve  and  oculo-motor  nuclei, 
and  likewise  some  of  the  results  of  experiment,  strongly  suggest  that 
these  lK)dies  are  concerned  in  the  adjustment  of  ocular  movements  to 
visual  impressions.  The  spasm  produced  by  their  stimulation  must 
be  of  reflex  origin,  and  suggests  important  connections ;  but  of  the 
nature  of  these  we  have  at  present  no  evidence. 
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Osianr  or  thi  Cbatiial  Nebveb. 

^©  Burface  attachment  of  the  cranial  nerves  ia  too  well  Vnown  to 
need  repetition  here.  Their  relative  position  is  shown  in  the  accom- 
'  panving  figure  (Fig.  31),  and  is  of  considerable  importance  because  it 
del«miiDe9  the  grouping  of  nerre  palsies  in  diseases  of  the  base  of  tho 
brain.  The  nerves  that  arise  nearest  the  middle  line,  and  ore  there- 
fore most  readily  affected  on  both  sides  bv  a  single  lesion,  are  the 
third  nerves.  The  two  siith  nerves  are  also  near  together,  and  so  aru 
the  two  hypoglossal  nerves,  but  the  latter  are  seldom  both  affected  bjr 
disease  outside  the  medulla  because  each  passes  outwards,  and  thev 
are  se^iaruted  b;  the  prouiinent  anterior  pyramids.  The  two  sixth 
nerves  sufftT,  on  the  other  hand,  with  greut  frequency,  because  the/ 
have  a  long  course,  not  far 
apart,  over  the  most  pro* 
minent  part  of  the  pons, 
and  they  ore  i«udiljr  af- 
fected bj  distant  pressure. 
ThenervuBtliatareforthest 
apart,  and  are  least  fre- 
quently damaged  together 
by  a  basal  lesion,  are  the 
tiro  fifth  nerves. 

With  regard  to  the  rela- 
tive position  of  the  nerves, 
the  fifth  occupies  a  com- 
paratively isolated  posi- 
tion at  its  surface  attach- 
ment: the  sixth  nerve  is 
the  nearest,  and  is  most 
frequently  associated  with 
it  in  paralysis.  As  the 
fifth  nerve  enters  the  dura 
niat«r  the  third  and  fourth 
nerves  are  also 
(Fig.  32).  The  contiguity 
of  the  facial  and  auditory, 
and  also  that  of  the  glosso- 
pharyngeal, vagus,  and 
spiual  accessory,  are  well 
known.  It  should  be  especially  noted  that  the  hypoglossal  passes 
outwards  close  to  the  spinal  accessoiy,  and  hence  these  two  nerves 
not  unfrvquently  suffer  together,  aad  palsy  of  the  tongue  is  then 
conjoined  with  that  of  the  vocal  cord  on  the  same  side. 

The  deep  origin  of  these  nerves  (with  the  exception  of  the  first  two) 
ia  from  a  series  of  tracts  of  grey  matter  which  are  situated  id  front  of 


Fia.  81.— Origin  of  the  rnntsl  nrrrM  (Indtestod 
by  tba  roman  Damerula).  Th,  tbalamna;  t  c, 
tabsT  cineraum;  h,  pituitary  body  (''bypo- 
phyi'i  cerebri");  P,  pedancle;  P  V,  pom 
Varolii;  n,  carport  albicantia;  Cr.  cerebf  llnm ; 
pa.  anterior  pyramid;  O, olivary  body.     (After 
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the  central  carit;  of  the  mesencppbalon,  and  extend  from  the  lerel 
of  tbe  anterior  corpora  qu.idrigHaiina  above  to  that  of  the  decussation 
of  tbe  pyramids  below.  Above  and  below,  tlieie  tracts  lie  ncor  tbe 
middle  line,  but  beneath  the  floor  of  tbe  fourth  ventricle  thej  extend 
almost  from  one  side  of  the  floor  to  the  otiier.  Most  of  the  nuclei 
are  situated  between  the  retiijular  formation  and  ihe  floor  of  tbe 
ventricle,  but  Buute  lie  on  the  outer  side  of  the  reticular  formation. 


Fia.  82. — Bue  of  the  aVnll,  ihowtng  the  relfttive  potUloni  of  t^  nerrra  (I — 
ZIl)  u  tliey  enter  the  dun  instvr.  wlikb  hu  bein  removed  on  the  right 
tide  from  the  QaMerian  gnngllan,  V* ;  t  c  b,  f  ut  edge  of  tn]x  renbelli ;  H, 
pedii'teof  pituitary  bodj  or  btpaphytis  rerebrij  T,  cut  edge  of  teDtorioin. 
{After  Henle.) 

It  is  probable  that  the  upwurd  path  from  those  nuclei  that  are  sensory 
in  function  lies  in  the  reticular  fortna,tion,  while  that  from  tbe  brain 
to  the  motor  nut-lei  runs  chieSy  with  the  pyramidal  tracts,  as  we 
have  alreadr  seen.  The  tracts  of  grey  mutter  which  constitute  these 
nuclei  are,  for  tbe  most  part,  of  small  transverse  sectional  area,  but 
of  considerable  Icngtb. 

The  hypogloital  nucli^us  (Figs.  28,  34,  35)  is  situated  close  to  the 
middle  line,  and  eiteiide  from   just  above  the  decussation  of  tbe 
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p^rami'^s  to  the  calamus  acnptoriuB  of  the  fourtU  vent  ride,  at  the 
point  of  which  it  lies  bcuenth  the  promiiience  that  adjoins  the  raphe. 
Below,  it  is  situated  in  front  of  the  central  canal.  The  nerve-fibret 
pass  from  it  through  the  inner  part  of  the  relicular  fumiatioa  aad 
olivarj'  bodj,  and  tlien  curve  outwards  between  tbe  latter  and  the 
anterior  pyramid.  Besides  the  chief  hypoglua>al  nucleus  there  is  also 
the  email-celled  naeleus  ofRoMei.niieleuteejUralif,  whiih  liesTentmllj 
to  the  chief  audeas  and  surrounds  its  root- bundles.  Tbere  are  aJso 
■ome  lai^  cells  iviiig  among  the  roots  of  the  nerve  and  probably 
reinforcing  them,  constituting  the  so-called  tMicI«««  aeeeuoritu  of 
DuT&l.  The  Quciear  ori^n  of  the 
fibres  for  the  palate  and  Yocat 
cord«  running  in  the  apinal  acces- 
sorj  nerve  mny  possibly  be  iu  the 
lower  part  o£  the  hypoglossal  du- 
deua.' 

AecfstOTy,  vagrta,  ani  glouo-pha- 
ryngeal. — A.  gioup  of  nerve-cells  be- 
hind the  hvpi^lossal  nucleus,  and 
behiud  the  level  of  the  oanal,  is  the 
lower  part  of  the  nucleus  of  the 
tiiinal  aeeetfory  nervef  (Fig.  28,  $p. 
a.  nt(.).  and  from  it  the  fibres  course 
outwards  (Sp.  A)  through  the  lateral 
part  of  the  medulla.  As  the  canal 
opens  out  into  the  fourth  ventricle, 
this  nucleus  passes  to  the  outer 
side  o[  the  bypt^lossal,  and  the 
fibres  pass  forwards  between  the  I'eti- 
cular  formation  and  the  restiform  f,^.  s3.-DmBT.n.  of  tho  reUHv. 
body.  The  nucleus  is  the  lowest  part 
of  a  tract  of  grey  matter,  the  upper 
part  of  which  lies  l«neath  the  floor 
(at  the  "ala  cincrea")  outride  the 
emiiientia  teres,  and  gives  origio, 
above  the  ujiper  fibres  oE  the  spinal 
accessory,  to  the  fibres  of  the  pneumo- 
gastric,  and  then  to  those  of  the  ^'losao- 
phitrrnL.'eal.  The  fih^meuts  of  origin 
of  these  nerves  form  n  continuous 
series,  aud  it  is  scarcely  possible  to 
say  where  one  ends  and  another  begii 


piwition  of  the  nerre  nuclei  beimlh 
tlie  Hoor  of  tlie  fourth  vaiitricle. 
III.    tliird    nerve    nuflMi,;     IV. 


glotial ;  V  a,  vftj^-iifrcasuriul  tin- 
dim,  tha  upper  part  giving;  oriiiin 
to  the  piieuinoftaatrie,  the  loner 
to  the  higheit  Sbnt  of  the  ii'iiial 
Kcreiior]:.  Where  one  micleut  lie* 
beiieMh  another  its  Dut1iu«  it  io- 
dicaiuJ  b)  K  dotted  line. 


'   all  hai 


I  similar 


course  to  the  surface,  emerging  beside  the  prominence  of  the  reati- 


u  of  the  upper  cortickl  cord.   lb«M  fibm  lupply  il 


form  bodj,  and  &II  pass  through  a  group  of  longitu'liaal  fibres,  more 
or  less  OTdl  in  tranaverau  ai-ctiou,  the  aacending  root  of  the  fifth 
Derve  (Fig.  34,  V  asc).     Ho  other  Durvc-roots  paea  through  this 


Fio.  84. — Oriftin  of  pncutnofraitrio.  H5.  hypoicIouBl  naclmi;  Fng,  cbief  nnctem 
of  pii»DiiiapMtrii' ;  All.  i  e,  lone»t  pnrt  of  internal  and  (lo-ciilkil)  «ltvrnBl  knditnr; 
nuclei :  V  ue.  aaceiidinit  root  of  fiftli ;  X,  nndciia  of  unknown  funi'tioa  in  front  of 
reticulHr  fitmintinD  (HEV.  roan.);  x,  fllirei  puiing  forwardi  from  tb«  De>gtibaur> 
hood  uf  the  vii|.'al  nni-leui. 

Via,  8C>. — DiHgmiu  of  lialf-fcrlion  of  pon*  at  the  level  of  theRloano-pliarjrnpeal 
nurleua,  OlrA-i  My,  Ljrjogloaial  uucluDi.  Tb»  oUia  lettering  ii  the  aama  aa  in 
Fig.  31. 

bundle.  It  may  bo  noted  that  the  fibres  of  the  spinat  acceaaor;  which 
arise  from  the  medulla  are  thoxe  that  innervate  the  mustiles  of  the 
larjnx,  and  are  thus  associated  m  origin  with  the  fibres  of  the  great 
respiratory  nerve,  the  vagus. 

Moreover,  in  this  relation,  another  connection  of  these  nerves  is 
important.  To  the  outer  side  of  these  nuclei,  and  of  the  fibres  pro- 
ceeding from  tbem,  is  another  bundle  of  longitudinal  6brcs,  rounded 
in  section  and  small  in  size.  It  is  the  "tltnder  column  "  of  Lockhart 
Clarke  (Fig.  34).  It  extends  upwards  as  high  aa  the  highest  part  of 
the  glosao-pbar/ngi^al  nucleus,  wbile  downwards  it  passes  into  the 
deep  part  of  the  lateral  column  of  the  cord;  its  fibres  have  been 
traced  as  far  as  the  middle  of  the  cervical  enlargement,  and  majr 
eitt'nd  lower  stitl.  Some  fibres  of  the  glosso-pbarjngeal,  pnonmo- 
gastric,  nnd  spinal  accessor;  nerves  pass  into  it,  or  rather  arise  frum 
it,  and  hence  it  has  been  termed  their  ascending  root,  or  the  uoend- 
ing  root  of  the  glosso-pharyngeal.*  It  is  sapposed  to  be  connected 
vith  the  process  of  respirfttioa,  to  wUoli  the  spinal  secessoi;  and 
vagus  hsT*  sndi  impodask  ld^UMP>    Bsf  fimm*  termed  it  the 

"tVHVBHt. 
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"  respiiutorj  column."  Diriaion  of  it  on  both  siiles  U  said  to  arrest 
all  moTemeDls  oC  r«spir&tiuu.* 

ThA  nucleus  of  tlie  pTieumogattrie  and  glouo-pharyjtgeal  nerves  i> 
thus  a  tract  of  ftrey  matter  wliicli  lien  beneath  the  outer  half  of  the 
floor  of  the  fourth  ventricle,  having  the  hypt^loBsal  dul-Isuh  on  the 
inner  lida,  and,  on  the  outer  side,  the  reBtiform  body  below  (where  the 
pDenmc^taatric  arises,  Fig.  84),  and  the  lower  part  of  the  auditory  nuclei 
ftbove  (where  it  gives  origin  to  the  gloss o- pharyngeal.  Fig.  35).  Some 
fibres  arise  from  groups  of  large  nerve-cells  in  the  deeper  part  of  this 
tract,  and  theM  are  probably  the  motor  6bres  of  the  nerves  j  such  cells 
are  es|>eciall7  conspicuous  in  the  glosso-pharyngeal  portion  (Fig.  35). 
Other  fibres  arise  from  smaller  nerve-cells  in  the  more  superficial  grey 
part  of  the  nucleus.  Bome  fibres  seem  to  come  from  the  "  slender 
column,"  as  already  stated,  and  others  have  been  trnced  inwards  to  the 
npfae.  According  to  Meynert,  some  fibres  of  the  pneumogustric  pass 
to  the  cerebellnm;  the  gastric  functions  of  the  nerve  are  readily 
deranged  by  disturbance  of  the  equilibration,  as  in  the  vomiting  of 
vertigo.  Lastly,  from  the  neighbourhood  of  this  nucleus,  wbere  the 
nerve  enters  it,  fibres  pass  forward  towards  the  deep  part  of  the  t^- 
mentum  {xx.  Figs.  34  and  35)  These  have  beeu  thought  to  arise 
from  a  small  collection  of  large  nerve-cells  (X),  but  most  of  them 
certiunly  pass  by  this  nucleuiit  to  nerve-cells  near  the  snrface. 

The  deep  origin  of  the  attditory  nerve  is  still  involved  in  some 
uncertainty.  Its  attachment  to  the  medulla  (at  the  junction  of  this 
with  the  pons)  is  by  two  roots,  one  of  which  (Fig.  37)  winds  round 
the  resliform  body  (inferior  cerebellar  peduncle),  while  tbe  other 
(Fig.  36)  passes  into  the  substance  of  tbe  medulla.  The  former  is 
termed  the  superficial  (or  outer)  root,  and  the  latter  the  deep  (or 
inner)  root.  Tbe  former  is  a  little  posterior  to  the  latter,  so  that  the 
two  are  not  shown  in  the  same  section  ;  tbe  lonest  superficial  fibres 
ftre  on  a  level  with  the  glosso-pharyngeal  nucleus  (Fig.  35),  but  the 
nuclei  of  the  auditory  nerve  extend  still  lower  in  the  medulla,  as  far 
■■  the  middle  of  the  vagal  nucleus  (Fi^.  34).  The  outer  or  super- 
ficial rtxit  contains  fibres,  continuous  with  those  of  tbe  cochlear  part 
of  the  auditory  nerve,  and,  in  coursing  ronnd  the  medulla,  contains 
■ome  grey  matter  mingled  with  its  fibres.  Some  of  the  fibres  are 
cootinaons  with  those  of  the  auditory  strin,  which  seem  to  pass  to  the 

*  Oivks.  At  the  lame  time  the  diriiion  of  tliit  tract  wUliont  injury  to  sdjerent 
fltroctsna,  on  s  llriniit  ■nlmal,  ia  manTfrscIf  imposiible.  The  connection  with  the 
vspM  bai  been  deecribed  b?  iilnio«t  &11  inveitlgstan,  bat  bee  been  conteeted 
If  Spltika  ('New  York  Hed.  Keoord,'  1684). 

f  TIm  nncbiu  bu  lieen  termed  the  *■  Knterior  nni'leui "  of  thrae  nerveg  b;  inme, 
kf  al>NrBtha"Dllcl«a>emUign(u."   It  it  not  ecrCiiiii  tliab  the  lilires  that  go  tOHsrdi 
Jttra  r'Ot-Rlirei,    I  believe  tbej  are  cannected  witb  icattered  nerve-celli  which  tie 
iMBonf  tbo  arcirorin  flbree,  between  tbe  ascending  root  of  tlie  Hfth,  and  the  olivarj 
'.   I  hava  man;  timee  traced  the  flbree  to  tliii  part,  and  obserred  that  theie  cells 
N»a  iu  the  direction  of  theie  fibrei.    The  nacleua  X  ii  not,  aa  might  be 
incd  fro>ii  iti  podtiou.  coDtinDone  with  that  of  the  lacial  nerve. 


middle  line  and  opposite  side  of  the  medulla.*  Uanj  of  the  fibres 
end  in  a.  tbiok  tract  of  gre;  nutter,  which  occupies  tliu  ioner  two 
y,o  aa^  thirds  ot  the  floor  of  tbe  fourth 

ventricle  at  thu  level,  the  "  inner 
auditory  nucleus"  (//«.  t,  Figs. 
34—37),  which  is  commonly 
known  aa  the  chief  nucleus  ot 
tbe  nerve.  Outside  this  is  a 
smaller  area  containing  many 
groups  of  longitudinal  fibres, 
which  is  commonlj  known  aa 
the  "  eiternal  auditory  nucleus  '* 
(Au.  e),  or  Deiter's  nucleus  (see 
foot-note) ;  to  it  some  fibres  of 
tbo  superficial  root  seem  to  go, 
but  it  is  probable  that  tbo; 
merely  thiss  through  it,  and 
that  its  chief  connection  is  with 
the  inner  or  deep  root.t  As 
the  nerve  courses  round  the 
medulla  many  fibres  curve  in- 
wards into  the  restiform  body; 
some  may  cbaoge  their  direo- 
Z.  tion  and  join  tbe  reatiforu)  fibres, 
but  others  Appear  to  pass  trans- 
Tersely  through  the  restiform 
body,  and  to  be  continuous  with 
the  Innsverae  fibres  of  the  teg- 
p._  Bj      — '~  menttil    portioa    of    tbe    pons. 


tioa.  96  and  87. — Origin  of  auditory  titrtt. 


What  their  destiuatioa  is  we 
FIk-  sg  ibowi  the^origia  of  the  deep  do  not  know,  Mcyuert  thinks 
(Ad.  d.).  Fig.  87  of  tb*  .uperllcisl  root,  tbat  they  may  pass  to  the  oppo- 

.^K.  a,  <,  and  *,  anlenor,  lulcrnal,  sod  w-       .,  ...  ^.      ,  ,  '^f, 

ollrdeitenialnudei;   la. a.eendin|f root   "te   rentlform    body     aud    the 
«f   fifth  t    Fk,  narlFDi  of  facial   iieriei   cerebellum. 

t,^  :S  J!.™"' ' '"  '"-■  ""■■  11"  ''•'p «»'  (f^s-  '6)  i-  '»■'■ 

tinuous  witli  the  vestibular  part 
of  the  anditory  nerve,  and  pnssea  inwards  and  upwards,  on  the  inner 
side  of  the  reutiform  body,  at  the  level  of  tbe  lowest  fibres  of  the  pons. 
It  goes  to  tbe  external  auditory  nucleus  above  described.  But  many 
filires  curve  outwards  into  the  restiform  body  and  pass  towards  the 
middle  lobe  of  the  cerebellum.    These  are  probably  the  fibres  that 

*  Their  coonectlon  witli  tbe  nerv«  ii  doalited  b;  BecUterow.  6m  '  Kenr.  Ceot.,' 
Hsj,  lh92. 

f  Honakow  Tound  it  stropliied  ifCor  faemiKCtion  of  tba  invor  part  of  the  medulla 
('Arcb.  r.  Piycli.,'  IJd.  liv).  See  nUo,  on  this  jubjcct,  Unafrowici  (ib.,  ltd.  ivi), 
Tlib  nucieui  hu  been  t\»o  t«riiied  "  Deitrr'i  nurleiv,"  ■■  bb  indiffereDt  deaignatioD, 
but  the  niine  hn^  aot  coma  into  general  uie,uadiC  ia  marlied  An.  «  in  tha  diagnmi. 
Id  acconUiicc  with  prevailing  uaaffe. 
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eorae  from  tlie  semicircnlar  canals*  and  aubseire,  not  auditoiy  sensa- 
tions, but  impressions  from  the  canals  determined  bj  the  position 
and  moToment  of  the  bod j.  A  few  fibres  may  reach  the  "  internal 
auditory  nucleus/'  while  others  turn  outwards  before  reaching  the 
rvstiform  body  to  an  important  collection  of  grey  matter  which  lies 
in  front  of  the  latter*  the  ''anterior  or  accessory  auditory  nucleus'* 
(Au  «,  Fig.  86).  Lower  down,  this  nucleus  lies  in  the  angle  between 
the  two  roots  of  the  nerre,  and  (together  with  the  cells  in  the  outer 
division  of  the  nerve)  seems  to  give  rise  to  a  considerable  number  of 
the  fibres  of  the  nerve.* 

Of  the  auditory  path  to  the  hemisphere  we  know  only  that  it  passes 
by  the  posterior  part  of  the  internal  capsule.  It  probably  passes  in 
the  most  superficial  layer  of  the  tegmentum  of  the  cras.t  Meynert 
thinks  that  it  passes  through  the  cerebellum,  and  not  through  the  pons ; 
and,  improbable  as  this  may  seem,  it  cannot  be  said  that  we  have  any 
facts  at  present  inconsistent  with  the  hypothesis.  The  central  connec- 
tions of  the  accessory  nucleus  are  numerous,  and  include  one  with 
the  cerebellum  ;  their  meaning  is  too  uncertain  to  make  it  worth  while 
to  describe  them.{  The  chief  connection  is  probably  with  the 
t^mental  region,  possibly  with  tbe  opposite  flocculus.  The  functions 
of  the  auditory  nerve  are  very  closely  connected  with  tbose  of  other 
cranial  nerves,  more  so  indeed  than  we  can  readily  perceive*  and  the 
connections  are  of  great  physiological  importance. 

Alove  the  auditory  strisB  the  most  prominent  part  of  the  eminentia 
teres  marks  the  position  of  the  nucleus  of  the  ${xlh  nerve  (Fig.  88),  to 
ikhich  the  fibres  pass  through  the  inner  part  of  the  reticular  formation. 
They  enter  tlio  nucleus  on  its  inner  side.  The  fibres  of  the  facial  nerve 
pass  outside  the  reticular  formation  to  the  neighbourhood  of  the  sixth 
nucleus,  where  they  form  a  loop  and  turn  downwards,  most  of  them 
io  a  compact  bundle  around  the  upper  extremity  of  the  nucleus,  but 
some  thi-ou^h  the  nucleus  itself.  They  then  radiate  downwards, 
forwards,  and  outwards  to  a  column  of  nerve-cells  (Fa,  Figs.  86,  87), 
which  lies  above  the  outer  part  of  the  fillet,  near  the  grey  tract 
known  as  the  •*  superior  olivary  body,"  supposed  to  be  related  to  the 
conjugate  rotation  of  tbo  bead  and  eyes,  an  opinion  supported  by  the 
entrance  of  fibres  into  it  from  the  sixth  nucleus.  There  is  also  a 
very  close  physiological  connection  between  tbe  muscles  of  the  lip  and 
tou^ue,  and  the  facial  nurleus  extends  down  almest  to  the  level  of 
the  hypoglossal  nucleus,  although  tbe  two  are  some  distance  apart, 

*  SV>  timt  it  bat  been  reg'-irdcd  u  tbe  ctiief  iinditory  naclent,  althoagb  by  tnme  it 
b  looked  upon  u  analogous  to  a  spinal  gnnglion.  Hut  Hecliierew  traces  many  fibres 
oC  tbis  root  to  the  grey  inntter  ni  tlie  Literal  waU  of  tbe  fourth  ventricle— to  what 
hns  been  tcruiod  tbe  **  angular  uucluus,"  and  liai  aUo  b«eu  uauied  after  him  ('Near. 
Cent./  1887). 

t  See  a  cnse  pnb1i«hed  hj  me, '  Lancet,'  March  15th,  1879,  in  which  bilatenl  deaf- 
neM  VNfl  caused  hj  a  tumour  of  tbe  corpora  quadrigeuiiiia,  damaging  tha  toperficiMl 
laye."  of  tbe  tepmentnni  on  each  side. 

I  See  Uagiusky,  *2Ceur.  CcuL,'  1889;  Fleehtig,  ib.,  1890. 
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and  we  do  not  Unow  whether  th«  connection  between  the  lips  and  tonfrno 
ia  suU.rveJ  bj  fibres  thtit  |>a»s  l>etween  Hit  two  nuclei,  or  whether  (ua 
is  possible)  the  nerve-fibruB  lor  the  li|i3  actually  arise  from  tho  iiji-o- 


Pl8.  38.— TniMrerww-Ption  nr  me  |imn  :,i  tiiu  lui-pi  ..T  tlin  iiqc;,.|  of  tlie  drth 

gloBSiil  nucleus.  Many  of  the  fibres  of  the  fauiul  nerve,  turning  down- 

wiirJs  at  tlje  h>0|',  have  a  loiigiludiuul  course  in  the  inner  part  of  the 

roticulur  fornmtion,  und  uiut  readily  reaeh  the  hypog'oBaal  nuo'eua.* 

SiiiiilitrlviibadheeD  euggeBtcd 

„t^'^\  ,  'I?" Li         llittt  the  fibrea  in  the  facial  sn^ 

.--'''  '-  .'        ""^    I'lying    the    orbiculuris    |iftlpe> 

>'■',.  I  1:11  um,    frootiilia,    and   corm* 

'  '     -^  iior  siiperci'ii  are  derived  from 

'    '  ilii'  iiticleiis  of  the  third  nei-re, 

.111.1  reach  the  fiiuial  by  wiiy  of 

/  tliii  posterior  lon^ritudiDal  hun- 

^;  i  -^z -•     <il**8t     But  for  evideuoe  of  these 

•■■  'r:^     hypotheses    we    L,ive    siiU     to 

The  origin  of  the  fifth  nerre 
(  very  extensive,  its 
deep  uonnectioD  reui^hing  from 
the  level  of  the  anlerlor  quftdrigeminnl  tubercle  to  the  lowest  |.art  of 

•  Til*  clowiieu  of  UiB  coiitrnl  relBiiun  b.-twceii  tlia  Kpi  kiiil  loiipue  ii  .boim  both 
by  tbdr  limulWiiino.  •rToclioii  in  Html!,  luol.  w  lnWo-tfluwil  p.ri.ly>U,  nu>l  by  tlM 
bci  tlwt  tlHi  tmionna  auno  of  UiB  tuiigue  ai 
togctlui 


Pia.  90.— OHitin  of  fl fill  nirre*.     V  net,   /pjj    ^9)   i 
motor  nucteiui   Fofo.,  MCi'Diliiig  ro^t- 


kiiil  the  orbiouUri*  a. 


.u  uuly  cuuinut 


t  8m  3d«DdwI,  'Hear.  Cant..'  18b7.  ftuU  loo 


ti.a  1  ui 


,  ■Itraio/  laDl. 
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the  medulla.     This  is  not  surprising  when  we  reflect  that  this  nerre 
represents  the  sensory  roots  of  all  the  motor  cranial  nerves,  from  the 
third  to  the  hypoglossal.     The  two  parts  of  the  nerve  pass  backwards 
and  inwards  through  the  outer  part  of  the  pons,  or  rather  through 
the  inner  part  of  the  middle  peduncle  of  the  cerebellum.     The  smaller, 
motor  root  is  a  little  higher  up  than  the  other.     The  sensory  root 
reaches  the  outer  part  of  the  tegmentum,  beneath  the  outer  edge  of 
the  floor  of  the  fourth  ventricle,  and  there  some  of  its  fibres  terminate 
in  sm  ill  collections  of  grey  matter,  which  are  collectively  termed  the 
miiidle  nucleus,  or  "chief  nucleus."     It  is  certainly  not  the  chief 
origin  of  the  nerve,  for  by  far  the  largest  number  of  the  fibres  turn 
downwards  and  descend  the  pons  and  medulla,  as  a  compact  collection 
of  bundles,  lying  in  the  same  relative  position,  on  the  outer  side  of 
the  tegmentum.     This  is  termed  the  ascending  rool^  but,  to  avoid 
ambiguity,  may  be  better  called  the  lovifer  root.     It  is  a  conspicuous 
obji-ct  in  all  sections,  and  is  shown  in  most  of  the  preceding  figures 
{Vase  ).     It  becomes  smaller  as  it  ]>asse8  down  the  medulLi,  but  may 
be  traced  to  the  upper  cervical  region,  and  the  source  of  the  lower 
fibn.4  is  uncertain.     It  may  be  from  nerve-cells  of  the  posterior  horn 
(Bechterew).     Si>me  fibres  of  the  nerve  course  inwards,  benetith  the 
floor  of  the  fourth  ventricle;  passing  throngh  the  posterior  bori- 
sontal  fibres,  they  reach  the  raphe,  and  probably  go  to  the  opposite 
half  of  the  pons :  their  precise  ori;4:in  is  not  known.     This  is  termed 
the  medial  root     It  is  easily  mistaken  for  the  loop  of  the  facial  nerve, 
which  has  a  similar  position  a  little  lower  down  the  pons.     Fibres 
proliably  coimoct  the  two  motor  nuclei,  and  others  may  bring  the 
motor  path  from  the  other  side  of  the  f)ons  (and  other  hemisphere). 
A  few  fibres  are  said  to  turn  outwards  to  the  cerebellum,  but  this 
connection,  probable  as  it  is,  still  needs  confirmation.     The  descending 
root  of  the  nerve  (better  termed  the  upper  root)  consists  of  a  s«*ries  of 
bundles  which  pass  upwards*  and  lie  outside  the  aqueduct  of  Sylvius, 
where  they  are  arranged  somewhat  in  the  form  of  a  crescent  (Fi«;8. 
40  and  41).t    They  i-an  be  traced  as  far  as  the  upper  pai-t  of  the 
coi  [K>ra  qnadrigeniina,  but  lessening  in  number,  and  they  api>arently 
rise  from  large  rounded  nerve-cells  that  lie  adjacent  to  the  root.     The 
root  has  commonly  been  regarded  as  one  origin  of  the  sensory  portion 
of  the  nerve,  but  it  has  been  stated  that  most  of  its  fibres  enter  the 
motor  divi^ion.^     Almost  all  the  fibres  of  the  motor  root  end  in  a 

*  Hie  terms  ai^ceiidin^  And  de«cent1iitg  have  been  adopted  apparently  under  the 
influence  of  the  wonl  "  rout/*  but  the  filires  conduct  in  the  diicction  opponite  to  that 
tudii-atetl  by  the  names.     Hence  the  alteration  1  have  suy'gested. 

t  Seeal  o  Fig.  24  (p.  30),  iu  which  the  crescent  on  each  side  of  the  aqueduct 
represents  the  deaoei'ding  r.»ot. 

1  lleiih*,  Fort-I,  Uechterew,  &c.  In  spite  of  the  high  character  of  these  antho- 
ritiea,  the  statement  is  so  oppo-ed  to  the  (tpinion  of  other  investigati>rs  tliat  the 
pi»int  mutt  be  reganletl  as  st  present  unsettled,  liotti  c<»Hrse  and  tine  Hbre^  are  siiid 
bv  Ober>teiner  to  proceed  from  the  same  cells,  the  l<<ttcr  p^issing  upwards.  See,  in 
connection  with  this  point,  "  Facinl  hemiatrophy,"  at  a  subsequent  page. 


large  oolleotion  of  oerre-cella  (Fmot.),  irhicli  lira  on  tha  ioner  iide  of 
the  seasorj  root,  ia  the  outer  part  of  the  begmeatnin,  uid  extends  for 
a  ibort  dietatiL-e  down  the  pons.* 

Each  fa%rtk  nerve,  arising  from  the  ralre  of  YieoaRena  (snperinr 
medullary  Telum),  decussates  wilhio  the  substaQce  of  the  ralre  with 
iU  fellow  (Fig.  41).    It  is  the  onlj  nerv«  that  decussates  betvueo 


Tios.  40.  nnrleni.aiul  4I,orifrin  of  fndrth  imrci.  v.  diw, 
dnreiidiiiK  root  of  tli*  Hftli  Buv«t  IV,  IV,  •ectwiu  uf 
fiucicull  of  Um  tuurtli  uervM. 


its  flurfflce  origin  nnd  nucleus,  with  the  exception  of  the  optio.  In  its 
course  in  the  Telum  the  nerve  divides  into  a  series  of  Wodles,  which 
curve  forwards  ami  upw&rJs,  round  the  central  grej  mutter  lining  tbe 
aque'lucl  of  Sylvius,  toacoUei^iun  of  nerve-cells  at  the  binder  and 
outer  pirt  of  the  poarerior  longitudlnHl  fibres  (Fig  4Uj.  The  [iiicl>-ua 
li>'8  lieueiith  the  junction  of  the  anttrior  and  pusterior  qnadrigeminal 
lH>di''S  and  beueatli  tlie  Utter,  but  it  U  n»t  iihtirplj  delint-d  fruiu  tlie 
thir>l  iiu<rl«us,  so  that  manj  of  thi;  fibres  pass  tbe  whule  leaj^tli  of  Ihe 
n^ttt^  l-ef<ire  re:icliiiig  tlie  nucleus.  Hcuce,  at^urdiug  to  tbe  posilion 
of  theMx;liuQ,  tbe  biiudli-sof  origin  ared<vid<d  transversely, i>t>liquely, 
or  lon^'itudinallj  (see  Fig:i.  4>0  aud  41).     Some  fibres  seeui  to  pass  to 

■  A  mnnartlon  vitli  the  L  corulsu  (•.  fenngioea)  hu  been  Mmied  aud  slso 
dviiivi  (UKliUrsw). 
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Ibe  posterior  longitadiiial  bondleB;  some  (Westphal)  to  a  group  of 
round  dark  cells  behind  these,  near  the  raplie.* 

The  fibres  of  tbe  third  nerve  arise  from  a  column  of  nerre-cells 
that  occupies  tbe  anterior  pirt  of  tbe  central  grej  matter  below  tbe 
aqueduct  of  Sylvius,  beueath  the  anterior  quadrigeminal  bodies  and 
the  posterior  commissure  (Fig.  24,  p.  80).  The  cells  from  which  the 
fourth  nerve  arises  are  in  tbe  lowest  part  of  this  column.  The 
fibres  of  origin  of  the  third  nerve  pass  forwards,  curving  outwards 
through  the  red  nucleus,  and  then  inwards,  to  the  side  of  tbe  cru8» 
where  t  bej  emerge.  The  cells  lie  in  a  double  series :  a  smaller,  towards 
the  dorsal  aspect,  gives  origin  to  fibres  that  cross  the  middle  line ;  and 
a  lai*ger  "ventralwards,"  from  which  the  fibres  pass  through  tbe 
posterior  horizontal  bundles  which,  as  we  have  seen  (p.  87),  are  con* 
nected  with  this  nucleus,  and  seem  to  establish  an  association  between 
it  and  tbe  sixth  nucleus,  through  which  the  external  and  internal 
recti  act  togetber.f  The  nucleus  of  the  third  nerve  consists  of  a 
series  of  groups,  almost  fused,  corresponding  to  the  several  functions 
subserved  bj  the  nerve,  the  most  anterior  being  related  to  accommo- 
daition,  the  next  to  the  reflex  action  of  the  iris,  while  the  remainder 
of  the  nucleus,  comprising  its  chief  part,  subserves  the  external 
ocular  muscles  in  the  following  order,  from  before  backwards : — In- 
ternal rectus,  superior  rectus,  levator  palpebrs  superioris,  inferior 
rectus,  inferior  oblique.  It  is  highly  probable  that  the  same  arrange- 
ment obtains  in  man,  and  that  the  serial  disposition  of  the  filaments 
of  origin  of  the  nerve  corresponds  to  the  series  of  functions  and 
of  centres.  But  tbe  contiguity  of  these  is  lateral  as  well  as 
antero-posterior,  and  the  disposition  thus  complex  (see  ''Motor 
Nerves  of  the  Eyeball'*).  A  complex  arrangement  also  seems  to 
subserve  the  association  of  the  internal  and  external  recti.  When 
acting  together  both  these  muscles  are  innervated  through  the  nucleus 
of  the  sixth,  disease  of  which  causes  loss  of  at  least  the  associated  action 
of  the  internal  rectus.  The  path  from  the  sixth  nucleus  to  the  origin  of 
the  internal  rectus  is  doubtless  by  the  posterior  longitudinal  fibres; 
and  there  is  some  reason  to  regard  the  superior  olivary  body  as  con- 
cerned in  tbe  action.  The  subject  is  considered  more  fully  in  the  account 
of  diseases  of  the  oculo-motor  nerves.  Fibres  pass  to  the  third  nuclei 
from  the  grey  matter  of  the  quadrigeminal  bodies,  and  doubtless  sub- 
serve tbe  relation  between  visual  impressions  and  ocular  movements. 
The  downward  path  from  the  cortex  in  the  internal  capsule  seems  to  be 
at  or  in  front  of  the  anglcor  just  behind  it,  according  as  a  section  divides 
their  oblique  course.    (See  Beevor  and  Uorsley,  •Phil.  Trans.,*  1890.) 

*  J.  Stilling  detrribet  a  6ne  root  from  tbe  cerebellum  wbicb  rant  tbrongb  tbe 
liiigiiLi  and  joins  tbe  trocblear,  perbiips  witboat  crouing.  It  is  supposed  that  tbe 
connections  of  tbe  trochlear  with  tbe  cerebrum,  testes,  and  posterior  longitudinal 
bandU  are  tbe  Mime  as  those  of  tbe  oculo-motor,  to  be  afterwards  describe<l. 

t  Tlie  npptT  third  of  tbe  nnrlens  has  an  oval  section,  and  consists  of  large  pale 
cslis  (Pcrlla, '  A.  f.  O./  1890,  who  describes  a  ^^nte  subdivision  of  the  nucleus). 
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The  origin  of  the  opiie  nerve$  is  complex  and  still  imperfectly  nnder- 
stood.     At  the  optic  chiasma  a  partial  decussation  takes  place,  the 
fibres  from  the  nasal  half  of  each  retina  cross,  and  as  the  temporal 
half  of  each  field  of  vision  (subserved  by  the  nasal  half  of  the  retina) 
is  (functionally)  the  larger,*  more  fibres  cross  than  pass  uncrossed. 
Thus  each  optic  tract  contains  the  fibres  from  the  saroe-namrd  half 
of  each  retina,  which  conduct  impressions  from  the  other-named  half 
of  each  field.    Fibres  also  pass  from  one  tract  to  the  other  by  the 
posterior  portion  of  the  cbiasma.     The  old  opinion  that  fibres  ]ki8S 
from  one  optic  nerve  to  the  other  by  the  anterior  part  of  the  chiasma 
teems  to  be  erroneous,  but  some  go  to  the  central  grey  matter  lining 
the  third  ventricle  f     In  the  nerve«  the  uncrossing  fibres  lie  in  thick 
bundles  in  the  lateral  (outer)  part     In  the  tract,  the  fibres  from  the 
opposite  eye  lie  chiefly  on  the  inferior  (basal)  surface;    the  direct 
fibres  lie  in  the  superior  part  of  the  tract ;  and  the  fibres  from  the 
opposite  tract  are  on  the  inner  side  (v.  Gudden).    The  fibres  from 
the  lower  half  of  each  retina  lie  outside  to  those  from  the  upper  half . J 
Beneath  the  posterior  extremity  of  the  tbalarous  the  optic  tiuct 
divides  into  two  parts.    The  outer  is  the  larger,  and  goes  to  the  optio 
thalamus,  external  corpus  geniculatum,  and  anterior  quadrigeminal 
body.    All  these  structures  atn>pby  after  extirpation  of  the  eye  of 
young  animals  (v.  Gudden).     From  each  of  these  bodies  fibres  pass 
to  the  posterior  (sensory)  portion  of  the  internal  capsule,  and  thence 
to  the  white  substance  of  the  occipital  lobes,  in  the  **  optic  radiation  ** 
of  GratioIeL     Some  fibres  of  the  tract  have  been  said  to  pass  directly 
to  the  hemisphere,  but  it  is  doubtful  whether  any  have  this  direct 
eonrse.    Of  these  intermediate  stations,  the  external  corpus  genicu- 
latum  has  been  commonly  regarded  as  that  which  is  of  chief  im- 
portance in  connection  with  the  visual  fibres,  since  its  atrophy  has 
been   fivquently    obserfed   in    cases  of    long  standing  atrophy  of 
the  tract     But  many  recent  observations  establish  the  fact  thai 
disease  limited  to  the  posterior  extremity  of  the  optie  thalamos 
nay  caose  bemianopia,  and  it  seems  doubtful  whether  the  symptom 
is  caused  by  disease  of  the  external  geniculate  body.§     Hence  we  must 
regard  the  pulvinar  as  the  intermediate  visual  centre,  and  the  precise 
fouction  of  the  external  corpus  gvniculatum  becomes  ag-^in  mysterioos. 
Tlie  inner  root  of  the  optie  nerve  goes  to  the  internal  genicnLite  body» 
and  is  said  to  contain  only  those  fibres  which,  at  the  optic  comnussme^ 

X  MardMBd,  «A.  f.  O^'  uriti,  and  Magnai,  iK.  8m,  howcrcr.  ake  IMbrAck^ 
•  A.  f .  Pfcycfc V  MV  746, 

{  It  k  coMMoa'y  Mieved  tkal  tike  SbrM  sre  Sntcmptcd  Kj  Bcrre-cdls  ia  tlMM 
gMKlMk  b<il  DarbcWwitsck  ('  Arch.  f.  Anat  v.  Pby«./  1886)  hat  aacrtcd  tUt  thtj 
pMm  tkroa^  vitkoat  iatcrraptioa,  a  fact  tbat  can  tmrtdy  be  proT«d  by  tba  Bctiiod 
mi  imirtigatiaa  c«ipl«tycd  bv  biai.  8ecoodar7  degemnation  from  a  )t»iao  of  tW 
Sifipilal  Wba  raaiiai:  bcmtaaopia  bas  be«a  traced  into  tba  palrisar,  but  bo  tmtikm 
(Xkbtar. '  Aitk.  f.  F^cb..' zTi,  638> 
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torn  back  to  the  opposite  optic  tract  (t.  Qudden).    Through  this  hodj 
the  nerve  aLso  appears  to  be  conuected  with  the  posterior  corpus 


LF 


Fro.  42. — Diagram  of  the  relation  of  the  fields  of  Tinlon,  retina,  and  optSe 
tracts.    B  K,  L  F,  right  and  left  fields— tlie  anteritk  U  at  the  fixation* 

rnint;  R  R,  L  R,  right  and  left  retina — the  a»teritk  is  at  the  macuhi  hitea; 
A.  r  A,  left  and  right  half  of  each  retina,  receiving  mji  from  the  oppotit« 
halvM  of  the  fields ;  R  N,  L  N,  right  and  left  optic  nenros ;  C%,  chiasma ; 
R  T,  L  T,  riglit  and  left  optic  tracts ;  below  are  the  snperimposed  halves  of 
the  fields  trom  which  impressions  pass  by  each  optic  tract. 


quadri^minnm,  but  some  fibres  seem  also  to  reach  the  anterior  bodj.* 
The  connection  of  the  optic  nerres  with  these  bodies  probablj  snb- 
■enres  the  relatioD  between  yisual  impressions  and  ocular  moTements. 
The  relation  of  the  parts  concerned  in  vision  is  illustrated  and  also 
confirmed  bj  an  instructive  case  of  congenital  atrophy  of  one  occipital 
lobe,  extending  as  far  as  the  middle  of  the  posterior  limb  of  the 
fissure  of  Sylvius.  There  was  also  atrophy  of  the  pulvioar,  the  optie 
tract,  the  eiternal  geniculate  body,  the  superficial  layer  of  the  ante- 

•  SUlUngt  ObersteiBtr. 
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rior  qna^rigemiiifil  boilj/  and  ita  anterior  brachinm.*  Tlie  relation 
of  the  cortei  to  yision  hat  been  already  inentioiied,  an«l  some  other 
pointi  in  oonDection  with  the  function  of  the  nerves  will  be  described 
in  the  account  of  their  diseases. 

The  central  connections  of  the  ol/aetory  nerve  are  still  but  little 
known.  Tbe  external  root»  crossing  the  fissure  of  Sylvius^  passes  to 
the  temporal  lobe,  towards  the  anterior  part  of  the  uncinate  con  vol  u* 
tion.  There  is  some  evidence,  as  we  bave  seen,  tbat  an  olfactory 
centre  exists  in  this  locality.  Some  fibres  (according  to  Obersteiner) 
pass  to  the  optic  thalamus  on  the  same  side.  Tbe  fibres  of  tlie  inner 
root  g^  to  the  anterior  commissure,  one  part  of  wbiih,  in  animals,  is 
large  in  proportion  to  tbe  size  of  the  olfactory  nerves,  and  is  n^garded 
as  commissural  between  tbe  two  olfactory  bulbs.  But  there  is  cti- 
denoe  that  tbe  path  from  one  olfactory  nerve  reaches  the  cortex  of  tbe 
opposite  hemisphere,  since  the  sense  of  smell  bas  been  affected,  together 
with  the  other  special  senses  on  the  same  side,  by  disease  of  tbe  posterior 
part  of  the  opposite  internal  capsule,  and  also  by  disease  of  the  cortex 
(see  p.  20).  It  is  possible,  as  Charcot  suggests,  that  the  path  dam- 
aged by  disease  involving  the  internal  capsule  is  that  which  crosses  by 
the  anterior  comniissure.f 


CsBEBELLTTir. 

The  division  of  the  cerebellum  into  two  hemisplieres  snd  a  middle 
lobe,  founded  on  external  conformation,  is  borne  out  by  the  little  we 
know  of  its  function.  Nevertheless  all  parts  consist  of  similar  struc- 
tural elements.  Branching  folia  everywhere  constitute  the  superficial 
layer;  the  grey  substance  which  envelops  these  folia,  and,  following 
all  the  iuTolutions  of  their  surface,  is  of  enormous  superficial  extent,  has 
an  identical  three-layered  structure  in  all  parts.  Below  a  superficial 
**  gelatinous  stratum  "  is  a  layer  tbat  contHius  nuclei  and  branching 
fibres,  which  are  the  processes  of  the  large  ^  cells  of  Purkinje." 
These  cells  lie  at  the  junction  of  this  and  the  deepest  layer  of  tbe  cor- 
tex ;  the  latter  is  composed  of  nuclear  bodies  similar  in  aspect  to  those 
tbat  constitute  the  gianule  layers  of  the  retina.    The  grey  matter  is 


•  Krengiier,«A11g.  Zetttrhr.  f.  PtychV  Bd.  xlviii. 

t  The  subject  it  involved  in  grent  obtcuritj.  Tho  other  fibr^  of  tbe  anterior 
eominissure  past  into  tbe  temporal  lube,  but  tbey  bave  not  been  traced  to  tbe  uncinate 
gyrus.  Meynert  tnyi  tbat  Hbre«  pats  back  from  tbe  anti*rior  commissure,  and  tbui 
tbe  olfactory  path  (wbetber  from  tbe  ncive  by  tbe  one  ptirt  of  tbe  coniniiMnre,  or 
from  tbe  oppoKite  uncinate  centre  by  tbe  otinr  part  of  tbe  commissure)  may  rttu;h, 
at  it  cet  taiiily  does,  the  internal  capsule,  but  (iantt^r  denies  tbat  fibres  pass  back* 
wards  from  tbe  anterior  commissure.  At  a  further  instance  of  tbe  uncerta  nty  v  to 
the  precise  relati  *ni  of  tbe  anterior  c«>mnii8sure,  most  of  its  Hb'et  bave  been  found 
tecondarily  degenerated  in  a  case  of  bilateral  softening  of  tbe  region  of  tbo  lingual 
gyrus  by  Popow,  wlio  reganls  it  as  a  connniMiure  between  these  oouvuiutions 
(•  WruUch/  1886,  and  *  Cent.  f.  Nervenh./  1886,  p.  684). 
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oot  cooflned  to  the  cortei.  It  exitti  also  in  tbe  white  ■ntrntance  u 
a  aeriva  uf  nuuwa  or  "  DDclei."  Of  (heee  the  corpus  deotatnin  liee  in 
the  inner  put  of  the  hemiephere,  ftod  cloaelj  resembles  tbe  oVtrAtj 
bod/  of  tlie  medulla.  In  (lie  white  subalanoe  of  the  middle  lobe  is 
tho  "  nttit  nudeua  "  (BN,  Fig.  43),  m  called  bj  SUliiug  because  it  lies 


Pro.  43.— Nnrtd  of  Ibe  rerabrllnm.  C  i,  eOTpm  flentahun  i  K,  vmlvillfora 
nwlrui :  &  t,  p*rt*  of  Ui*  iiiLtrickl  nuclaua  g  A  C,  sateriur  oouuuimiat 
Sim^  •emiluiuir  Lnuti 

jost  shore  the  roof  of  the  fourth  TPstricte.  At  the  jnnetioa  ot  the 
hemia|>b«re  and  middle  lobe  are  t  *ro  Other  gre;  bodies,  the  "  spherical " 
and  "emboliform"  ondei  (Slllling).  Tbe  latter  is  the  aearer  to  the 
dentate  bodj. 

The  course  of  tbe  fibres  in  the  while  sohstance  is  still  imperfectly 
known.  Tbe  difficult/  ot  tracing  ttiem  is  extreme,  unaided  as  it  is  bj 
secondary  degeneration,  and  the  conclueions  readied  b/  different 
inrestigators  do  not  altogether  correspond.  Altbougfa  much  hiis  been 
written  on  the  subject,  tbe  facts  are  so  msAgre,  %nd  their  application 
is  BO  uncertain,  that  a  lengthy  didcussion  ot  the  subject  is  unprofitable. 
There  are  few  well-marked  tracts  of  Ebres,  and  of  those  llkat  can  be 
di  sting  1 1  is  bed,  such  as  tbe  spmiluniir  tract  {Sem.,  Fig.  43)  in  the  outer 
put  of  the  hemisphere,  tbe  connections  are  doubtful.  Some  fibres  ot 
the  hemisphere  appear  to  pass  in  rarious  directions  between  tbe 
different  folia  of  the  cortex ;  otbers  pass  inwards,  or  towards  the 
middle  line.  Of  tbe  latter,  some  go  to  tbe  dentate  nucleus,  and  inter- 
lace around  it  in  a  felt/  capsule,  the  "fleece"  of  Stilling;  otbers 
pass  to  tbe  middle  peduncle,  and  end  in  the  gre/  matter  of  the  poos, 
and  through  tbis  are  connected  with  tbe  cortex  of  tbe  cerebral 
hemispheres  and  with  the  coipus  striatum,  as  we  hare  alread/  seen 
(p.  32).  Other  fibres  pass  to  the  niiddle  lobe,  part  of  which  ma/ 
bare  a  commissural  funition.  Flechsig  states  that  man/  fibres 
connect  tbe  cortei  of  tlie  superior  Taruiiform  process  with  that  of  the 
cerebellar  hemispheios. 
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Of  the  fibrfa  of  the  inferinr  pfdwncU  many  tonne  to  the  neighbour- 
hood ol  tile  dfDlate  ducIius  ;  SKUie  cntiT  tbU  nLideuH,  and  Hpixirentl/ 
connect  it  with  the  olivary  body.  Tbe  deHtin^ition  of  those  ibut  ]>n>t 
by  the  dentate  niii^leus  is  vGjy  uncerLiiin.  SUliinj;  thinks  that  most 
go  to  the  cortex  of  the  licmiepheii-,  and  a  fi-w  din-ctly  to  the  ■ui>erlor 
pediinrle.  Another  and  vitv  imporlunt  Berics  u£  fibres  of  tbe  iiilerior 
pi-duncle  paaa  to  tbo  miildie  b)be.  Among  thest.'  ure  tbe  fibres  of  the 
direct  cert-beliar  t  met,  and  pmbiilily  fibres  I rom  the  posterior  i-ynimida 
and  from  thu  auditory  nerves  and  nuclt^i.*  M'lsb  of  these  fibres  are 
believed  to  cross  tlio  middle  Iiti«',  and  end  in  tbe  firey  matter  of  tbe 
opposite  side  of  tlie  middle  lube;  some  in  the  rouf  nucleus,  othi'ra 
proUibly  in  tlje  gn>y  tortei  of  the  superior  vermiform  process.  The 
fibres  of  tbe  middle  peduncle  connect  the  grey  njiilter  of  the  pons  vith 
the  cortex  of  the  cerebellar  hemispliere,  and  also,  it  ia  said,  the  fillet 
with  the  middle  lobe.  Most  of  the  fibrea  of  the  luperior  peduncle  go 
to  tlie  nciglibomhood  of  the  dentate  nucleus,  but  some  are  aaid  by 
Stdling  to  radiate  to  the  cortex  of  the  anterior  and  outer  part  of  the 
hemisphere,  others  to  pass  to  the  inferior  peduncle,  and  others  aguia 
to  the  middle  lube.  The  fibres  of  the  sU|>erior  peduncle  cross  the 
middle  line  beneath  the  corpora  quadrigemina,  and  {wss  throuj^h  the 
op[>osite  red  nucleus,  but  one  group  is  said  to  ascend  to  the  optic 
thalamus  of  the  same  side  (Uarchi). 

The  precise  functions  subserved  by  the  cerebellum  have  been 
long  a  mrst^-ry.  There  is,  however,  abundant  eTidence.  experimental 
and  paihological,  to  show  that  this  part  of  the  brain  ig  in  some 
way  connected  with  the  co-ordination  of  movement,  and  especially 
with  those  muscular  actions  which  maintuin  the  equilibrium  of  the 
body.  It  api>earB,  however,  that  this  function  is  confined  to  the 
middle  lobe.  Ab  Niitbnagel  first  showed,  the  function  ia  not  impaired 
by  di^eaee  of  the  hemis|<hereB  unless  such  disease  cempreiBes  tbe 
middle  lobe.  We  do  not  Icnow  to  what  extent  this  function  ia 
subserved  by  the  roof  nucleus,  or  by  tbe  grey  matter  of  the  middle 
cortex.  We  may  reasouKblj  assume  that  the  fibres  which  go  to  the 
middle  lolie  from  the  cord,  those  of  the  direct  cerebelUr  tract  and 
(probably)  those  from  the  post -pyramidal  nuclei,  are  connected  with 
this  function,  Binee  we  have  seen  reason  (in  the  account  of  the  spinal 
•  cord)  to  believe  that  these  fibres  constitute  tlie  path  of  oentripctal 
imjireuion*  from  the  muscles,  interruption  of  which  causes  inoo- 
ordination.  All  the  traeta  certainly  or  probably  connecting  the  spinal 
cord  with  the  cerebellum  in  miin  conduct  upwnrda.  The  existence  of 
coiiaeitions  belwei'n  ihe  wrehtdluro  and  other  structures  la  no  proof 
of  downward  conduction  vf  inpulsei  from  it. 

Wiib  this  function,  and  Wiih  tho  rQlaliim  of  the  upbearing  paths 
from  the  musulea,  we  mast  aatotiiate  tha  fibres  which  pass  fioni  the 

ir  of  thslBwwi|JHH^^^^^BBpy»Bf  Ih*  direct  c*n>  Wl>r  tract  an 
t-i  lUgvuMale^^^^Hl^^^^^^^^H^HMiefatttam,  but  tiM  rtUttues 
of  luiJi  Sbrs*  l^d^       ^^^^|ft<Jttr.  qi«r.  dl  Ir.,'  avU). 
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••ndilnr/  nerrea  or  nuclei  to  tbe  midOle  lobe,  since  that  part  of  the 
auditoijr  ueryn  vfaicli  comet  from  tbe  Bemi(;in-ular  canals  conOncM 
itnprwiisiona  detertQineil  ii^  tbe  position  and  movement  of  tbe  bi>dj 
(acting;  on  tbe  endolymph),  and  diBturbance  of  these  fibres  deranges 
tbe  maititenitnce  of  equilibrium.  The  011I7  offoit  of  electiii;al  stimu- 
latioD  iif  the  middle  lube  nbtained  hj  Fenier  was  a  uioreinent  of  tbe 
ejes.  It  is  Dot  probable  that  there  are  centres  for  the  ocular  move- 
ments in  tbe  cerebellum,  but  a  cunnectioti  between  the  centres  for 
these  mo*emeul-8  und  the  middle  lobe  is  bighlv  probable,  since  the 
relation  of  seen  olijectB  to  tbe  bod;  ia  estimated  unconacioualj  from  the 
position  of  tbe  ejea,  and  thus  tbe  degree  of  innervation  of  the  ocular 
musclea  must  influence  the  mecbaniam  for  maintaining  equilibrium. 
It  is  to  be  noted  tbat  moat  of  these  impreaaions,  e.g.  from  the  uiuacles 
of  the  legs  and  fiom  the  Beuiicircular  canals,  do  not  influence  con- 
■oionsuess  directlj,  and  bo  cannot,  atrictlj  speaking,  be  called  "sea- 
torr."  It  tatj  be  tbat  in  the  middle  lobe  of  tbe  cerebellum  we  have 
a  mechaniain  bj  which  tbe  varioua  centripetal  im|>ulBes  are  combinod 
and  harmonised,  and  tbat  an  influence  is  thence  exerted  on  the  motor 
ceotrea  in  tbe  cerebral  hemispheres,  from  which  tbe  mnaclea  are  eicited 
to  the  neceasary  contmction.  There  is  no  actual  evidence  that  the 
cereliellnm  aids  co-ordination  hj  direct  downward  influence  on  tbe 
spinal  cord.  On  the  coiitrv-ry,  auch  a  connection  is  opposed  to  nbat 
we  know  of  the  voluntary  motor  process.  Movements  are  arranged 
hj  the  establiabmeut  of  a  certain  relation  between  the  activity  of  tbe 
motor  cells  of  the  cerebral  cortei,  and  the  influences  which  determine 
this  relation  must  be  exerted  on  tborn-  cells.  Besides  the  true  sensorj 
inpulsea,  we  can  conceive  that  an  influence  proceeds  from  the  cere- 
bellum, arising  in  it  from  tbe  com  Lined  effect  of  tbe  impressions  from 
the  mnscles,  from  tbe  senticircular  canals,  and  from  the  centres  which 
determine  the  position  of  the  bead  and  eyes  (possibly  the  superior 
(divarj  body),  and  that  this  influence  induces  such  a  corresponding 
related  activity  of  the  motor  cells  of  the  coitez.  We  can  alao  under* 
stand  that  the  state  of  these  cells  tbus  induced  acts  upon  oon- 
Monnuu,  and  thus  gives  rise  to  tbe  perceptions  of  posture  which 
mn  not  true  sensations. 

Hw  function  of  tbe  hemiapherea  of  the  cerebellum  is  still  myaterious. 

Tkej  Iwicn  in  sice  as  we  deacend  tbe  acale  of  animala,  until  tbey 

dilRp|«nr  in  birds,  in  which  the  whole  cerebellum  corresponda  to  the 

mddle  lobe  of  miui.     Tbey  are  connected  cbiefly  with  thoae  parta  of 

[  tbe  cortex  of   the  cerebrum   which   chiefly  subserve  psychical  pro- 

[  eesaes.     With  these  parts,  moreover,  tbe  cerebellar  hemispheres  have 

[  this  in  common,  that  simple  loss  of  substance  causes  no  definite  and 

I  tecognisable  losa  of  any  function  of  tbe  brain.     The  loss  can  apparently 

I  be  compensated  by  other  parts.     Hence  it  seema  possible  tbat  the  old 

r  theory  may  be  correct  which  assumes  tbat  tbe  cerebellar  hemispheres 

e  in  some  wi>/  oonnected  with  pavchical  procesaes  * 

■  Eitlrpiciod  of  tlta  whole  Micbelliim  in  tit  animal  render*  it  dependant  on  vUIon 
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Blood-tcsskli  of  thb  Bs^ni. 

The  hlooA-mtf^j  to  the  brmin  it  a  tabj^Nri  of  f^rttA  imporUnoe.  beomni^  many 
diwiwet  arp  doe  to  the  rapture  or  oUitructlfm  of  reweU,  and  the  diMtrihuti<m  of 
the  vepaeU  (especial  1/  tliat  of  the  arterief)  ez plain*  the  incidence  of  a  Urge 
Bamlier  of  eert4>ral  lenionn. 

DuTBDunov  OP  THB  Crbbbbal  Abtbbtbs.* — ^The  blood-inippl J  to  the  brain 
conien  from  the  carotid  and  Tertebml  arteriet.  The  mode  of  ori^n  Oi-the  two 
rarc4.'id«  prewenta  an  important  difference,  which  explains  whj  emMium  in  more 
fieqnent  on  the  left  n'ldt  than  on  the  ri;;ht.  Tlie  left  carotid  ar'aei  direct  1/  from 
the  higheat  part  of  the  arch  of  the  aorta,  and  ita  oonne  ia  thos  almoftt  a  direct 
eootinoation  of  the  dire-'tion  of  the  cnrrent  of  bbiod  in  the  aorta,  whereax  the 
ri^ht  carotid  oomen  f rr>m  trte  innominate,  which  arii^et  from  the  aorta  at  an  an;;U 
vith  the  ooorM  of  the  a^^ic  blood.  Hence  elotn,  was^ied  from  the  cardiae 
•as  into  the  left  carotid  more  rearlilj  than  into  the  ri^ht 
ia  a  aimilar  differrnoe  in  the  mode  of  orijrin  of  the  two  Teiiebrmla.  The 
left,  Qanallj  the  larger,  ariwe<  from  the  left  tnbclavian  in  the  aaoending  part  of 
Ha eooiae,  while  the  right  aubclavian  giv^ea  origin  to  ita  rertebral  when  horizontaL 
Heoee  a  plug  can  enter  the  left  vertebral  mo««  rearlilj  than  the  right,  bm-anaa 
tbe  direction  of  thia  reewl  b  that  of  the  blood-carrent,  and  thia  ia  probablj 
alao  the  reaaon  whj  the  left  vertebral  ia  uxnallj  largvr  tlian  the  right.  But  thia 
doea  not  determine  anj  difference  in  the  freqaencj  of  embolic  obf(tniction  in  the 
two  pnaterior  cerebral  arteriea,  becauae^  to  leach  tbeie,  the  plug  haa  to  paw 
thnmgh  the  common  baailar. 

The  *' circle  of  Willia,"  it  will  be  remembered,  ia  fonmed  bj  tl»e  two  poatericr 
eoaimunii'ating  arteriea,  whi^h  pafia,  one  on  each  aitle,  fr<»m  the  internal  carutida 
to  the  pnaterior  cerebrals  into  which  the  baailar  diridea,  and  hj  the  anterior 
oiMumittirating  arterj,  between  tlie  two  anterior  cerebraU  of  the  internal 
carotid.  The  uaual  arrangement  ia  aubject  to  ooeaaional  rariationa.  which  are 
important  becaiuie  thej  explain  aome  of  the  anomalooa  facta  of  diKeaae.  The 
Tertehrala  often  preaent  abnormalitiea  which  will  be  deivribed  further  on.  One 
poaterior  communicating  arterj  ia  aometimea  rerj  amall,  and  occaitionaUj 
one,  oauall/  the  right,  ia  abnormallj  large,  and  thrnusrh  auch  a  reaael  tl>e  poe« 
tenor  cerebral  mar  eiren  ariae  from  the  carotid,  a  minute  branch  from  the  baailar 
irpmtenting  the  uaual  origin  of  the  rea^el.  Duret  liaa  even  a4^«n  the  chief 
blood-aupplv  to  the  baailar  cotne  frtim  the  carotid  bj  a  lar^e  art«>rj  which 
entered  the  baailar  in  the  middle  of  ita  conrKe,  the  vertehrabi  and  the  htwer 
part  of  the  baailar  beinj;  very  amall.  Occaaionall  v  one  anterior  cerebral,  ahmat 
alwava  the  right  (Duret),  ia  very  amall  at  ita  origin,  and  the  anterior  commu- 
nicating artenr  ia  abnormally  lar<^e,  ao  that  the  rig^it  anterior  cerebml  virtnallj 
ariaefi  from  the  left.  It  ji  to  be  noted  further  that  there  are  unually  commnni- 
cattng  branchea  between  the  posterior  cerebrals  and  the  anterior  cerebellararlerii^ 
which,  w'th  the  poaterior  communicating  arterien,  constitute  an  important  con- 
nection between  the  canitid  and  the  ba^iUr  Mstems. 

The  iutem^  carotid,  on  each  side,  divides  iuto  the  anterior  and  middle  oere- 

for  the  imperfect  co>or«H nation  which  rcmaint,  and  if  tlie  eyes  are  covered  with  a 
bandit;*'  all  volaiitxry  movemt-ni  is  nt  oire  alMli«hed,  and  tlie  crea  iire  •>eeuis  to  paue 
into  a  state  o'^  stop  tr  (Borglicrini,  '  Xeurolog.  Ceiitr:ilbl.,'  18ul,  p.  6l9). 

*  Our  kiiovlrdge  of  the  di^tributiou  of  the  vessels  within  the  tiibstanoe  of  the 
brwiii  is  largely  doe  to  the  rt'searclii'S  of  Durvt,  *  Arch,  de  Pbysiolugie,  1873  and 
1874 ;  and  Ueuboer,  *  CcutmlbLitc  f .  m.  Wi»seiischV  1^72. 
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bral  irieries,  and  from  the^e,  and  the  posterior  cerebral,  the  blood-snppljof  each 
bemiophere  is  derived.  From  the  circle  of  Willis,  and  the  commencement  of 
the  three  cerebral  arterien,  ^mall  branches  arise  which  supply  the  central 
gan>cli*  of  the  hemisphere  and  the  adjacent  white  subittance,  while  the  three 
arteries  ramify  over  the  snrface  of  the  brain,  and  snpply  the  grey  cortex  and 
tlie  greater  part  of  the  white  substance  of  the  hemisphere.  Between  these  cen* 
tral  and  cortical  systems  there  are  no  anastomoses,  nor  do  the  central  branches 
eommnnicate  with  each  other.  The  anastomoses  between  the  several  cortical 
branches  seem  to  Tary  in  diffei-ent  persons.  In  many  the  commnnications  are 
too  slight  to  permit  of  the  establishment  of  a  collateral  circulation.  In  others 
they  appear  to  be  sufficient  to  maintain  nutrition.  Moreover,  similar  differences 
teem  to  exist  among  the  cortical  branches  in  the  same  individual,  and  even 
among  those  of  the  same  vessel ;  hence  the  effect  of  obstruction  of  these  vessele 
varies  much.* 

The  central  arteriea  may  be  divided  into  six  groups,  two  medial  and  four 
lateral,  two  on  each  side. 

The  anterior  medicd  group  consists  of  a  few  twigs,  inconstant,  which  are 
given  off  from  the  anterior  cerebrals  and  anterior  communicating  artery.  They 
supply  the  anterior  extremity  of  each  caudate  nucleus.  The  posterior  medial 
fronp  consists  of  twi^i^s  given  off  by  the  posterior  cerebral  arteries  near  their 
ori«;in  from  the  bssilar ;  these  twigs  pass  into  the  posterior  perforated  spot,  and 
supply  the  inner  parts  of  the  optic  thalaroi  and  the  walls  of  the  third  ventricle. 
The  supply  by  these  groups  is  insignificant  as  regards  extent,  but  important  in 
regard  to  position,  on  acconnt  of  its  proximity  to  the  ventricles,  into  which 
blood,  escaping  from  one  cf  these  vessels,  may  readily  pass. 

The  lateral  groups  supply  the  chief  part  of  the  central  ganglia.  The  antero^ 
lateral  gronp  arises  fi-om  the  middle  cerebral  near  its  origin  (in  the  first  inch  of 
its  course),  and  consinit  of  a  number  of  small  arteries  which,  coming  off  at  a 
right  angle,  pass  into  the  **  anterior  perforated  space,"  and  supply  the  caudate 
nucleus  (except  its  head),  the  lenticular  nucleus,  the  internal  capsule,  and  part 
of  the  optic  thalamus.  These  arteries  are  of  great  impoi*tance,  and  may  be 
divided  into  two  sets  (Fig  44) :  an  inU^mal  set,  the  vessels  of  which  pass 
directly  through  the  internal  segment  of  the  lenticular  nucleus  to  the  internal 
capsule ;  and  an  external^  consisting  of  vessels  that  coui-se  upwards  for  a  short 
distance  outside  the  lenticular  nucleus,  and  then  pass  into  its  third  segment,  and 
tlirough  this  to  the  internal  capsule.  The  vessels  extend  through  the  internal 
capsule,  the  anterior  to  the  caudate  nucleus  (except  its  head),  the  posterior  to 
tiie  optic  thalamus  (except  its  inner  and  hinJer  psrt).  Hence  the  anterior  have 
been  called  the  leniiculiuBlrviie,  and  the  posterior  the  leniieulo-optie  arteries. 
Tliese  vessels  are  prone  to  rupture,  and  one  of  the  former  gnmp,  which  runs  at 
the  outer  side  of  the  lenticular  nucleus  (Fig.  44),  from  its  size  and  tendency  to 
give  way,  has  been  called  by  Charcot  "the  artery  of  cerebral  hoBraorrhajre." 
Tlie  vessels  burnt  chiefly  outside  the  lenticular  nucleus,  and  the  hiemon*huge 
sepnniteH  the  nucleus  from  the  external  capsule. 

The  p"8tei'0  literal  gnmp  arises  from  the  posterior  cerebral,  after  it  has 
parsed  rtmnd  the  cms,  and  supplies  the  hinder  paii  of  the  optic  thalamus, 
liajiuorrhage  from  the  rupture  of  these  vessels  is  apt  to  invade  the  cms  on  the 

•  Tlio  conclnsions  of  Ilenhticr  and  Dnret  differ  regnrding  the  nnattomoses  of  the 
rorticMl  vtt4oU;  the  litter  could  not  tind  the  anastomoites  dAf^crilieil  Ity  the  lormiT. 
The  frtcts  of  pathtdogy  are  stroni;l>  in  favour  of  the  view  tlmt  ana-tomoses  between 
the  cortical  linuichen  occur  often,  but  not  invariably.  An  iujcciiou  often 
beyoud  the  liiuil  of  the  dlsiribution  of  ihe  artery  ii^ected* 


«M  nb  »*l  tiM  kindcf  pwt  of  tW   mtenwl   capnU  m  tW  atliOT.    Tte 
ptvtmar  Mtcbnl  ipna  bnacW  aW  l«  tba  eras  and  la  tW  «P>p<—  ^BMlii- 


PfO.  41'— 'IXat^niB  of  the  Moat-anppli  totharcn'nl  ranirl'i  br  ■)»  Imtirn'o- 
Mriata  UUrw.  Mc-nuJ  (Al  ui<l  i.it<T,ul  ( /).  Ill  V,  tbinl  TrBiH'lc) 
F  P,  |iilMn  of  Uw  ivnui ;  Uid.  C,  inuUI*  MnbrsJ  artery.     (After  Uunrt.) 

Of  tkaaapplj  to  iht  corU*  fmin  th«  ihfM  T««e1(,  that  from  tha  middia 
M  BiMt  citaiuire  anJ  ttie  moat  iiapurLuit,  auiliraciny  aa  it  duM 


s 


Fm*.  M  and  4fl.— Area  of  the 
(ainM«l  liy  llw  a.itorli.r  o'lvbr.! 
laiiulicataJ  by  tbe  doited  lliici, 

tha  santr«1   (motor)  ranTotntinn*. 
wtwy  ia  the  aanie.    Ejub  diride*  i 


Fhe  K^nml  p1nn  of  iTii<tn'biitinn  of  encli 
a  certaiD  braouhea,  and  tLme  tgnia  diviila 
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and  ntTDifjT;  frnm  th«  brnictimandthsnltiinittr  mmiRckti'm*  (In  th«pi&  mater) 
lwig»  aro  };i*>n  off  to  the  cerebral  lubnt-uice.  Tliene  are  of  two  kind*.  Innj;  and 
•hurt.  The  ihort  are  eotlical,  luppljinK  onlj  the  gtrj  cortex.  In  irlik-h  they 
forma  capillarj  network,  most  aUiindunt  in  the  middle  lajera  whii;h  contain  the 
large  nrrve-celli*.  The  long  are  medullary,  and,  pauin^  through  the  cortex, 
penetrate  the  whiteanbetanue  t<)  varioua depths.  Thedwtribiitionof  thelong^t 
rrache*  tlie  neighbuarhood  of  that  of  the  central  vef^eli,  but  the  two  do  not 
hiend.  and  at  the  onnGnea  of  the  two  areni  imall  cavitien  often  form  in  old  Rge. 
The  cortical,  moreorer,  do  not  commanii'nte  with  ench  other,  and  althou>;h  there 
U  a  pcantj  conimnnii'Htion  between  the  areai  Hupplied  bj  the  lar^r  trunk*, 
it  !■  often  ineuffiuient  to  eitahlish  a  eoliatei'al  c^iruulalion  if  one  i*  obetnicted. 
Hence  the  oUitenttion  of  branchee  asnallr  (thoufjh  not  inrariablj)  caueea 
•oflening  limited  to  the  area  Bupplied.  This  is  mcwt  eitenuive  on  the  surfaca, 
and  1e»enR  in  extent  towardx  the  centre  of  the  brain. 

The  anlerior  certbial  curree  rnnnd  the  corpus  calloeurn  and  unppliee  part  of 
the  orhitiil  lobule,  the  inner  surface  at  far  as  the  quadrate  hibule,  and  tlia 
frontal  lobe,  with  the  exception  of  the  inferior  and  uu-ending  frontal  con*ola- 
tiona.  Its  chief  bran che«  are  three,  and  tuppl;  tlie  fullowing  parte:— (1)  tha 
mpTa-orbital  lobule  (ai  far  aa  the  orbital  Hiikuii)  and  the  inner  uipect  of  the 
anterior  eitreuiilj  of  the  hemiephere;  (3i  the  anterior  half  of  the  inner  iDrfnua 
in  front  of  the  quadrate  lobule,  aliio  the  (int  andiecond  frontal,  and  the  hi|;heat 
part  of  the  HRcendinz  frontal  oonvolution;  {3)  the  quadrate  lobal«(pr«faneuR)i 

The  middU  eerebrat  dividex,  oppoaite  the  inlund  of  Reil,  into  four  brancln'^ 
narked  I,  U,  111.  IV,  in  Kit;.  47.     Tkeae  lie  in  the  nulvi  of  theiiuuta.and  Uien, 


Fia.  47. — ConiM  of  tlte  brandiee  of  the  middle  cerebral  aHery. 

pRininjr  on  to  the  aarfAca  oF  the  hemiaphere,  have  the  following;  distribntion 
(Vig^  47  and  48) : — (1)  to  the  third  (inferior)  frontal  convolution  :  (2)  to  the 
lower  two  thirda  of  the  axcendiii);  frontal  and  the  root  of  the  middle  frontal 
(31  to  the  whole  nii^ndinif  parietal,  lupetior  parietal  lobe,  and  ailjucent  part  of 
the  inferior  parietn!  lubule.  often  also  to  a  ainall  part  of  the  aacendinj;  frontal ; 
(4)  to  the  convolutiona  about  the  posterior  limb  of  the  fissure  of  Sjlrius,  vis. 
pjirt  of  the  in  ferior  parietal  lobiile  (-upra. marginal  and  an^lar  gyrue),  poeterior 
extremitj  of  the  Huperior  parietal  lobule,  and  the  hinder  part  of  the  first  two 
temporal  cnnvolutions.  From  this,  near  its  origin,  one  or  two  large  branches 
arise  (V)  which  supply  the  anterior  part  of  the  fiist  and  tbe  greater  part  of  the 


■Mond  tempnntl  eoiiToliitinni.    There  mn  \niiv\ini\  nriationii  In  tht  prcdW 
MM  ■ui'plud  hj  Om  bnuubtf,  and  alao  in  the  pwteiior  limit  of  tba  dittributwa 


Via.  48. — Arak  of  dUtribnUoD  of  tbe  hnnaliM  of  tbo  middt*  ecmlira]  Mtaij. 

of  th«  middle  cerebral.  Thii  i>  of  cnnnlileniMe  ImfvirtiinM,  ber«n«e  tha  pmto- 
rior  part  of  tlie  anttulHr  gjrui  often  eicapea  the  (oft«i)io[(uiUMJ  bj  oWtiiictioD 
of  the  middle  Mrebral. 

The pfmltrior  cerebral  »npp1iM  the  pvtiter  part  of  the  inforior  aapeet  of  tlw 
Imia,  awl  alw  the  oooipitnl  lobe,  inner  and  enter  aurfacei,  b;  tlirea  linuwhea, 

Fio.  40. 


cnrti'X  >ii[.i>l1^.1  hx  tha  I 
UriuritiivLielu-lo'y. 


irlilri'  Into  th***  kntnehn  after  winillnx  nver  the  erna,  and  ((tTlng 
'  toanJue  imt  jwig*  Iw  Hie  leKuitnluui  uf  tlie  tnm,  and'ta  tba  cot* 
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pora  qnadrigemina.  Its  branches  supply  (1)  the  lower  part  of  the  uncinate 
eonvolution  ;  (2)  the  inferior  part  of  the  temporal  lobe  ;  (3)  the  cuneus,  lingual 
convolution  (i.e.  the  posterior  part  of  the  uncinate  gyrus  beneath  the  calcarine 
fissure),  and  also  the  outer  surface  of  the  occipital  lobe. 

Thus  the  middle  cerebri  supplies  the  chief  part  of  the  motor  convolutions 
and  the  motor  central  structures,  as  well  as  the  cortical  auditory  centre,  and  the 
greater  part  of  the  angular  region.  The  posterior  cerebi-al  supplies  the  optic 
ganglia  (optic  thalamus  and  corpora  quadrigemina  and  geuiculata),  and  in  the 
cortex  the  visual  region  in  the  occipital  lobe. 

The  blood-supply  to  the  pons,  medulla  oblongata,  and  cerebellum  is  derived 
from  the  vertebi-als  and  basilar.  The  ari-angement  of  the  supply  to  the  medulla 
and  pons  is  very  important  on  account  of  the  centres  which  are  here  so  closely 
grouped  together. 

It  will  be  remembered  that  each  vertebral,  before  it  joins  its  fellow  to  form 
the  basilar,  gives  off  an  inferior  cerebellar  artery  and  an  anterior  spinal  artery. 
From  all  these  vessels  small  branches  enter  the  pons  and  medulla.  The  cere- 
bellum is  nourished,  not  only  by  the  inferior  cerebellar  from  the  vertebral,  and 
superior  cerebellar  fix)m  the  anterior  extremity  of  the  basilar,  but  also  by  a  large 
branch,  the  middle  cerebellar  artery,  which  comes  off  from  the  basilar  about  the 
middle  of  its  couree,  and  passes  outwards  over  the  pons  and  middle  cerebellar 
peduncle. 

The  arterioles  for  the  pons  and  medulla  consist  of  two  sets.  (1)  A  series  of 
medial  vessels  enter  near  the  middle  line  in  front,  and  pass  directly  back,  close 
to  the  raphe,  to  the  nerve-nuclei,  which  receive  from  these  arteries  the  chief 
part  of  their  blood-supply  ;  (2)  lateral  or  radicular  vessels  pass  to  the  nerve- 
roots,  and  on  each  root  an  artery  divides  into  a  descending  branch,  which  extends 
along  the  nerve,  and  an  ascending  branch,  which  enters  the  medulla  with  the 
nerve- fibres,  and  accompanies  them  as  far  as  their  nucleus,  giving  off  branches 
as  it  proceeds.  But  the  blood -supply  to  the  nucleus  derived  from  the  radicular 
branch  is  far  less  than  that  fi*om  the  median.  The  vertebml  supplies  the 
radicular  branches  to  all  the  bulbar  nerves,  except  a  branch  to  the  spinal  acces- 
sory nerves  which  comes  from  the  inferior  cerelwllar,  and  to  the  hypoglossal, 
from  the  anterior  spinal  arteiy.  The  branches  to  the  facial  and  auditory  nerves 
may  come  from  the  vertebral  or  basilar,  or  both.  All  the  other  i-adicular  bmnches 
are  derived  from  the  basilar,  but  the  middle  cerebellar  artery  sometimes  gives 
branches  to  the  auditory  and  fifth  nerves. 

The  median  bmnches  form  a  continuous  series,  but  are  divided  by  Duret  into 
four  sets,  termed,  from  their  position,  bulbar,  subpontine  (at  the  lower  edge  of 
the  pons),  medio-pontine  (along  the  pons),  and  s^ipra-pontine  (at  the  upper  edge 
of  the  pons).  The  lower  bulW  branches  come  from  the  anterior  spinal,  and 
sopply  the  nuclei  below  the  calamus  scriptorius — the  hypoglossal  and  accessory. 
The  subpontine,  from  the  basilar,  supply  the  pneumogastric,  glosso-pharyngeal, 
and  auditory  nuclei,  while  the  medio-pontine  and  supm-pontine  branches  supply 
the  nuclei  in  the  upper  half  of  the  floor  of  the  fourth  ventricle,  as  well  as  the 
sixth.    The  anastomoses  of  these  vessels  are  unimportant. 

It  is  necessary  to  remember  that  the  larger  trunks  about  the  medulla  present 
frequent  yariations,  which  entail  con-esponding  variations  in  the  origin  of  the 
Butiient  arteries.  The  left  vertebi-al  is  usually  larger  than  the  right,  and  the 
latter  may  be  very  small,  so  that  the  basilar  is  practically  a  continuation  of  the 
kfl  Tertebral  only.  There  is  usually  only  one  anterior  spinal  artery,  arising 
from  both  yertebials,  or  arising  from  the  left  only.  If  there  are  two,  they 
Mall  J  communicate,  but  the  left  occupies  the  medial  fuiTow  and  furnishes  the 
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Of  the  fibres  of  the  inferior  peduncle  many  course  to  the  neighbour- 
hood of  the  dentate  nucleus  ;  some  enter  this  unclens,  and  Hpiuirentlj 
connect  it  with  the  olivary  body.  Tbe  destination  of  those  that  pass 
by  the  dentate  nucleus  is  Tc^-y  uncertain.  Stilling  thinks  that  most 
go  to  the  coriex  of  the  hemisphero,  and  a  few  diroctly  to  the  superior 
pedunrle.  Another  and  very  important  series  of  fibres  of  tbe  interior 
peduncle  pass  to  tbe  middle  lobe.  Among  these  are  tbe  fibres  of  tbo 
direct  cerebellar  tract,  and  probably  fibres  trom  the  posterior  pynimids 
and  from  the  auditory  nerves  and  nuclei.*  Most  of  these  fibres  are 
believed  to  cross  tbe  middle  line,  and  end  in  the  grey  matter  of  tbe 
opposite  side  of  the  middle  lobe;  some  in  the  roof  nucleus,  others 
probably  in  tbe  grey  cortex  of  the  superior  vermiform  process.  The 
fibres  of  the  middle  peduncle  connect  the  grey  matter  of  the  pons  with 
the  cortex  of  the  cerebellar  hemispbere,  and  also,  it  is  said,  the  fillet 
with  tbe  middle  lobe.  Most  of  the  fibres  of  the  euperior  peduncle  go 
to  the  neigbbourhood  of  the  dentate  nucleus,  but  some  are  said  by 
Stilling  to  radiate  to  tbe  cortex  of  the  anterior  and  outer  part  of  the 
hemisphere,  otbers  to  pass  to  the  inferior  peduncle,  and  others  again 
to  the  middle  lobe.  Tbe  fibres  of  the  superior  peduncle  cross  the 
middle  line  beneath  the  corpora  quadrigemina,  and  pass  through  tbe 
opf»osite  red  nucleus,  but  one  group  is  said  to  ascend  to  the  optio 
thalamus  of  the  same  side  (Marchi). 

Tbe  precise  functions  subserved  by  the  cerebellum  have  been 
long  a  mystery.  There  is,  however,  abundant  evidence,  eiperimental 
and  pathological,  to  show  that  this  part  of  the  brain  is  in  some 
way  connected  with  the  co-ordination  of  movement,  and  especially 
with  those  muscular  actions  which  maintain  the  equilibrium  of  the 
body.  It  appears,  however,  that  this  function  is  confined  to  the 
middle  lobe.  As  Notlmagel  first  showed,  the  function  is  not  impaired 
by  disease  of  the  hemispheres  unless  such  disease  compresses  the 
middle  lobe.  We  do  not  know  to  what  extent  this  function  it 
subserved  by  the  roof  nucleus,  or  by  tbe  grey  matter  of  tbe  middle 
cortex.  We  may  reasonably  assume  that  the  fibres  which  go  to  the 
middle  lol>e  f lom  the  cord,  those  of  the  direct  cerebellar  tract  and 
(probably)  those  from  the  post -pyramidal  nuclei,  are  connected  with 
this  function,  since  we  have  seen  reason  (in  the  account  of  the  spinal 
•  cord)  to  believe  that  these  fibres  constitute  tbe  path  of  centripetal 
imf»ressions  from  the  muscles,  interruption  of  which  causes  inco- 
ordination. All  the  tracts  certainly  or  probably  connecting  the  spinal 
cord  with  the  cerebellum  in  man  conduct  upwards.  The  existence  of 
connet  tions  between  the  cerebellum  and  other  structures  is  no  proof 
of  downward  conduction  of  impulses  fr(»m  it. 

With  this  function,  and  with  the  relation  of  the  upbearing  paths 
from  the  muscles,  we  must  associate  tbe  fibres  which  pass  from  the 

*  In  tome  of  the  lower  animals  aome  of  the  fibres  of  the  direct  cerebellar  tract  are 
said  tt  ilegenemte  downwards  nfter  extirpHtion  of  the  cerebellum,  but  tbe  eiisteuc« 
of  such  fibres  ia  man  has  not  been  ascertained  (M archie '  lUv.  iper.  di  fr.,'  xvii). 
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••oditorj  nerves  or  nuclei  to  tbe  middle  lobe,  since  tbat  part  of  the 
auditorj  nerve  wbicb  comes  from  tbe  semicin-ular  canals  conducts 
impressions  determined  bjr  tbe  position  and  movement  of  tbe  btidj 
(acting  on  the  endoljinpli),  and  disturbance  of  tbese  fibres  deranges 
tbe  maintenance  of  equilibrium.  Tbe  only  effect  of  electrical  stimu- 
lation of  tbe  middle  lobe  obtained  bjr  Ferrier  was  a  movement  of  tbe 
ejes.  It  is  not  probable  tbat  tbere  are  centres  for  tbe  ocular  move- 
ments in  tbe  cerebellum,  but  a  connection  between  tbe  centres  for 
tbese  movements  and  tbe  middle  lobe  is  bigbly  proV>able,  since  tbe 
relation  of  seen  objects  to  tbe  body  is  estimated  unconsciously  from  tbe 
position  of  tbe  eyes,  and  tbus  tbe  degree  of  innervation  of  tbe  ocular 
muscles  must  influence  tbe  mecbanism  for  maintaining  equilibrium. 
It  is  to  be  noted  tbat  most  of  tbese  impressions,  e.  g.  from  tbe  muscles 
of  tbe  legs  and  from  tbe  semicircular  canals,  do  not  influence  con- 
sciousness directly,  and  so  cannot,  strictly  speaking,  be  called  *' sen- 
sory.'* It  m  ly  be  tbat  in  tbe  middle  lobe  of  the  cerebellum  we  have 
a  mechanism  by  wbich  tbe  various  centripetal  impulses  are  combined 
and  harmonised,  and  tbat  an  influence  is  thence  exerted  on  the  motor 
centres  in  tbe  cerebral  hemispberes,  from  which  tbe  museles  are  excited 
to  the  necessary  contraction.  Tbere  is  no  actual  evidence  tbat  the 
cerebellum  aids  co-ordination  by  direct  downward  influence  on  the 
spinal  cord.  On  tbe  contrary,  sucb  a  connection  is  opposed  to  what 
we  know  of  the  voluntary  motor  process.  Movements  are  arranged 
by  the  establishment  of  a  certain  relation  between  tbe  activity  of  tbe 
motor  cells  of  the  cerebral  cortex,  and  the  inBuences  which  determine 
this  relation  must  be  exerted  on  tbose  cells.  Besides  the  true  sensory 
impulses,  we  can  conceive  that  an  influence  proceeds  from  the  cere- 
bellum, arising  in  it  from  tbe  combined  effect  of  tbe  impressions  from 
the  muscles,  from  tbe  semicircular  canals,  and  from  the  centres  wbich 
determine  tbe  position  of  the  head  and  eyes  (possibly  tbe  superior 
olivary  body),  and  that  this  influence  induces  such  a  corresponding 
related  activity  of  tbe  motor  cells  of  the  cortex.  We  can  also  under- 
stand that  the  state  of  these  cells  tbus  induced  acts  upon  con- 
sciousness, and  thus  gives  rise  to  the  perceptions  of  posture  which 
are  not  true  sensations. 

The  function  of  tbe  hemispheres  of  the  cerebellum  is  still  mysterious. 
They  lessen  in  size  as  we  descend  the  scale  of  animals,  until  they 
disap;»ear  in  birds,  in  wbicb  the  whole  cerebellum  corre.<ponds  to  tbe 
middle  lobe  of  man.  Tbey  are  connected  chiefly  with  those  parts  of 
tbe  cortex  of  the  cerebrum  wbich  chieBy  subserve  psjcbical  pro- 
cesses. With  tbese  parts,  moreover,  tbe  cerebellar  hemispheres  have 
this  in  common,  tbat  simple  loss  of  substance  causes  no  definite  and 
recognisable  loss  of  any  function  of  tbe  brain.  The  loss  can  apparently 
be  compensated  by  other  parts.  Hence  it  seems  possible  tbat  the  old 
theory  may  be  correct  which  assumes  tbat  tbe  cerebellar  hemispheres 
are  in  some  way  connected  with  psychical  processes.* 

*  Extirpation  of  the  whole  eerebellam  in  an  animal  renders  it  dependent  on  vision 
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BL00D-TB88BL8  OF  THB   BbAIV. 

The  blood-snpply  to  the  brain  is  a  suhjpct  of  ^eat  importance,  becann^  many 
dineaiiefi  are  due  to  the  ruptnre  or  obetruction  of  vemeln,  and  the  diMtribution  of 
the  ▼etmelff  (eft(>e<'ia1ljr  that  of  the  arteriea)  explains  the  incidence  of  a  large 
number  of  cerebral  lenionii. 

DifTBiBUTiON  or  THB  Crbkbbal  Abtbbtbs.* — The  blood.nnpplj  to  the  brain 
oonieii  from  the  carotid  and  vertebral  arteries.  The  mode  of  origin  of -the  two 
carotids  presents  an  important  difference,  which  exphiins  why  embolism  is  more 
frequent  on  the  left  side  tlian  on  the  ri^ht.  The  left  cai-otid  arises  directly  from 
the  highest  pait  of  the  arch  of  the  aorta,  and  its  course  is  thus  almoi^t  a  direct 
oontinuation  of  the  direction  of  the  current  of  blood  in  the  aoita,  wheivas  the 
right  carotid  comes  from  the  innominate,  which  arixes  from  the  aorta  at  an  an^le 
with  the  course  of  the  aortic  blood.  Hence  clots,  washed  from  the  oardiine 
valree,  pass  into  the  left  carotid  more  readily  than  into  the  right. 

There  is  a  similar  difference  in  the  mode  of  on^in  of  the  two  vertebrals.  The 
left,  usually  the  larger,  ari^e'*  from  the  left  subclavian  in  the  ascending  part  of 
its  course,  while  the  right  subclavian  gives  origin  to  its  veilebral  when  horizontaL 
Hence  a  plug  can  enter  the  left  vertebi*al  more  readily  than  the  right,  bm*aofla 
the  direction  of  this  vessel  is  that  of  the  blood-current,  and  this  is  probably 
also  the  reason  why  the  left  vertebral  is  usually  larger  than  the  right.  Uut  thia 
doea  not  determine  any  difference  in  the  frequency  of  embolic  obxtruction  in  th« 
two  posterior  cerebral  arteriea,  because*  to  reaoh  these,  the  plug  has  to  pa« 
through  the  common  basilar. 

The  ''circle  of  Willis,"  it  will  be  remembered,  is  formed  by  the  two  posterior 
oomrounii'ating  arteries,  which  pass,  one  on  each  siile,  from  the  internal  carotids 
to  the  posterior  cerabrals  into  which  the  basilar  divides,  and  by  the  anterior 
oommunieating  artery,  between  the  two  anterior  cerebrals  of  the  internal 
carotid.  The  usual  arrangement  is  subject  to  occasional  variations,  which  are 
impoHant  because  they  explain  some  of  the  anomalous  facts  of  disease.  The 
vertebrals  often  present  abnormalities  which  will  be  described  further  on.  One 
posterior  communicating  aiiery  is  sometimes  very  small,  and  occasionally 
one»  usually  the  right,  is  abnormally  large,  and  throus^h  such  a  vessel  the  pos- 
terior cerebral  may  even  arise  from  the  carotid,  a  minute  branch  from  the  basilar 
representing  the  usual  origin  of  the  ves^tel.  Duret  has  even  seen  the  chief 
blood-supply  to  the  basilar  come  from  the  carotid  by  a  larji^e  artery  which 
entered  the  basilar  in  the  middle  of  its  cour>«e,  the  veiiehrals  and  the  lower 
part  of  the  basilar  being  very  small.  Ot*.casionally  one  anterior  cerebral,  almost 
always  the  right  (Duret),  is  very  small  at  its  origin,  and  the  anterior  comum* 
nicating  artery  is  abnormally  large,  so  that  the  riglit  anterior  cei-ehnil  viilually 
arise.«  fi*om  the  left.  It  :s  to  be  noted  further  th>\t  there  nre  Ui«ually  communi- 
cating branches  between  the  posterior  cerebrals  and  the  anterior  cerebellar  arteries, 
which,  with  the  posterior  communicating  arteries,  constitute  an  iw|>urtant  con- 
nection between  the  carotid  and  the  basilar  systems. 

The  internal  carotid,  on  each  side,  divides  into  the  anterior  and  middle  cere- 

for  the  imperrect  co-onlinstion  which  remains,  and  if  the  eyes  are  corered  with  a 
btiu^bi^c  mU  voluiitMry  movemi-ni  is  at  oii>  e  ahoUnlictl,  anil  tlie  crea  ure  ^^euis  to  paus 
into  a  state  of  stupor  (Borghcriui,  '  Neurolog.  Centralbl.,'  181)1,  p.  649). 

*  Our  kuowleilge  of  the  diHribution  of  the  vessels  within  the  sulwtsnoe  of  the 
brxiii  is  lanrcly  due  to  the  n-searches  of  Durvt,  *  Arch,  de  Pbysiulugie»  1873  and 
1874;  aud  Ueubuer,  'Central blutt  f.  m.  \Vi»seiiSch.,*  l»7i. 
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hn^  arteriM,  and  from  the^  and  the  ponterior  cerebral,  the  blood-sappi j  of  each 
hemiitphere  is  derived.  From  the  circle  of  Willis,  and  the  commencement  of 
the  three  cerebml  arteries,  small  branches  arise  which  supply  the  central 
gan>(lia  of  the  hemisphere  and  tha  adjacent  white  sabittance,  while  the  three 
arteriee  ramifj  over  the  surface  of  the  brain,  and  supply  the  grey  cortex  and 
the  greater  part  of  the  white  substance  of  the  hemisphere.  Between  these  cen- 
tral and  cortical  systems  there  are  no  anastomoses,  nor  do  the  central  branchea 
eommnnicate  with  each  other.  The  anastomoses  between  the  several  cortical 
branches  seem  to  vary  in  different  persons.  In  many  the  communications  are 
too  8li«^ht  to  permit  of  the  establishment  of  a  collateral  circulation.  In  others 
they  appear  to  be  sufficient  to  maintain  nutrition.  Moreover,  similar  differences 
•eem  to  exist  among  the  cortical  branches  in  the  same  individual,  and  even 
among  those  of  the  same  vessel ;  hence  the  effect  of  obstruction  of  these  Tesaela 
Taries  much.* 

The  central  arUrieM  may  be  divided  into  fix  groups,  two  medial  and  four 
lateral,  two  on  each  side. 

The  anferior  medial  group  consists  of  a  few  twigs,  inconstant,  which  ai« 
given  off  from  the  anterior  cerebrals  and  anterior  communicating  artery.  They 
supply  the  anterior  extremity  of  each  candate  nucleus.  The  poiierior  medial 
fro*ip  consists  of  twi^  given  off  by  the  posterior  cerebral  arteries  near  their 
Crispin  from  the  basilar;  these  twigs  pass  into  the  posterior  perforated  spot,  and 
supply  the  inner  pads  of  the  optic  thalami  and  the  walls  of  the  third  ventriclau 
The  supply  by  these  groups  is  insignificant  as  regards  extent,  but  important  in 
regard  to  position,  on  acconnt  of  its  proximity  to  the  ventricles,  into  which 
blofid,  escaping  from  one  cf  these  vessels,  may  readily  pass. 

The  lateral  groups  supply  the  chief  part  of  the  central  ganglia.  The  antero^ 
hUeral  gronp  arises  from  the  middle  cerebral  near  its  origin  (in  the  first  inch  of 
its  course),  and  consixt^  of  a  number  of  small  arteries  which,  coming  off  at  a 
light  angle,  pass  into  the  '*  anteri«tr  perforated  space,"  and  supply  the  caudate 
nucleus  (except  its  head),  the  lenticular  nuclens,  the  internal  capeule,  and  part 
of  tlie  optic  thalamus.  These  arteries  are  of  great  importance,  and  may  be 
divided  into  two  sets  (Fig  44):  an  internal  set,  the  vessels  of  which  pass 
directly  through  the  internal  segment  of  the  lenticular  nucleus  to  the  internal 
ea|)Bule ;  and  an  external,  consisting  of  vessels  that  course  upwards  for  a  short 
distance  outside  the  lenticular  nucleus,  and  then  pass  into  its  third  segment, and 
tlirough  this  to  the  internal  capsule.  The  vessels  extend  through  the  internal 
capsule,  the  anterior  to  the  caudate  nucleus  (except  its  head),  the  posterior  to 
the  optic  thalamus  (except  its  inner  and  hinder  paii).  Hence  the  anterior  have 
be«*n  called  the  lenticultuetrviie,  and  the  posterior  the  lenlieulo-opiie  arteries. 
Tliese  vessels  are  prone  to  rupture,  and  one  of  the  former  gnmp,  which  runs  at 
the  outer  side  of  the  lentit-uhir  nucleus  (Fig.  44),  from  its  size  and  tendency  to 
give  way,  has  been  willed  by  Charcot  "the  artery  of  cerebral  luBmorrhage." 
The  ve^'sels  burst  chiefly  outride  the  lenticular  nucleus,  and  the  hsemorrhaga 
sepanites  the  nncleus  from  the  external  capsule. 

The  p'^stei'O  literal  grrnip  arises  from  the  posterior  cerebral,  after  it  has 
pa«tsed  n»und  the  cms,  and  supplies  the  hinder  paii  of  the  optic  thalamus, 
lijttiuorrhage  from  the  rupture  of  these  vessels  is  apt  to  invade  the  cms  on  the 

•  Tlio  conclusions  of  Ileuhncr  and  Dnret  differ  regnrding  the  nnns'omoses  of  the 
corticnl  vis^fU;  the  litter  could  not  find  the  auastomoneii  dnxcrilied  l>y  the  lonnt'r. 
The  facts  of  patlu dogy  are  8tn»nirlv  in  favour  of  the  view  tlmt  ana-tomoses  between 
the  cortical  hrauchen  occur  often,  but  not  invariably.  An  iujcciiou  often 
beyoud  the  Uuiit  of  the  dl^uribution  of  ihe  artery  iigocted. 


«M  Did*  ftnd  the  hinder  ptui  of  the   internal   cspmile  on  the  tittier.    Th« 
poptvrior  eenbrml  glrrm  branohei  alio  to  the  era*  Mid  to  the  corpora  qnadri- 


Fto.  41.^I)ia|pwn  nf  tlie  Uool-siipplr  I 

■trikte  arterw*,  <it<Tual  (A'|  ami  inti-riuil   (/). 

P  r,  idllan  of  ibe  ruruU  i  Mut.  C,  UiiiUla  (wrebrml  iirtery.     (Aftw  UunU} 

Of  the  npplj  to  the  enrUa  fmm  the  thm  Te<aieli,  that  fmrn  the  middle 
eenbral  ia  tlw  moat  eiteiuira  aoJ  the  mott  iiupurbuit,  aiultrauiajf  aa  il  duM 


Fin*.  4S  and  4<t. — Area  of  the  rortei  on  th«  onter  end  mnlial  anpM^ 
mivilieilliyilieaiitifriornTvbnil  artery.   Thaiupplyof  tlia  miTiiral  bnuiL-liaa 

U  iiidivate.l  by  lUe  ilotUxl  liuo*. 

the  oential    (motor)  ponvolntiona.     The  (t^nersl  pinn  of  dintribntion  of  eoch 
artery  U  the  lame.     G^ch  diridei  into  certain  biaoL-hei,  and  tlinte  again  diviile 
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anil  nmifj;  from  the  branchnftnd  thanlt!m>t«mniilic&ti<in*  (in  the  pi*  mater) 
twigs  are  );>*en  off  to  the  cerebral  lubntince.  TliMaare  of  two  kiniJi>.  l(in>;aiMl 
ahort.  The  short  are  coi-lieal,  luppljinj;  only  tlie  (^rej  cortex,  in  wliiuh  thtj 
forma  capillary  network,  moMt  aliunditnt  in  the  middle  layers  irliiL-h  contain  the 
lar^  nerve-cell".  The  long  are  medtdlary,  and,  pimlng  thrnugh  the  cort«i> 
penetrate  the  white  Biibntance  tu  varloui  depths.  Theclidlribiitionof  the  longest 
reacheit  the  neighhuurhood  of  thut  of  the  central  ressel",  but  the  two  do  not 
hiend.  and  at  the  cnnlines  of  the  two  areHS  small  cavities  often  form  in  old  age. 
Tlie  cortical,  moreover,  do  not  communirate  with  ench  other,  and  altl)Oii};h  there 
u  a  iwanty  com  muni  i-Ht  ion  between  the  areas  nupplled  bj  the  lar^r  trunka, 
it  ii  often  inauffioient  to  establish  a  oollatei-al  vin^uUtion  if  one  is  obntna'ted. 
llrnca  the  obliteration  nf  branches  umially  (thonj'h  not  invariably)  caasea 
•oftening  iimiled  to  the  area  mipplied.  ThU  Is  mwt  eileovive  on  the  aurfac^ 
and  lessens  in  extent  towards  tha  centre  of  tlie  brain. 

Ths  a*lerior  eereb<al  curves  rnnnd  the  corpus  callcMnm  and  unpplies  part  of 
the  orliltiil  lobule,  the  inner  surfaea  w  far  aa  the  quadrate  h>bule,  and  the 
fmntal  lobe,  with  the  eiceptlon  of  the  inferior  and  an-ending  frontal  convoln- 
tiona.  Its  chief  brmncheii  are  three,  and  stijiply  the  fnllowing  parts:— (1)  tha 
anprn-orbital  lobule  (at  fur  as  Ihe  orbital  biiIluh)  and  the  inner  aspect  of  th« 
anterior  eitreinity  of  the  hemisphere;  (2j  the  anterior  half  of  the  Inner  aarf not 
in  front  of  the  qnadnile  lobule,  also  the  Brut  and  second  frontal,  and  ths  hlgheat 
part  of  the  ascend  ins  frontal  oonvolution ;  (3)  the  quadrate  lobule  (|im'nneus). 

The  Middle  cerebral  divldex,  opposite  the  island  of  Kelt,  into  four  branehi-a, 
narked  1, 11,  III,  I V,  in  li'ig.  47.     Tbeae  lie  in  the  aulci  of  tha  iiuula,  and  then. 


of  the  braacbas  of  the  middle  cerebral  artery. 


pnsninj^  on  to  the  snrfara  of  the  hemisphere,  have  the  following  distribntion 
(Fij.'n.  47  and  48) :— {1)  to  the  thini  (inferior)  frontal  convolution  ;  (2)  to  tha 
lower  two  thirds  of  the  amrendiiig  frontal  and  the  rnnt  of  the  middle  frontal 
(3|  to  the  whnle  nsi'ending  parietal,  supvilor  parietal  lobe,  and  ailjarent  part  of 
the  inferior  parietal  lobule,  often  aUo  to  a  small  part  of  the  ascending  frontal  | 
(41  to  the  convnlulinn:!  about  the  posterior  limb  of  the  fisanre  of  Sylvius,  vim. 
psrt  of  the  inferior  parietal  Uibnie  ('U)n-a- marginal  and  angular  gyrus),  posterior 
extremity  of  the  superior  parietal  lobule,  and  the  hinder  part  of  the  finit  two 
temporal  convolutions.  From  thia,  near  its  origin,  one  or  two  large  branchea 
•riaa  (V)  wbivb  supply  the  anterior  part  of  the  Gnt  and  the  greater  part  of  tha 


ticonil  tampon]  eonTolntToniL    There  an  Indiridnal  Tmrlattono  In  tha  {itmIm 
am  Miitpliad  bj  tha  bnaahM,  and  alio  in  the  pottarior  limit  of  tba  dittribntion 


Fni.  48. — Ana  of  dlitiibntloB  of  tba  bnnaija*  of  tba  mlddla  eanbral  artaiy. 

of  tha  Biiddla  (lerabrel.  Thii  is  of  onnaMarabla  ImpnrtKnM,  boranna  tha  pn4a- 
riar  part  of  tha  inKular  gyru  of  tan  eacapa*  tbaaoftaiiiii|[aiuaiid  bj  oUtivction 
of  tba  tntddia  aarebral. 

Tha  pnaferior  ttnbral  npplln  tha  gnutar  part  of  tba  infarior  aapaet  of  tb* 
braiot  and  alio  tha  oceipital  loba,  innar  and  ontar  aurfaeaa,  )y  thtva  Umnebai. 


The  TMwal  divldca  Into  ttiwa  Vanehaa  aftar  irfndinff  orar  Iha  enw.  and  irfvtiig 
off  iu  oanlnl  bnoAn  lad  t«l^  to  tha  Ufmniamid  tiit  ana,  ud'to  tha  am. 
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pora  qnadri^mina.  Its  branches  supply  (1)  the  lower  part  of  the  uncinate 
convolution  ;  (2)  the  inferior  pai-t  of  the  temporal  lobe  ;  (3)  the  cuneus,  lingual 
convolution  (t.  e.  the  posterior  part  of  the  uncinate  gyrus  beneath  the  calcarine 
fissure),  and  also  the  outer  surface  of  the  occipital  lobe. 

Thus  the  middle  cerebral  supplies  the  chief  part  of  the  motor  convolutions 
and  the  motor  central  structures,  as  well  as  the  cortical  auditory  centre,  and  the 
gi-eater  part  of  the  angular  region.  The  posterior  cerebi-al  supplies  the  optic 
ganglia  (optic  thalamus  and  corpora  quadrigemina  and  geniculata),  and  in  the 
cortex  the  visual  region  in  the  occipital  lobe. 

The  blood-supply  to  the  pons,  medulla  oblongata,  and  cerebellum  is  derived 
from  the  vertebrals  and  basilar.  The  arrangement  of  the  supply  to  the  medulla 
and  pons  is  very  important  on  account  of  the  centres  which  are  here  so  closely 
grouped  together. 

It  will  be  remembered  that  each  vertebral,  before  it  joins  its  fellow  to  form 
the  basilar,  gives  off  an  inferior  cerebellar  artery  and  an  anterior  spinal  artery. 
From  all  these  veasels  small  bmnches  enter  the  pons  and  medulla.  The  cere- 
bellum is  nourished,  not  only  by  the  inferior  cerebellar  from  the  vertebral,  and 
superior  cerebellar  from  the  anterior  extremity  of  the  basilar,  but  also  by  a  large 
branch,  the  middle  cerebellar  artery,  wliich  comes  off  from  the  basilar  about  the 
middle  of  its  courae,  and  passes  outwards  over  the  pons  and  middle  cerebellar 
peduncle. 

The  arterioles  for  the  pons  and  medulla  consist  of  two  sets,  (1)  A  senes  of 
medial  vessels  enter  near  the  middle  line  in  front,  and  paa*  directly  back,  close 
to  the  raphe,  to  the  nerve-nuclei,  which  receive  from  these  arteries  the  chief 
part  of  their  blood-supply  ;  (2)  lateral  or  radicular  vessels  pass  to  the  nerve- 
roots,  and  on  each  root  an  artery  divides  into  a  descending  branch,  which  extends 
along  the  nerve,  and  an  ascending  branch,  which  entere  the  medulla  with  the 
nerve-fibres,  and  accompanies  them  as  far  as  their  nucleus,  giving  off  branches 
as  it  proceeds.  But  the  blood-supply  to  the  nucleus  derived  from  the  radicular 
branch  is  far  less  than  that  from  the  median.  The  vertebral  supplies  the 
radicular  branches  to  all  the  bulbar  nerves,  except  a  branch  to  the  spinal  acces- 
sory nerves  which  comes  from  the  inferior  cerelwllar,  and  to  the  hypoglossal, 
from  the  anterior  spinal  artery.  Tlie  branches  to  the  facial  and  auditory  nerves 
may  come  from  the  vertebral  or  basilar,  or  both.  All  the  other  radicular  branches 
are  derived  from  the  basilar,  but  the  middle  cerebellar  artery  sometimes  gives 
branches  to  the  auditory  and  fifth  nerves. 

The  median  branches  form  a  continuous  series,  but  are  divided  by  Duret  into 
four  sets,  termed,  from  their  position,  bulbar,  snbpontine  (at  the  lower  edge  of 
the  pons),  medio-pantine  {aXong  the  pons),  and  s^ipra-pontine  (at  the  upper  edge 
of  the  pons).  The  lower  bulbar  branches  come  from  the  anterior  spinal,  and 
supply  the  nuclei  below  the  calamus  scriptorius — the  hypoglossal  and  accessory. 
The  subpontine,  from  the  basilar,  supply  the  pneumogastric,  glosso-pharyngeal, 
and  auditory  nuclei,  while  the  medio-pontine  and  supra-pontine  branches  supply 
the  nuclei  in  the  upper  half  of  the  floor  of  the  fourth  ventricle,  as  well  as  the 
sixth.     The  anastomoses  of  these  vessels  are  unimportant. 

It  is  necessary  to  remember  that  the  larger  trunks  about  the  medulla  present 
frequent  yariations,  which  entail  con-esponding  variations  in  the  origin  of  the 
nutrient  arteries.  The  left  vertebral  is  usually  larger  than  the  right,  and  the 
latter  may  be  very  small,  so  that  the  basilar  is  practically  a  continuation  of  the 
left  yertebnil  only.  There  is  usually  only  one  anterior  spinal  artery,  arising 
from  both  vertebrals,  or  arising  from  the  left  only.  If  there  are  two,  they 
vmiaIIj  oommnnicate,  but  the  left  occupies  the  medial  furrow  and  furnishes  the 
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me^isn  nutrient  irterim.  Thene  TuriHtion*  explain  whj  obxtniHion  of  on« 
Tprtebnil  lometimes  nJfecta  the  nuclei  on  one  aideiioiuetiiueeoi)  botb,  aod  tome- 
timei  on  neither. 

Branclie*  to  the  oHvarr  body  uni  anterior  pyramiiiii  come  from  th«  rertebnl 
or  Ulterior  »pin:il ;  tbtwptotlie  restifunn  boJjai'itie  from  the  inferior  cerebetlsr, 
■nd  this  aim)  fiUe*  oS  the  pcxtcnor  spinal  aileriai,  from  wbirh  braochei iia>-ii  to 
tba  posterior  p.vramids  and  to  the  npper  part  of  the  central  canal,  ohieflf  at  tbe 
lerel  of  the  deiMisnation  of  the  pTrnwidt. 

The  chief  eercbi  liar  arttrict  are  (1)  the  porterinr  from  the  Tertehral  (Home* 
times  from  the  loxibr),  nhich  winds  round  the  Tiiediillahetnsen  the  hjpogloMal 
and  pneumogivtric  nerves,  ami,  nfler  giving;  origin  In  the  posterior  spinal  and 
branches  to  the  cbovuid  plexux  of  the  fourth  ventricle,  supplies  the  inferior 
v«rmiform  procww  and  the  i>oi't('rior  region  of  the  heniiniihero ;  (2)  the  m^ian 
(Dnretl,  which  leaves  the  hneilar  at  th^  middle  of  the  ponx  and  piwes  outirardi 
over  the  middle  peiluncle  of  the  cerebellum  to  ramify  on  the  nnder  snrface ;  (S) 
the  superior  cerebellar,  ari«in;;  from  the  ba^tiUr  clnse  to  its  bifurcation,  cnrve* 
round  the  ponn,  and  siip]>1ii-s  the  anterior  and  uppr  p^irt*  nf  the  licinisphere. 
These  cerebellar  arteries  com ninnicate  with  each  other,  and  the  superior  is  often 
ooonected  by  one  or  more  tvrijpi  with  the  posterior  cerebral. 

Tbsous  CisrrLATios. — The  veins  of  thsconvrxity  of  the  hemiupbere,  and  of 
its  inner  surf wc.  ascend  and  o]>en  in  a  fnrwanl  direction  intothcsiiperlar  longitu- 
dinal sinus.  One  nf  the  vein*  of  the  conveiitv  courses  at  Brst  along  the  firsure 
of  Sylvius,  and  aflemanls  ascpiidn  acrons  ■  be  hemisphere :  it  has  been  termed  the 
"Sylvian  vein  "  by  Duret.  The  couneof  the  surfai-e  veins  is  important becaaie 
it  helps  to  explain  the  frequency  with  which  clots  form  within  them.  Elsewhere 
the  blood  from  ascending  arteries  paHses  into  descending  veinn,  so  that  thefeebla 
pressure  through  tbe  cai'lllaries  is  supplemented  by  the  influence  of  gravitation. 
Elsewhere  ascending  veins  convey  blood  that  has  been  brought  by  deecendinf; 
arteries,  and  the  runous  pressure  in  aided  by  the  "  hydiivtatic  pressure,"  which 
tends  to  make  the  blood  rise  in  the  veins  to  the  level  of  tbe  heart  But  on  tho 
kmin,  blood  from  an-ending  arteries  passes  into  ascending  veins.  Tlie  openings 
of  these  veinu  into  the  longitudinal  sinus  being  directed  forwards,  the  entering 
blood  is  oppoHed  in  direction  to  the  current  in  the  sinus,  and  tlie  effe<*t  must  be 
to  reliird  the  flow  in  both  veinii  and  ainni.  Moreover,  in  the  ei-ect  posture,  the 
anterior  part  of  tbe  longitudinal  siniiii  has  also  an  ascending  coune,  while  tbe 
traheciilo)  tli.1t  occupy  the  lumen  of  the  sinus  mii>t  offer  some  hindrance  to  tbe 
movement  of  the  hlo^l.  Thc^e  circumstanct-s  help  us  to  understand  the  readi- 
ness with  whicb  chits  form  in  the  cortical  veins  and  longitudinal  sinus,  when 
other  cin-uinst;inccs  favour  the  eoaguhilion  of  the  blood.  Indeed,  the  uiarvel  is 
that  throuihoKix  is  not  wore  conimou  than  it  is. 

The  veins  of  the  inferior  siii-facc  of  the  bmin  enter — the  anterior  tbe  cavem- 
ons  sinus,  the  middle  the  petrosal  sinuses,  the  posleriorthe  lateral  sinus.  Tbe 
veins  of  Galen,  from  the  ventricles,  re<-eiv«  not  only  the  hhmd  from  the  ventri- 
cular vr;ills  iitkI  clioniid  plexuses,  but  also  from  the  corpus  cnllosum.  The  veins 
ot  the  up]ier  siivfai-e  of  tho  rerehelhiin  open  into  the  veins  of  Galen  or  the 
stnii'^ht  »iniM  in  irhich  tbe  veins  of  Galen  end.  Those  of  the  inferior  surface 
open — the  posterior  into  the  hitei-al  si  tin  s.  and  tho  nnteiior  into  the  occipital 
sinuses.  The  individual  veins  have  not.  as  a  rule,  free  couimiinimtions  with 
those  adjai'cnt,  although  diffei'enccs  exist  in  this  respect.  Dut  the  system  of 
the  ciin'.exily  ihii|iciii>rhiiigitudiii»l  Kiuiis)  hiis  Ihi-ce  impiut ant  communications. 
A  large  vein  always  passes  from  the  Sylvian  vein  to  the  aujierior  petrosal  sintu 
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(Trolard),  and  another,  at  the  base,  connects  the  commencement  of  the  Sylvian 
vein  with  the  basilar  vein,  and  thus  with  the  straight  sinus.  The  vein  of  the 
corpus  callosum  (going  to  the  veins  of  Galen)  often  communicates  freely  with 
the  veins  on  the  inner  surface  of  the  hemisphere,  which  go  to  the  superior 
longitudinal  sinus.  The  communication  between  the  various  sinuses,  with 
the  exception  of  the  superior  longitudinal,  are  free.  Thus  the  two  cavernous 
sinuses  are  connected  by  the  circular  sinus  around  the  pituitary  body,  and  each 
cavernous  sinus  has  a  double  communication  (by  the  two  petrosal  sinuses)  with 
the  lateral  sinus  and  jugular  vein,  while  the  two  inferior  petrosal  sinuses  are 
connected  by  the  "  transverse  sinus  "  across  the  basilar  process  of  the  occipital 
bone.  The  cavernous  sinus  receives  the  ophthalmic  rein,  the  superior  petrosal 
sinus  receives  veins  from  the  internal  ear,  and  into  the  lateral  sinus  some  mas- 
toid veins  open.  The  occipital  sinus  receives  the  spinal  veins,  and  many  sinuses 
receive  veins  from  the  diploe  of  the  skull. 

There  exist  certain  communications  between  the  cerebral  sinuses  and  veins 
outside  the  skull.  The  following  are  the  chief.  Veins  from  the  nose  enter  the 
anterior  extremity  of  the  superior  longitudinal  sinus.  The  ophthalmic  vein 
(cavernous  sinus)  communicates  freely  with  the  inL'iai  vein.  By  the  veins  of 
the  mastoid  cells  the  occipital  vein  communicates  with  the  lateral  sinus.  More- 
over, small  "emissary"  veins  pass  through  minute  foramina  in  the  cranium  and 
connect  certain  sinuses  witli  external  veins.  The  most  important  of  these  are 
between  the  superior  longitudinal  sinus  and  the  veins  of  the  scalp,  between  the 
cavernous  sinus  and  the  pterygoid  plexus  of  the  internal  maxillary  vein,  between 
the  inferior  petrosal  sinus  and  the  deep  veins  of  the  neck.  A  further  communi- 
cation, very  variable  in  degree,  is  established  by  the  veins  of  the  diploe.  Lastly, 
the  spinal  system,  which  has  free  external  communication,  is  connected  by  six 
veins  with  the  sinus  system  of  the  brain.  The  cerebral  veins  and  sinuses  have 
no  valves.  These  facts  are  important  in  regard  to  the  external  signs  of  throm 
bosis  in  the  sinuses  within  the  skulL 


Secondary  Degeneration  in  the  Brain. 

We  hare  already  seen  that  sorae  tracts  of  fibres  in  the  brain 
undergo  degenei'ation  after  a  lesion  in  their  course  or  in  the  grey 
matter  from  which  they  spring.  In  the  latter  case  the  whole  length 
of  the  fibre  degenerates,  in  the  former  only  that  portion  which  lies 
OD  the  distal  side  of  the  lesion,  i.  e.  on  the  side  farthest  from  the 
nerve  cell  which  gives  oiigin  to  the  fibre.  This  secondary  degene- 
ration proceeds  until  the  fibres  are  again  interrupted  by  grey  matter, 
and  there  it  ceases.  The  nature  of  secondary  degenoration  was  con- 
sidered in  vol.  i,  where  we  saw  that  the  axis-cvlinder  of  each  nerve- 
fibre  must  be  regarded  as  the  prolonged  process  of  a  nerve-cell, 
depending  on  that  nerve-cell  for  its  nutritional  integrity,  and  that  the 
n.*rve-fil)re  therefore  undergoes  degeneration  when  the  cell  is  destroyed 
or  the  fibre  is  cut  off  from  the  cell.  As  a  general  rule  the  direction 
in  which  a  fibre  degenerates  is  that  in  which  it  conducts;  that  is,  the 
coll  on  which  the  nutrition  of  the  fibre  dei)ends,  the  cell  of  which  it 
is  the  prolonged  ]»ro(rss,  is  the  cell  from  which  the  nerve  impulses 
originate  that  travcibe  the  fibre,  or,  in  other  words,  it  is  this  cell  only 
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which  excik»8  the  functtional  activity  of  the  fibre.  But  this  rule  (»f 
the  identity  of  the  direction  of  conduction  and  degeneration  does  not 
seem  to  be  true  of  all  nerve-fibres.  As  far  as  is  yet  known,  it  is  true 
of  all  motor  fibres,  but  there  is  a  conspicuous  exception  to  it  in  the 
case  of  the  fibres  of  the  peripheral  sensory  nerves.  These  conduat 
centripetally,  but  degenerate  centrifugally  from  the  ganglion  on  the 
posterior  root.  Above  the  ganglion  they  conform  to  the  general  law. 
In  the  central  nervous  system  we  may  take  the  direction  of  degeneration 
as  presumptive  but  not  as  absolute  proof  of  the  direction  of  conduction. 
It  is  doubtful  whether  all  nerve-fibres  undergo  secondary  degeneration. 
The  fibres  of  the  (lorpus  callosum  apparently  do  not.  Possibly  some 
fibres  pass  between  two  nerve-cells,  and  are  so  related  to  both  (con- 
necting, for  instance,  undivided  processes)  that  either  cell  is  able  to 
maintain  the  nutrition  of  tlie  fibre. 

The  most  important  and  extensive  secondary  deponeration  is  that 
of  the  fibres  of  the  pyramidal  tracts,  proceeding  from  the  central 
convolutions.  The  course  of  these  fibres  has  been  already  fully 
described  (p.  28).  The  lesion  causing  their  degeneration  may  be  in 
the  cortex,  or  anywhere  in  the  course  of  the  fibres.  If  it  is  above  the 
crus,  the  degeneration  appears  at  the  under  surface  of  the  cms,  in  its 
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Fia.  51. — liOHioii  of  tlie  upper  part  of  the  central  convolutions,  cansinff 
descending:  degtMicnition  of  the  ^-yrHwidal  tract  in  the  crus  and  the  anterior 
pyramid  ot  the  medulla.     (Aftrr  Briswiiid.) 

Fio.  52. —  i'Hitinl  diKra^e  of  the  central  convolutions,  CRUsinf?  partial 
deg-enenition  of  the  jjyraniidid  fibres  in  the  cms  and  medulln.  M.-re 
degenerated  fibres  come  to  the  surface  near  the  pons  than  near  the  tract. 

middle  two  fifths  (Fig.  61),  and  is  wider  above,  near  the  optic  tract, 
than  below,  near  the  pons,  where  the  pyramidal  fibres  are  overlapped 
by  those  on  each  side.  The  pons  is  reduced  in  size  on  the  side  of  the 
degeneration,  and  the  anterior  pyramid  of  the  medulla  is  small  and 
grey.    To  cause  MteiiiiTt  d^generatum  ot  these  tracts,  a  lesion  of  the 
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«cirtez  XDUBt  be  also  ezten> 
BJre,  Bueh  as  tbat  sbowu  in 
Fii;.  51.  A  slighter  lesion 
(Fig,  52)  causes  partial  de< 
generation  ;  some  fibres  are 
iaToltred  and  olliera  escat^e. 
A  lesion  of  the  mai^iiial  coa- 
Tolution  in  tlie  monkey  U 
followed  bv  scattered  de- 
geaeratioD  in  the  internal 
ca{isule  bt^hiiid  its  bend,  but 
not  in  front  of  this,  and  in 
the  pons  and  cord,  where  it 
is  more  compact.  Lesions  of 
the  gyrus  fornicatus  are  fol< 
lowed  by  similar  degenera- 
tion in  the  poua  and  medulla, 
but,  in  the  cord,  this  is  spread 
out  over  the  whole  trans* 
Terse  sectional  area  of  the 
crossed  pyramidal  tract  of 
the  opposite  side  alone,  and 
gradually  diminishes  in 
amount  from  above  down- 
wards. (France,  '  Phil.  Tr.,' 
1889.) 

A  lesion  within  the  pons 
causes  degeneration  only  of 

Fis.  63.— Softening  in  the  left 
■ide  of  the  poiis  in  the  crueUl  por- 
tion (A),  uid  near  tbe  uucleiu  at 
the  filth  ncrre  (B  x).  The  other 
tiguTei  repreieiit  lections  through 
vmrioai  pnrti  of   the   medulla  aod 

decuution  of  the  pymmidi;   ths  

Uit  ii  of  the  >pin>l  cord.     L  Pg,  ^ 

S  Pg.    ieft  nnd    right   pvrHmidnl 

tncc;    L  F,  S  F.  left  and  right 

fillet ;  Deep  Tr,  Sap   Tr,  deep  and  i 

■aperfieial  trauaverae  Uhrea  of  tha  ^ 

p.Di;    Fno.  r<Hc.  motor  nucleus 

and   uceDdiiig   root  of   tlie  nfth  ^ 

nerTo;  .Ja  <{,  .<la  i,  deep  and  luper-  J.  i 

Bcia]  raota  o(  the  Hiidilor;  nervei 

An,  e,  I,  •,  its  eiternnl,   internal, 

and  anterior  nuclei ;  **•',  reiti  form  / 

body:  LAP,&AP,\tfinr,.\t\g\i.t  f 

■nteriorpjraiiiidi  2>d, il<'^-eiie rated  V 

<Ieft),  yd,  not  degeiieraied  (right)  ^ 

Itfisniidal  Khr«s  at  the  deeustation 

«f  Ihepjnunidt;  ^.^  P  7*.  left  ant. 

pjT.  tiact;  RLPT.  right  lateral  pjr.  tract  |  ma,  ai 

«■!■•■  la  tbe  anterior  part  ot  the  lateral  colnidiL 


^^^ 
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tba  fibres  below  the  lesion,  as  in  the  case  shown  in  Fig.  69.    The 

effects  o£  tlie  areu  of  softening  in  the  crustal  half  of  the  pons,  shown 

in  Fig.  £3,  present  n  good  illiutration  of  the  downward  course  of  the 

Fia.  Si.  Fis.  66. 


L  111  iiiu  rii-nc  iiein^ii'iiuru.     (t'roia  »^cii-n*  by  Praf.  Pitrus.) 

1.  5f».  — ^ru.i  iif  iln'iiw  iif  tliu  rlglit  pro-fcoiit^il  lob«,  cuniuig  partial 

laraLioit  of  tlio  iauor  Hbrei  of  th«  cruila. 
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degeneration  tbrough  the  medulla  and  the  decussation  of  the  pyra- 
mids. In  Fig.  B  the  degenei-ated  bundles  of  the  pyramidal  tract  are 
separate,  but  in  C  and  D  thej  are  united  in  the  auterior  pji-amid, 
which  is  cora[)letely  degenerated.  The  passage  of  the  degenerated 
fibres  through  the  decussation  of  the  pyramids  is  shown  in  F  and  G; 
in  the  latter  most  of  them  have  reached  the  opposite  lateral  (column 
of  the  cord,  and  occupy  the  position  of  the  lateral  pyramidal  tra<;t, 
while  the  degeneration  in  the  anterior  column  is  reduced  almost  to 
the  small  dimensions  which  it  presents  in  the  lowest  figure  (of  the 
cord).  The  descending  changes  in  the  spinal  cord  have  been  described 
in  the  first  volume,  and  are  shown  in  Fig.  54. 

In  some  cases  of  disease  of  the  motor  path  in  one  hemisphere  there 
is  a  double  degeneration  in  the  cord,  a  slight  degeneration  in  the 
lateral  pyramidal  fibres  on  the  side  of  the  cerebral  lesion,  as  well  as 
considerable  degeneration  in  the  lateral  tract  of  the  opposite  side. 
Attention  has  been  called  to  the  frequency  of  this  double  degeneration 
by  Pitres.*  An  example  of  it  is  shown  in  Fig.  55.  It  is,  perhaps, 
related  to  the  double  representation  of  the  leg  in  both  hemispheres  of 
the  brain,  which  will  be  mentioned  in  the  account  of  the  symptoms 
of  brain  disease.     It  is  not  present,  however,  in  all  cases. 

Another  frequent  secondary  degeneration  is  that  of  the  fibres  which 
course  from  the  pre-f rental  lobe  of  the  brain  (in  front  of  the  central 
convolutions)  through  the  anterior  limb  of  the  internal  capsule,  and 
the  inner  part  of  the  crusta  of  the  cerebral  peduncle  to  the  grey 
matter  of  tl^e  pons.  In  the  pons  their  degeneration  ceases,  but  the 
evidence  that  they  are  connected,  through  its  grey  matter,  with  the 
cerebellum  is  very  strong  (see  p.  32).  Hence  they  are  termed  the 
fronto-cerebellar  fibres  (F  C,  Fig.  56).  Their  degeneration  is  visible 
in  the  most  internal  portion  of  the  cms,  and  may  be  produced  by 
disease  either  of  the  frontal  lobe  in  front  of  the  ascending  frontal 
convolution  (see  Fig.  56)  or  of  the  anterior  limb  of  the  internal  capsule 
(Fig.  57). 

Degeneration  of  the  most  external  fibres  of  the  crusta,  those  that 
pass  between  the  grey  matter  of  the  pons  and  the  temporal  and 
occipital  lobes,  has  been  met  with  in  rare  cases.  In  an  instinctive 
case  of  congenital  atrophy  of  one  occipital  lobe,  extending  as  far  as 
the  middle  of  the  posterior  limb  of  the  fissure  of  Sylvius,  there  was  also 
atrophy  of  the  pulvinar,  the  optic  tract,  the  external  geniculate  body, 
the  superficial  layer  of  the  anterior  quadrigeminal  body,  and  its 
anterior  brachium.f  Degeneration  of  those  fibres  has  been  caused 
by  extensive  damage  to  the  cortex  (Bechterew),  or  by  a  lesion  in  the 
vicinity  of  the  hindmost  fibres  of  the  internal  capsule,  as  in  the  case 
shown  in  Fig.  58.  It  is  not  the  disease  of  the  capsule  itself  which 
causes  the  degeneration,  for  the  fibres  that  run  in  this  part  of  the 
capsule  proceed  from  the  tegmentum  (p.  32),  and  probably  degenerate, 

•  See  also  Hudden  and  Sherrington,  *  Bniin,*  18S6. 
t  Krcusuer,  •  Allg.  Zeitscbr.  f .  Psych.,'  Bd.  xlviii. 


Rs  ttey  certainly  conduct,  upwardd.  The  dogetieritiou  is  due  to  tte 
damage  to  tlie  ailjiicent  fibres,  whicli,  a,%  tliey  leave  the  cius,  do  not 
enter  the  capsule,  but  iiaits  dose  by  it,  to  radiate  to  the  t«n)i>oraI  and 
occipital  cort^i. 


Via.  69. — niiipii*!'  of  the  pottcrinr  part  of  tlic  cnp-iile.  d«m«iriiifr  «Iio  the 
adjai-ent  fibre*  fnini  tlie  outer  imrt  ot  tlie  cni.tu,  »lii.-h  have  uiuli-rgoii* 
•ecuiiiliiry  ilfj-'-'H'iili'in-     (After  Bri«iiniii.) 

KiO.  iO. — A  li'siiiii  (S)  <if  tlie  |ir>ni,  cniiiing  ai'i'DiKltiry  degeiierai ion  of 
the  trmiiveno  tUirei  (D  l>)  and  of  the  autvtic.r  pyramid  at  tbn  ino.lulla. 

The  transvorao  Gbn'sof  the  pons  are  said  to  degenerate  when  inter* 
riipted  by  11  lesion  in  their  course.  Of  adjiicent  fibres,  some  seem  to 
degenerate  in  uue  direction,  and  other  fibres  in  the  opposite  direction, 
GO  ihat  the  deKcnerutiou  extends  on  each  side  of  the  lesion,  as  in 
Fig.  59.  In  the  cuKC  shown  in  Fig.  53  such  degeneration  could  not  be 
distinctly  traced. 

The  ul>ove  are  the  chief  secondnry  dogeue rations  that  are  of  medical 
Gignificimco.  Some  other  dt'^'eneral  tuns  hiive  beeu  met  vith,  snch, 
for  iustance.  as  tlmt  of  the  fillet,  but  tbey  are  not  yet  of  luffioieut 
definiteueai*  to  warrant  their  detailed  description. 


THE  SYMPTOMS  OF  BRAIN  DISKASE. 


The  symptoms  produced  by  diKciisps  of  tiie  brain  are,  for  the  moat 
piirt,  the  same  in  character,  wlialever  be  the  morbid  procese  that  causes 
them.  They  di-jtiid  on  the  seut  of  the  disease,  and  on  the  nature  of 
the  ehiiiige  that  tlie  nerve-elements  undergo,  rat  her  than  on  the  patho- 
logical chiiraet'T  of  the  primary  lesion.  In  most  diseases  that  we 
term  "orgauic"  tlio  primary  morbid  process  is  outside  the  nerve- 
eleiiientif  themsi-jvcs;  the  cliaiifjea  these  elements  undergo  are 
Beeoudary,  uud  are  few  in  kind,  while  the  disL'uses  by  which  they  are 
produeed  are  nnmeroun.  In  the  maladies  that  we  term  ''  functional  " 
(whieh  are  better  conceived  us  "  nutritional,"  see  vol.  i,  p.  2)  there  is 
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no  lesion  outside  the  nerve-elements ;  the  change  which  these  undergo* 
and  on  which  the  sjmptoms  immediately  depend,  is  primary.  This  is 
probably  the  case  also  in  the  degenerations  of  the  brain,  although  the 
changes  in  the  nerve-elements,  and  those  in  the  interstitial  tissue, 
often  seem  to  occur  almost  at  the  same  time. 

The  symptoms  of  disease  show  that  there  is  disorder  of  function, 
either  •*  objective  "  and  recognisable  by  another  person,  or  "  subjec- 
tive" and  perceived  only  by  the  sufferer  himself.  The  disturbance  of 
function  is  of  two  kinds  :  (1)  a  diminution  of  action,  which  may  present 
every  degree  down  to  abolition  ;  and  (2)  an  increase  of  action.  These 
two  effects  are  often  combined.  Disease  may  lessen  the  possible 
'amount  of  functional  action,  and  yet  render  that  which  remains  too 
readily  excited.  This  is  the  "irritable  weakness"  of  old  writers. 
The  increa.se  of  action  caused  by  disease  is  commonly  called  "  irri- 
tation." But  irritation  sometimes  lessens  function  by  the  process 
that  physiologists  term  "inhibition,"  Thus  loss  of  function  may 
be  due  to  structural  damage  or  to  irritation ;  from  the  latter  the  loss 
is  transient,  from  the  former  it  is  permanent.  Lastly,  function  may 
be  gravely  deranged  and  even  arrested  by  a  change  in  the  blood, 
especially  by  the  presence  in  it  of  new  elements,  constituting  what  is 
termed  a  "  toxemic "  state.  The  facts  at  present  available  suggest 
that  these  agents  may  be  either  organisms  or  the  products  of  their 
growth — perhaps  merely  the  chemical  products. 

Structural  damage  to  the  nerve-elements  is  produced  in  various 
ways  by  organic  disease  of  tlie  brain.  The  following  are  the  most 
important  mechanisms : — (1)  Mechanical  interruption  or  destruction, 
as  when  nerve-fibres  are  torn  across,  or  nerve-cells  are  sepamted 
by  an  extravasation  of  blood  This  involves,  of  necessity,  entire 
abolition  of  function.  (2)  Mechanical  compression,  which  may  be 
sudden  or  slow  in  its  production,  and  varies  in  its  influence  on  func- 
tion according  to  its  rapidity.  Very  slight  compression,  if  suddenly 
or  rapidly  induced,  arrests  function ;  on  the  other  hand,  a  consider- 
able amount  of  pressure  produces  little  or  no  effect  if  it  be  very 
slowly  induced.  We  do  not  know  whether  pressure  acts  on  function 
by  a  mechanical  influence  on  the  nerve-elements,  or  by  an  arrest  of 
the  blood-supply  due  to  compression  of  the  capillaries.  The  differ- 
ence between  the  effect  of  slow  and  sudden  pressure  suggests  that 
its  influence  on  the  nerve-elements  is  direct,  since  the  effect  on  the 
capillaries  must  be  the  same  in  each  case.  Pressure  does  more  than 
arrest  function  ;  it  causes  structural  disintegration  of  nerve-elements, 
and  this  also  is  greater  when  the  pressure  is  rapidly  produced.  (3» 
Arrest  of  the  blood-supply  causes  arrest  of  fuction,  and  diminution  of 
the  blood- supply  causes  impairment  of  function.  Here  also  we  may 
trace  a  relation  to  rapidity  of  production,  although  slighter  than  in 
the  case  of  pressure,  and  perhaps  due  to  the  fact  that  slow  obstruc- 
tion gives  time  for  the  establishment  of  a  collateral  circulation.  The 
immediate  arrest  of  function  that  follows  a  sudden  arrest  of  blood- 
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supply  is  verj  roinarlcahle.  If  the  heart  fails,  for  instance, conscious- 
ness is  iustautly  lost.  It  is  probable  that  the  iniiuence  is  in  part 
mechanical,  due  to  the  sudden  diminution  in  the  pressure  to  which 
the  nerve-elements  are  normally  exposed.  It  is  probable,  therefore, 
that  a  decrease,  as  well  as  an  increase,  of  pressure  interferes  with 
function.  (4)  Inflammation — which,  in  the  brain  as  in  other  tissues, 
involves  the  interstitial  tissue  and  the  proper  elements  of  the  part,  as 
well  as  the  blood-vessels.  (5)  Molecular  disintegration  or  wasting  of 
the  nerve-elements.  This  constitutes  the  primary  and  chief  element 
in  many  degenerative  processes,  in  which  it  is  associated  with  changes 
in  the  interstitial  tissue.  It  occurs  also,  in  rapid  form,  in  consequence 
of  many  of  the  other  morbid  processes  above  described. 

Some  symptoms,  such  as  local  paralysis,  are  due  to  and  indicate 
interference  with  the  function  of  a  definite  part  of  the  brain.  They 
are  often  termed /ocaZ  symptoms.  Other  symptoms,  such  as  loss  of 
consciousness  or  delirium,  indicate  a  w^ide-spread  interference  with  func- 
tion, and  are  called  diffuse.  The  distinction,  although  useful,  must  not 
be  conceived  as  absolute.  Some  symptoms  may  be  at  one  time  diffuse, 
at  another  focal.  The  same  terms  are  also  applied  to  the  morbid 
processes,  but  the  two  applications  do  not  altogether  correspond. 
Diffuse  processes  may  cause  focal  symptoms,  as  when  hemiplegia 
results  from  an  inflammation  extending  over  the  whole  of  one 
hemisphere.  On  the  other  hand,  a  focal  lesion  may  cause  a 
diffuse  symi)tom,  as  when  a  small  haemorrhage  produces  loss  of 
oousciousness. 


It  is  necessary,  in  the  first  place,  to  describe  the  characters  of  the 
several  symptt)ms  of  or^ranic  disease  of  the  brain.  Some  of  theso 
symptoms  consist  of  disturbance  of  the  functions  of  the  cranial 
nerves,  and  it  will  be  convenient  to  describe  them  in  connection  with 
the  diseases  of  those  nerves,  before  wo  consider  the  general  rules  of 
diagnosis  and  the  special  diseases  of  the  brain. 


i 


Motor  Symptoms. —  Motor  Paralysis — Hemiplegia. —  Loss  of 
voluntary  power  over  the  muscles  is  one  of  the  most  frequent  and 
important  etl'ects  of  brain  disease.  A  distinction  is  often  drawn 
betwot'u  complete  and  partial  loss  of  power,  and  the  former  is  termed 
**  paralysis,"  the  latter  **  paresis."  The  two  ditTer  only  in  degree,  and 
the  term  '*  paralysis  "  is  also  applied  to  all  grades  of  deficiency.  The 
loss  is  <lue  to  interfereuce  with  the  motor  centres  or  the  motor  path, 
wlii«  h,  as  we  hato  seen,  passes  from  the  central  convolutions  down 
through  the  centrum  ovale,  the  internal  capsule,  the  crusta  of  the 
cerebral  peduncle,  and  the  corresponding  region  of  the  pons,  to  the 
anterior  pyramid  of  the  medulla.  The  disease  that  causes  paraljaii 
may  be  situated  in  any  one  of  these  regions.  Disease  elsewhere  does 
not  ( auso  loss  of  motor  power  unless  it  exerts  pressure  on  the  motor 
tracts.     The  paths  from  the  two  sides  are  near  together  in  tto  pOM^ 
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and  still  nearer  in  the  medulla ;  hence  a  lesioa  in  either  of  these 
situations  may  paralyse  both  sides  of  the  body.  Even  in  the  pons, 
however,  a  single  lesion  often  affects  one  side  only,  while  in  the  crura 
the  paths  diverge,  and  both  suffer  only  when  they  are  damaged  by  a 
large  tumour.  In  the  cerebral  hemispheres  a  single  lesion  always 
affects  only  one  motor  path.  The  unilateral  paralysis  that  results 
from  disease  of  the  tract,  on  one  side  is  termed  "  hemiplegia."  The 
paths  decussate  in  the  medulla,  and  therefore  the  limbs  are  paralysed 
on  the  side  opposite  to  the  lesion  in  the  brain.  In  the  pons  the 
motor  paths,  before  crossing  the  middle  line  to  the  hypoglossal  and 
facial  nuclei,  are  associated  with  the  path  trom  the  limbs,  and  hence 
a  lesion  anywhere  above  the  middle  of  the  pons  usually  causes  also 
paralysis  of  the  face  and  tongue,  which  is  on  the  same  side  as  the 
palsy  of  the  limbs.  The  motor  fibres  diverge  in  the  internal  capsule^ 
and  still  more  as  they  pass  through  the  white  substance  to  the  cortex, 
where,  as  we  have  seen,  are  centres,  to  some  extent  separate,  for  the 
leg,  arm,  face,  and  tongue.  Hence  lesions  of  the  cortex,  or  of  the 
white  substance  just  beneath  it,  may  paralyse  one  of  these  parts 
without  the  others ;  but  such  pai  tial  palsy  seldom  results  from  a 
lesion  in  the  internal  capsule,  because,  to  have  so  limited  an  action, 
a  lesion  there  must  be  minute. 

To  the  rule  that  the  paralysis  is  on  the  side  opposite  to  the  cerebral 
lesion,  apparent  exceptions  have  been  met  with,  in  which  hemiplegia 
was  on  the  same  side  as  the  lesion.  Morgagni  suggested  that  in  these 
cases  the  ordinary  decussation  of  the  motor  tracts  does  not  occur ;  and 
the  discovery  by  Flechsig  that  there  are  great  variations  in  the  decus- 
sation of  the  pyramids  in  the  medulla  has  been  regarded  as  confirming 
the  hypothesis  of  Morgagni.  But  there  is  strong  reason  to  believe 
that  when  the  paths  do  not  decussate  in  the  medulla  they  cross  lower 
down  the  spinal  cord,  and  if  so  this  explanation  falls  to  the  ground. 
Much  more  frequent  than  hemiplegia  on  the  same  side  as  the  lesion 
is  hemiplegia  without  any  discoverable  lesion  to  account  for  it.  Tho 
nature  of  these  cases  is  mysterious,  but  most  pathologists  have  met 
with  instances.  They  are  probably  due  to  a  morbid  blood-state,  as 
already  explained. 

In  a  case  of  severe  "complete"  hemiplegia  the  arm  and  leg  are 
powerless ;  the  face  is  paralysed,  chiefly  in  the  lower  part,  and  movea 
almost  as  well  in  the  up[>er  part  as  on  the  unparalysed  side ;  the  tongue, 
when  protruded,  deviates  towards  the  paralysed  side,  being  pushed 
over  by  the  genio-hyo-glossus  of  the  sound  side.  But  the  muscles  of 
mastication  contract  equally  in  ordinary  action,  and  the  two  sides  of 
the  thorax  move  equally  in  ordinary  respiration.  Some  of  the  trunk 
muscles  may  be  weakened ;  the  patient  cannot  sit  up.  If  he  takes 
a  deep  breath,  and  brings  into  action  the  extraordinary  muscles 
of  respiration,  the  half  of  the  thorax  on  the  paralysed  side  often 
eKpands  less  than  the  other.  Thus  some  muscles  are  completely 
jmljwoip  others  are  merely  weakened,  others  are  apparently  un» 
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affi'cted.  This  (tifference  in  the  condition  of  the  muscles  becomet 
grt'ut«r  after  ihe  laj)86  of  a  few  monlba.  Even  when  the  motor  path 
iu  one  hemispliore  is  cotiij.lftfly  interrupted  by  the  disease,  and  the 
interruptioQ  is  per mn Dent,  the  iiiuHcIes  that  were  merely  weakened  im- 
prove in  strength,  and  iu  some  others,  tbat  were  at  firnt  totally  para- 
lysed,a  certuiu  amount  o(  Toluntary  poier  returns.  Some  movement 
of  the  leg  is  regained,  es]ieciiklly  at  the  hip-  and  knee-joints;  in  the 
arm  the  shouldfr-joiut  can  lie  movi'dalittle,and often  also  the  elbow, 
although  tlie  hund  mav  remain  motionless.  Such  recovery,  the  lesion 
jiersisting,  occurs  to  Bmne  extent,  at  all  ages,  Lut  much  more  readily 
in  the  young  thun  in  ibe  old.  In  children  the  recovery  of  the  leg  ia 
so  great  tbat  in  time  tb<'re  is  ability  to  walk  long  distiinces,  in  spite 
of  the  destruction  of  the  motor  path.  In  adults,  the  palsy  of  the 
hand  may  remain  almost  absoliue;  often,  however,  slight  power  of 
fleeing  the  fingers  returns,  and  in  children  some  recovery  of  movement 
in  the  bund  is  invariable,  and  it  may  uliiuiatety  be  considerable. 
although  disordered  • 

Tliis  differeni-e  in  the  initial  palsy,  and  the  return  of  power  in  certain 
muscles,  nianife.itly  suggest  a  complox  relation  of  the  muaeles  to  the 
centres  of  each  hemisphere,  and  this  relation  is  often  stated  by  ao 
hypothesis  called  "  Bmadbeiit's ;"  but,  as  stated  hy  Broadhent,  it  was 
in  a.  form  somewhat  different  from  tbat  whicb  seema  best  to  meet  the 
enigeiicies  of  present  knowledge.  Ita  form  has  uideed  changed  more 
th:in  once,  hut  the  credit  lielougs  to  him  of  having  first  definitely 
stilted  it.  Some  muscles  of  the  body,  as  the  iiiterco>tiila  and 
masseters,  are  uted  only  with  their  fellows  of  the  opposite  side; 
others  are  often  used  with  Iheir  felbiws,  but  often  alao  alone,  as  the 
lygomiiiici,  the  tra|ieiii,  and  inmiy  leg  muscles  ;  others  are  chiefly 
used  alone,  hs  the  muscles  of  the  band.  Muveuients  are  represented 
eieluaivelj  iu  the  opjiosite  bemisiihere  in  proportion  as  they  are  uni- 
lateral, in  both  liemiapherea  in  proportion  as  they  are  hilaterul  in 
execution.  In  other  words,  either  ]icmiB|ihere  can  eicite  the  bilateral 
movements,  hut  oulv  the  iipposite  hemisphere  can  eicite  the  unilateral 
movements.  The  muscles  that  are  sometimes  used  with  their  fellows 
of  the  opposite  side  aud  aometimea  alone,  which  recover  purlialiy  with 
a  persislent  lesiim,  are  connected  with  botli  bemiapheres,  but  are 
habitually  escited  from  the  opposite  hemisjibeie;  they  recover  some 
power  bciause  the  hemisphere  ou  the  same  side  gains  the  influence 
over  them  for  which  structural  arrangements  previously  existed,  hut 
had  not  been  Used. 

We  do  not  yet  hnow  the  nature  of  the  connection  between  the 
hemisphere  nnd  the  muscles  on  the  same  side.  Broadbeat  thougfatit 
was  by  a  connection  between  the  lower  (spinal  aad  bulbu*)  centra  on 

•  'I'lmi,  ill  one  caie  of  mvpre  hviiiilOcffi*  hi  early  IKi',  llio  paticiit  bucHina  ablo  to 
walli  long  .li-Uncei,  s'lU  liftd  •'■i">-  (xiwer  of  (illvoidurcJ)  niawmwit  in  tlw  ImumL 
Arior  dvatli  in  ailult  life  tli«o|<pi'<i^'  i<ii<- 
ciivity  oci'DpUd  the  whole  u(  tin-  ,■•:>:■  <l 
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the  two  sides,  which  enabled  the  bilateral  muscles  to  be  excited 
together  from  one  hemisphere.  It  is  highly  probable  that  such  a 
connection  does  exist,  and  it  may  be  actually  effective  in  the  case  of 
the  bilateral  use  of  muscles;  but  such  a  connection  cannot  subserve 
the  unilateral  use  of  such  muscles,  as,  for  instance,  the  isolated  move- 
ment of  the  leg.  This  implies  a  separate  path  to  the  lower  centre ; 
a  mere  connection  of  the  lower  centres  would  not  suffice.  We  do  not 
know  whether  this  separate  path  is  by  pyramidal  fibres  that  do  not 
decussate  (as  by  the  anterior  pyramidal  tract,  or  by  the  passage  of 
some  fibres  into  the  lateral  column  of  the  same  side),  or  whether  it  is 
by  a  recrossing  in  the  cord.  We  must,  however,  associate  this 
relation  with  the  fact  that  degeneration  may  be  found  in  both  lateral 
columns  when  the  disease  is  on  one  side  of  the  brain  (see  p.  70) ;  but 
there  is  a  difference  of  opinion  as  to  the  way  in  which  this  degenera- 
tion arises,  whether  the  fibres  that  degenerate  come  down  from  the 
medulla,  as  is  suggested  by  Pitres*  observations  on  man,  or  whether 
they  are  due  to  a  recrossing  in  the  cord,  as  Sherrington  concludes 
from  his  experiments  on  animals.* 

But  the  retention  of  some  movements  and  the  return  of  others 
suggests  another  correlated  fact.  If  bilateral  movements  are  excited 
from  both  hemispheres,  disease  of  one  hemi8j)here  should  lessen  the 
power  on  both  sides.  In  proportion  as  muscles  escape  or  recover  on 
the  side  opposite  to  the  lesion  they  should  be  weakened  on  the  side  of 
the  lesion.  As  a  matter  of  fact  this  is  so.  Most  of  the  bilateral 
muscles  are,  however,  so  placed  that  their  strength  cannot  be 
measured,  but  many  muscles  of  partly  bilateral  use  can  be  tested,  and 
these  are  always  found  to  be  weakened  on  the  side  of  the  lesion.  The 
weakening  of  this  side  was  pointed  out  long  ago  by  Brown -Scquard, 
and  has  been  also  investigated  by  Pitresf  and  Friedliinder.J  It  is 
greater  when  the  lesion  is  in  the  left  hemisphere  tbau  when  the  right 
is  diseased.  In  the  leg  the  loss  is  always  considerable,  and  is  indeed 
conspicuous,  even  on  a  cursory  examination.  It  exists  also  in  the 
trunk  muscles,  where  it  is  less  readily  detected,  and  it  exists  also  in 
the  arm  in  a  degree  for  which  theory  scarcely  prepares  us.  The 
power  of  the  hand  is  often  reduced  to  not  much  more  than  one  half 
of  the  normal.  Such  a  loss  is  not  adequately  explained  by  the 
hypothesis  above  stated,  and  seems  to  show  tliat  this  hypothesis, 
however  true  and  important,  does  not  express  the  whole  truth,  j>art 
of  which  may  be  lost  sight  of,  obscured  by  developmental  processes 
in  which  it  arose.  This  is  esj^ecially  true  of  the  complementary 
weakening  that  should  correspond  to  the  preservation  of  strength, 
and  which  can  scarcely  be  otherwise  explained. 

Some  other  features  of  hemiplegia  remain  to  he  described.  Certain 
Mbiraments  towards  one  side  are  produced  by  the  action  of  muscles 

•  *  Joum  of  Phys.,*  vi.  Nog.  4  and  5. 
t  'Arch,  de  Neurologic/  1882. 
%  *Neur.  Centralbl.,'  1883,  p.  241. 
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situated  on  both  sides.  8uch,  for  instance,  is  the  lateral  movement 
of  the  eyes,  hj  the  external  rectus  of  one  side  and  the  iuteriial  rectus 
of  tbe  other.  Such  also  is  the  rotation  of  the  head;  the  face  is 
turned  towards  one  side  bj  the  opposite  ster no- mastoid,  acting  with 
other  less  important  muscles  of  the  side  towards  which  the  hend  is 
turned.  In  hemiplegia  these  movements  towards  the  paralysed  side 
may  be  impaired.  The  head  and  eyes  cannot  then  be  turned  towards 
the  affected  side;  and  the  unopposed  antagonistic  muscles  may 
even  turn  the  head  and  eyes  towards  the  unparalysed  side.  This  is 
termed  "  conjugate  deviation  of  the  eyes."  The  symptom  usuallj 
passes  away  in  the  course  of  a  few  days,  but  occasionally  continues 
for  weeks,  and  is  perhaps  occasionally  represented  by  nystagmus 
on  movement  in  the  direction  concerned.  From  this  we  learn 
two  facts.  Firfet,  that  movements,  rather  than  muscles,  are 
represented  in  the  cerebral  hemispheres,  and  are  lost  in  disease. 
Secondly,  that  these  lateral  movements  by  muscles  of  both  sides  are 
represented  in  both  hemispheres,  but  that  in  a  normal  state  they  are 
chiefly  effected  by  the  opposite  hemisphere.  When  this  is  diseased 
they  are  impaired,  until  the  hemisphere  on  the  same  side  has  acquired 
'  functional  power  over  them  through  mechanisms  before  existing  but 
unused. 

A  sudden  cerebral  lesion,  such  as  causes  hemiplegia,  is  often 
attended  by  loss  of  consciousness.  We  are  then  deprived  of  the 
direct  evidence  of  loss  of  voluntary  power,  and  a  slight  degree  of 
weakness  cannot  be  detected.  But  the  existence  of  considerable  para- 
lysis can  generally  be  ascertained.  There  may  even  be  greater  flaccidity 
of  the  paialysed  limbs,  which,  if  raised,  fall  like  a  weight  influenced 
only  by  gravitation,  while  the  opposite  limbs,  although  they  also  fall, 
do  so  less  suddenly.  We  are  also  helped  in  this  condition  by  the 
stiite  of  reflex  action,  which  is  often  though  not  always  diminished 
or  abolished.  This  is  best  seen  in  the  abdominal,  cremasteric,  and 
plantar  reflexes,  when  these  are  compared  with  the  corresponding 
actions  on  the  opposite  side.  Moreover,  during  the  period  of  un- 
consciousness, the  conjugate  deviation  of  the  head  and  eyes  is  often 
distinct ;  if  the  hejul  be  placed  in  the  mid-position,  the  deviation 
slowly  returns.  A  sli^'ht  degree  of  ptosis  may  also  sometimes  be 
noticed  on  the  ])araly8ed  side. 

If  the  i)atieDt  is  conscious,  the  power  of  voluntary  movement  can 
be  directly  tested,  and  if  the  paralysis  is  not  absolute  the  several 
movements  of  each  joint  should  be  separately  examined,  and  the 
force  with  which  passive  movement  can  be  resisted  should  be  ascer- 
tained. The  patient  is  almost  always  able  to  close  the  eye,  but 
often  a  strong  contraction  of  the  orbicularis  is  less  on  the  para- 
lysed side  than  on  the  othtT.  When  there  is  no  difference  in  the 
strength  of  contraction  of  the  orbiculares  palpebrarum,  the  patient, 
if  previously  able  to  shut  the  eye  on  tht?  heiuiplegie  side  without 
the  other,  is  usually  no  longer  able  to  do  bO.     In  the  early  stage 
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the  patient  may  Iw  unable  even  to  close  fte  eye  on  tLe  hcmiiilegic 
Bide.  Sumetimes  t.liere  U  eve.a  sligbt  weiiknees  of  the  frontalis,  and 
the  forfbead  may  be  smoother  on  the  paralysed  side  tbaii  on 
the  other.  Id  the  lower  part  of  the  face  there  may  be  a  nmrked 
differencfi  in  the  degree  of  affection  of  tbe  voluntary,  emotional,  and 
■Mociated   movementa   (Fij^B.   60—62).      The    foimer  U  t«8t«d   by 

Fro.  6a  Fis.  61.  Fio.  ex. 


FlOB.  60 — GE  — Different  afffctioa  of  volnntat;  and  emottoiuil  tiiOT»> 
menu  of  tlie  face  in  a  ciise  of  right  hemiplegia.  Th«  sppearance  of  the 
face  at  re«t  is  ahoKn  in  t'ig.  BO  i  an  attempt  to  raise  the  n))pi  r  lip  on  both 
min  in  Fig.  61 ;  a  «tnile  in  Fig.GS.  'I'he  l...itn-tia  much  more  nearly  equal 
on  tlia  two  iiJo9  than  ihe  figure  lug^'eBta.     (Frum  photugr.iphi.) 

mailing  tbe  patient  raise  the  npper  lip,  and  move  the  mouth  from  side 
to  side;  emotional  movement  is  Been  in  a  smile,  and  the  associated 
movement  is  obtained  by  causing  the  patient  to  grasp  strongly  with 
the  sound  hand.  This  differ<.'nce  is  occasionally  of  considerable  dia- 
gnostic importance,  in  some  cases,  in  the  early  stage,  the  eye  ctinnot 
be  closed,  and  there  may  be  a  doubt  irbether  tbe  p^nihsis  is  due  to 
disease  of  tbe  nerve  or  of  the  motor  tract  in  the  hemisphere.  In  the 
former  case  all  emotional  movement  is  lost,  as  well  as  that  which  is 
voluntary.  In  the  latter  the  smile  may  be  equaJ  on  the  two  sides 
although  voluntary  movement  is  hist  on  one.  The  movement  of  the 
tongue  within  tbe  mouth  should  be  observed,  as  well  as  its  deviittion 
on  protrusion.  The  base  of  the  tongue  is  usually  higher  on  the 
paralysed  side  than  on  the  other. 

If  beniipleiiirt  is  complete  in  extent  but  imperfect  in  degnje,  the 
condition  is  similar  to  that  of  perfect  hemiplegia  which  is  in  proci'ss 
of  recovery.  Tlie  los3  of  power  is  greater  in  the  nrm  than  in  the  leg, 
and  greater  towiirds  the  extremity  of  each  limb  than  in  the  part 
nearest  tbe  trunk.  Tbe  muscles  moving  tbe  hand  are  weaker  tbau 
those  of  tbe  shouldiT,  and  in  the  leg  tbe  most  affected  movements  are 
those  of  the  foot,  es])ecially  flcxiuu  of  (he  ankle.  Hence,  in  walking, 
tbe  foot  is  swung  round  (or,  less  commonly,  the  knee  is  unduly  flexed) 
is  order  to  prevent  the  contact  of  the  toes  with  the  ground  when  the 
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foot  is  brought  forwards.  There  is  often  more  power  of  using  the  leg 
with  the  other,  as  in  walking  or  standing,  than  there  is  in  the  separate 
movements  of  the  limb. 

To  the  rule  that  the  leg  recovers  before  the  arm,  and  the  proximal 
parts  of  the  limbs  before  the  distal,  apparent  exceptions  are  some- 
times met  with.  The  arm  may  recover  earlier  and  more  than  the  leg, 
and  sometimes  the  distal  recover  before  the  proximal  parts  of  the 
limbs.  We  should  reuieniber  that,  in  comparing  the  two  modes  of 
recovery,  we  are  (or  may  be)  comparing  things  in  their  nature  unlike 
— the  return  of  power  due  to  compensation  bj  the  other  hemisphere, 
with  that  due  to  the  recovery  of  the  damaged  hemisphere. 

Varieties  of  hemiplejria  depend,  for  the  most  part,  on  differences 
in  the  seat  of  the  lesion.  These  dilTerences  may  be  spoken  of  as 
transverse  and  vertical.  The  transverse  variations  determine  differ- 
ences in  the  distribution  of  the  palsy  on  the  affected  side,  and  are 
greater  the  higher  the  lesion  is  in  the  motor  path,  reaching  their 
maximum  at  the  cortex.  The  vertical  differences  determine  chiefly 
the  associations  of  the  henii])legia,  although,  as  we  have  just  seen, 
they  are  not  without  influence  on  its  distribution,  on  account  of  the 
different  compactness  of  the  path,  and  consequent  differences  in  the 
scope  for  transverse  variations  in  the  lesion.  Where  the  path  occu- 
pies a  small  transverse  area,  a  single  lesion  can  hardly  fail  to  influence 
the  whole  of  it. 

The  varieties  determined  by  the  relative  aiKount  of  damage  to  the 
several  parts  of  the  motor  path  or  centres  depend  on  the  distribution 
of  the  palsy,  whether  this  is  "  complete  **  from  a  total  lesion,  or  •*  in- 
complete" from  a  partial  lesion.  The  latter  occurs  chiefly  when  the 
disease  is  in  the  white  substance  of  the  hemisphere  or  in  the  cortex. 
Such  limited  palsy  is  teimed  "monoplegia,"*  or  *' dissociated  hemi- 
plegia." Th»?  arm  only,  the  leg  only,  or  the  face  and  tongue  may  be 
affected.  The  two  last  named  are  usually  involved  together  in  conse- 
quence of  the  proximity  of  their  centres  and  path.  These  varieties  have 
been  termed  brachial,  crural,  aui]  fa  do -lingual  monoplegia.  The  faceand 
arm  may  also  suffer  together  (bnichio- facial  monoplegia).  The  para- 
lysis is  never  absolute  in  these  cases  ol  limited  range,  and  the  condition 
of  the  limb,  as  regards  loss  of  power,  usually  resembles  that  of  hemi- 
plegia which  is  in  process  of  recovery.  The  coarse  movements  of  the 
upper  part  of  the  limb  are  preserved,  while  the  movements  of  the  hand 
may  be  lost. 

The  second  class  of  varieties  depend  on  the  vertical  position  of  the 
lesion.  If  this  is  in  the  medulla  the  face  escapes  altogether,  or  only 
the  lips  are  involved.  Dista^e  at  the  level  of  the  hypoglossal  may,  by 
damaging  the  fibres  of  this  nerve,  cause  its  paralysis  on  the  same  side 

•  Strictly,  **  iiionopl.  gia  "  ought  to  be  used  to  dosignate  double  hemiplegia,  but 
this  is  commonly  culled  (li])l(  gia.  We  have  thus  tlie  anomaloui  nomenclatare  (too 
firml}  rooted  to  be  disturbed)  that  two  balf-jialsies  make  a  double  palvy,  and  that 
a  oiie}»alsy  is  part  of  a  hnlf-paUy  1 
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as  the  lesion,  and  a  deviation  of  the  tongue  towards  the  nnparalj^ed 
side.  Theoretically,  hemiplegia  without  paralysis  of  face  or  tongue 
may  result  from  a  lesion  of  one  pyramid  below  the  hypoglossal  nuclei* 
but  such  cases  are  extremely  rare.  In  the  lower  part  of  the  pons 
the  facial  nerve  is  damaged  on  the  side  of  the  lesion,  and  therefore 
on  the  side  opposite  to  the  palsy  of  the  limbs.  In  the  upper  part 
of  the  poDS  the  fibres  from  the  opposite  facial  nucleus  have  joined 
the  motor  tract,  and  the  hemiplegia  does  not  differ  from  that  pro- 
duced by  disease  of  the  internal  capsule,  unless  the  fifth  nerve  is 
involved  on  the  side  opposite  to  the  limbs.  If  the  lesion  is  in  the 
cms,  the  fibres  of  the  third  nerve  may  be  damaged  on  the  side  of  the 
lesion,  and  there  is,  in  addition  to  the  hemiplegia,  palsy  of  the  third 
nerve  opposite  to  the  hemiplegia,  usually  complete,  sometimes  incom- 
plete, and  affecting  especially  the  levator.  The  impairment  of  sensa- 
tion that  often  accompanies  hemiplegia  will  be  described  in  a  separate 
section. 

Associated  movements  sometimes  occur  in  the  parts  paralysed. 
An  effort  to  grasp  with  the  unaffected  hand  will  sometimes  cause 
a  similar  movement  in  the  paralysed  hand.  More  common  still  is  a 
movement  of  the  paralysed  arm  during  the  act  of  yawning  or  stretch- 
ing, or  even  during  coughing.  When  partial  recovery  of  power  has 
taken  place,  voluntary  movements  of  the  affected  limb  may  cause  an 
associated  movement  of  the  unaffected  limb.  The  explanation  of 
these  associated  movements  is  doubtless  to  be  found  in  the  connections 
of  the  subsidiary  centres  through  which  they  are  produced. 

The  diminution  in  the  superficial  reflex  action  already  mentioned 
is  almost  invariable  at  first.  Sometimes  it  passes  away  in  the  course 
of  weeks  or  months ;  in  other  cases  it  persists.  In  rare  cases  an 
increase  in  the  superficial  reflex  action  has  been  met  with.  This 
difference  bears  no  relation  to  the  change  in  sensibility.  We  do  not 
yet  know  the  significance  of  the  difference.  Some  physiological 
researches  suggest  that  there  is  a  cerebral  centre  which  normally 
restrains  the  activity  of  the  spinal  reflex  centres,  and  that  this  is,  in 
its  turn,  controlled  by  a  higher  centre,  the  influence  of  which  may  be 
cut  off  by  the  lesion.  In  consequence,  the  reflex  inhibitory  centre  is 
unrestrained,  and  lowers  reflex  action  on  the  paralysed  side.  Thi^  loss 
iof  reflex  action  is  of  diagnostic  importance,  because  it  often  occurs  when 
the  motor  paralysis  is  slight. 

In  rare  cases,  considerable  movements  of  the  limbs,  even  of  the  arm. 
similar  to  the  associated  movements,  may  be  produced  by  cutaneous 
stimulation.  The  effect  may  not  be  confined  to  the  paralysed  side. 
Thus,  Nothnagel  mentions  a  case  in  which  a  moderate  pinch  of  the 
hemiplegic  arm  caused  muscular  contractions  in  the  other  arm  ;  on  a 
stronger  pinch  the  contractions  extended  to  the  other  leg,  and  on  a 
still  stronger  pinch,  to  the  leg  also  on  the  same  (the  hemiplegic) 
side,  whilst  the  arm  that  was  pinched  always  remained  still.* 

*  '  V.  Zicmssco't  Handbach,'  Bd.  xi,  1,  ii  Auflago,  p.  110. 
VOL.  11.  6 
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Muscular  Rigidity, — At  some  period  the  paralysed  limbs  usually 
present  rigidity  of  the  muscles,  which  stifftfiis  the  liuibs  in  a  certain 
posture,  and  opposes  passive  movement.  The  attempt  to  overcome 
the  rigidity  by  forced  extension  of  the  muscles  causes  pain.  Todd 
first  drew  a  distinction  between  two  forms,  **  early  "  and  "  late  " 
rigidity,  and  to  these  we  must  add  two  others.  (I)  Initial  rigidity 
comes  on  immediately  after  the  onset,  and  often  lasts  for  a  few 
hours  only.  It  is  due  to  the  irritation  of  the  fibres  by  the  process 
that  interrupts  their  continuity,  and  is  often  absent.  The  (2)  early 
rigidity  comes  on  within  a  few  days  of  the  onset,  and  lasts  for  a 
few  weeks.  The  posture  which  the  limbs  assume  is  that  of  rest.  It  is 
apparently  due  to  the  irritation  of  the  fibres  of  the  motor  tract  by  the 
inflammation  that  the  lesion  sets  up.  It  is  usually  slight  in  degree, 
but  sometimes  considerable,  when  there  is  an  unusual  amount  of 
irritation.  If  the  initial  rigidity  is  prolonged  it  may  pass  into  the  early 
rigidity.  The  (3)  laie  rigidity  comes  on  in  the  course  of  a  few  weeks, 
and  lasts  for  months  or  years  ;  in  cases  of  enduring  paralysis  it  may 
be  permanent.  This  rigidity  occurs  when  there  is  descending  degene- 
ration in  the  motor  (pyramidal)  tracts,  and  seems  to  be  influenced  in 
its  degree  by  the  irritative  nature  of  this  degeneration  (Charcot).  In 
the  upper  limb  the  position  is  that  of  adduction  of  the  shoulder, 
flexion  of  the  elbow,  flexion  and  pronation  of  the  wrist,  and  still  greater 
flexion  of  the  fingers,  especially  of  the  distal  phalanges,  by  the  con- 
traction of  the  long  flexor  (fig.  63),  the  interossei,  which  flex  the 
metacarpo-phalangeal  joints,  being  little  affecte<l  in  this  form  of  con- 
tracture. When  the  wrist  is  passively  flexed  the  fingers  can  be  ex- 
tended freely,  but  if  the  wrist  is  extended  they  return  to  the  state  of 
flexion,  because  extension  of  the  wrist  lengthens,  and  flexion  shortens 
the  course  of  the  flexor  tendons  (fig.  64).  Although  the  contracture 
preponderates  in  the  flexor  muscles,  the  extensors  present  also  some 
rigidity,  as  passive  movement  readily  demonstrates.  Very  rarely  the 
fingers  are  extended  at  all  joints  (including  the  metacarpo- phalangeal), 
but  in  these  cases  there  is  never  complete  paralysis,  and  the  rigidity 
also  is  slight.  In  the  leg  the  rigidity  is  more  nearly  equal  in  the  two 
groups  of  muscles,  and  produces  extensor  contracture,  so  that  the  leg 
is  straight,  and  the  foot  tends  to  assume  the  position  of  talipes  equino- 
varus.     The  face  does  not  participate  in  this  form  of  rigidity. 

The  late  rigidity  depends  on  an  active  muscular  contracture.  It 
lessens  very  much  during  sleep,  and  when  the  limb  is  placed  in  warm 
water.  It  can  also  bo  overcome  by  passive  extension,  most  readily 
when  this  is  gentle  and  long  continued.  The  relaxation  is  facilitated 
by  rubbing  the  muscle.  Faradisation  of  the  opponents  of  the  most 
contracted  muscles  also  lessens  the  rigidity.  When  late  rigidity  has 
continued  for  a  considerable  time,  tissue  changes  sometimes  tiike  place 
in  the  shortened  muscles,  in  consequence  of  which  their  passive 
cdongation  is  no  longer  possible.  Thus  we  must  distinguish  from  the 
active  late  rigidity  an  ultimate  (4>)  structural  contracture* 
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The  rigidity,  early  and  late,  evidently  depends  on  the  over-action  of 
the  spinal  centres.     The  centres  which  thus  overact  are  probably  those 
which  normal  muscular  "tone"  de- 


ou 


Fio.  63. — Late  rigidity  !nhemi> 
plegia  five  months  after  th« 
oniet. 


pends,  and  the  rigidity  is  an  excessive 
degree  of  this  "  tone."  With  it  is  asso- 
ciated an  excess  of  the  peculiar  muscular 
irritaMlitv  on  which  the  so-called  "ten- 

ft 

don  reflexes  "  depend,  due  probably  to  a 
muscle-reflex  action  (see  toI.  i,  p.  15). 
The  excess  is  not  usually  evident  until  a 
week  or  ten  days  after  the  onset  of  the 
lieuH plegia.  In  consequence  of  this  in- 
creased irritabilitv  there  is,  in  most  cases 
of  hemiplegia  with  persistent  weakness, 
an  excessive  knee-jerk,  and  a  foot-clonus 
can  generally  be  obtained.  Sometimes  a 
lectus-clonus  can  be  elicited.  The  same 
condition  raav  be  observed  in   the  arm. 

ft 

A  tap  on  the  front  of  the  wrist  causes  a 
contraction  in  the  flexors  of  the  fingers ; 
one  of  the  radius  produces  a  contraction 
in  the  biceps,  one  on  the  ulna  a  contrac- 
tion in  the  triceps,  and  this  can  be  still 
better  obtained  by  a  tap  on  the  tendon 
of  the  triceps  just  above  the  olecranon. 
A  clonus  can  sometimes  be  obtained  in  the 
flexors  of  the  fingers  by  putting  sudden 
tension  on  them.  I  have  even  obtained 
a  similar  clonus  in  the  trapezius  by 
sudden  depression  of  the  shoulder. 

The  increase  of  myotatic  irritability, 
^hich  depends  on  degenerative  changes 
in  the  pyramidal  tracts,  comes  on,  as  has 
been  said,  about  ten  davs  after  the  onset 

of  the  hemiplegia.  But  the  myotatic  irritability  sometimes  presents 
Tariations  before  the  degenerative  increase  is  established,  and  these 
are  probably  due  to  the  cerebral  irritation,  which  may  increase  or 
inhibit  the  action  of  the  spinal  centres  on  which  the  phenomena  depend. 

Indeed,  immediately  after  the  onset  of  hemiplegia,  the  knee-jerk 
may  be  absent,  and  it  may  return  in  a  few  hours.  When  it  is  thus 
lost  there  is  perfect  relaxation.  More  frequent  than  this  loss  is  an 
initial  increase  ;  soon  after  the  onset  the  knee-jerk  is  increased,  and  a 
foot-clonus  can  be  obtained.  This  early  increase  may  or  may  not  pass 
away  before  the  degenerative  excess  is  developed. 

Mutculav  Irritahiliiy  and  Nutrition, — In  cerebral  disease  there  ia 
varely  any  considerable  change  in  the  irritability  of  the  muscles.    It 


Fio.  64. — Lftte  rigidity  in  bemi- 
pl^ia,  showing  the  flexion  of 
the  middle  and  distal  pha- 
langes wlien  the  wrist  is  ex- 
tended, and  their  extension 
when  flexion  of  the  wrist 
shortens  the  course  of  the 
tendons. 
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may  be  the  sarae  as  that  on  the  un  paralysed  side,  or  it  may  present  a 
slight  change,  iucroase  or  diminution.  The  change  is  never  consider- 
able, and  is  the  same  to  both  faradism  and  voltaism.  Tbe  increase  is 
the  earlier  change  ;  a  decrease  is  not  usually  present  until  some  months 
after  tbe  onset.  In  the  cases  in  which  there  is  an  alteration  of  mus- 
cular irritability,  there  is  generally  wasting  of  the  muscles,  sometimes 
considerable,  but  never  reaching  the  degree  seen  in  progressive  mus- 
cular atrophy.  Both  the  wasting  and  tbe  alteration  in  irritability  are 
probaUly  due  to  tbe  irritative  cbjiracter  of  tbe  descending  degeneration 
in  the  pyramidal  tracts.  Altbough  the  degeneration  does  not  spread 
to  the  motor  nerve-cells  as  a  destructive  process,  it  seems,  when  irri- 
tative in  character,  to  influence  their  nutrition  and  the  nutrition  of 
the  motor  nerve-fibres  proceeding  from  them,  and,  through  these,  that 
of  the  muscles. 

Vaso-motor  and  Trophic  Changes. — The  paralysed  limbs  (1)  may 
present  no  vascular  changes ;  (2)  they  may  be  warmer  by  half  a  degree 
or  so  than  those  uf  the  opposite  side  ;  (3)  they  may  be  colder,  pale  or 
livid.  Eulenberg  and  Landois  have  ascertained  that  the  cortex  contains, 
near  the  motor  centres  for  the  limbs,  other  centres  that  influence  the 
vascular  state  of  the  limbs.  Irritation  of  these  centres  causes  pallor 
and  coldness,  while  hyperaemia  and  increased  warmth  are  probably  the 
result  of  a  loss  of  the  central  influence,  and  may  be  due  to  disease  of 
tbe  cortex  or  of  the  path  from  it,  which  seems  to  pass  in  tbe  posterior 
limb  of  the  internal  capsule.  The  elevation  of  temperature  may  be 
from  "2°  to  15°  P.  above  that  of  the  unparalysed  side.  It  is  often 
uniformly  raised  for  ten  days  or  a  fortnight,  and  then  presents  varia- 
tions, sometimes  an  elevation,  sometimes  a  depression.  The  elevation 
of  temperature  may  be  accompanied  by  redness  of  the  skin  ;  when  the 
temperature  falls  the  vessels  nuiy  contract,  causing  pallor,  or  may 
remain  distended,  and  the  limb  then  has  a  bluish-red  aspect.  Occa- 
sionally there  is  increased  sweating.  There  may  be  some  subcu- 
taneous cedema,  most  marked  towards  the  extremity  of  the  limb. 
This,  in  slight  dej^ree,  is  very  common,  and  may  come  on  ;»t  the 
end  of  one  or  two  days  and  persist  for  many  weeks.  It  is  especially 
great  when  there  is  kidney  disease,  and  may  be  very  marked  in  the 
paralysed  limb  and  absent  elsewhere.  In  some  cases  there  is  a 
tendency  to  acute  trophic  chantj^es.  Slight  pressure,  continued  for 
a  few  hours,  may  raise  a  blister,  and  even  cause  the  skin  to 
slough  ;  sometimes,  indeed,  the  vesi(  ation  and  sloughing  seem  spon- 
taneous. Bedsores  thus  readily  occur.  Their  most  common  seat  in 
heiniple^na  is  the  gluteal  region,  while  in  paraplegia  it  is  usually 
over  the  sacrum.  The  skin  over  the  trochanter,  malleolus,  %ad  heel 
is  also  apt  U)  slough,  manifestly  because  these  points  are  the  most 
exposed  to  pressure.  A  marked  tendency  to  such  sloughing  is  of  bad 
prognostic  significance. 

More  chronic  trophic  changes  are  sometimes  observed.    Dissemi- 
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naiud  neuritis,  with  considerable  thickening  of  the  n^^rrev  at  certain 
spots,  has  been  met  with  (Leubuscher),  and  is  said  to  be  iudependent 
of  degeneration  in  the  pyramidal  tracts  (Charcot).  Inflammation  of 
the  larger  joints,  attended  with  redness  and  swelling,  has  been  occa- 
sionaliy  observed  during  the  latter  part  of  the  period  of  inflammatory 
reaction,  three  or  four  weeks  after  the  onset.  It  is  limited  to  the 
hemiplegic  side,  and  is  evidently  analogous  to  the  similar  inflammation 
that  is  secondary  to  acute  myelitis.  This  condition  is  met  with  more 
frequently  in  cases  of  cerebral  softening  than  of  cerebral  hsBmor- 
rhage. 

In  some  cases  there  are  symptoms  that  suggest  paralysis  of  the 
cervical  sympathetic  (Notbnagel).  These  are  contraction  of  the  pupil, 
slight  drooping  of  the  eyelid  (not  due  to  paralysis  of  the  levator, 
because  the  eyelid  can  be  raised  as  high  as  on  the  paralysed  side), 
narrowing  of  the  palpebral  fissure,  retraction  of  the  eyeball,  and  an 
increased  secretion  of  tears  and  of  nasal  mucus.  Tbe  pulse  on  the 
paralysed  side  is  often  smaller  than  on  tbe  other,  and  sphygmographic 
tracings  are  said  to  show  a  lessened  contractility  of  the  wall  of  the 
vessel  (Wolff  and  Eulenberg). 

Occasionally  the  nutrition  of  the  nails  is  changed,  and  they  become 
more  curved  and  brittle.  Barely  there  is  an  increase  in  tbe  growth  of 
hair  and  a  thickening  of  tbe  skin.  When  hemiplegia  comes  on  in 
childhood  the  growth  of  tbe  limbs  is  usually  retarded,  and  they  never 
attain  the  normal  size.  The  difference  is  more  marked  in  tbe  upper 
than  in  the  lower  limbs,  and  affects  all  parts,  including  the  bones ;  in 
the  scapula  it  is  often  very  conspicuous. 

Disorders  of  Movement  after  Hemiplegia. — Besides  the  rigidity 
already  mentioned  the  affected  limbs  sometimes  present  other  forms 
of  spasm, — tremor,  rhythmical  movements,  and  especially  irregular 
movements,  occasionally  quick,  more  often  slow.  These  occur  only 
when  there  is  some  return  of  voluntary  power,  not  when  the  paralysis 
remains  absolute.  Tbe  spasm  is  especially  conspicuous  on  voluntary 
movement,  although  it  may  also  occur,  in  slighter  degree,  when  the 
limbs  are  at  rest.  All  forms  are  more  frequent  and  more  considerable 
in  tbe  arm  than  in  tbe  leg.  The  spasm  does  not  manifest  itself  until 
some  months  after  the  onset  of  tbe  hemiplegia,  coming  on  with  the 
return  of  voluntary  power;  once  established,  it  usually  persists, 
although  it  may  lessen  somewhat  in  tbe  course  of  years. 

Simple  tremor  is  not  common.  It  is  usually  fine,  and  occurs  chiefly 
during  movement,  rarely  when  the  limb  is  at  rest.  It  is  confined  to 
the  arm.  Bhythmical  movements  are  also  rare,  and  likewise  occui 
only  in  the  upper  limb.  There  may  be  alternate  flexion  or  ext'Cn- 
sion  of  the  fingers  or  wrist,  or  pronation  and  supination  of  the  hand, 
continuous  or  only  on  movement. 

The  most  common  form  is  that  in  which  there  is  tonic  spasm,  slowly 
farjing  in  relative  degree  in  different  muscles,  and  thus  causing  slow 
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irregular  moTemcnts,  chiefly  conspicuous  in  the  hand,  and  slow  irre- 
gular inco*ordination.  From  this  feature  it  may  conveniently  be 
termed  '*  mobile  spasm."  It  is  commonly  conjoined  with  more  or  less 
permanent  rigidity,  which  tends  to  fix  the  limb  in  a  certain  posture. 
This  fixed  rigidity  is  generally  proportioned  to  the  amount  of  paralysis. 
If  the  loss  of  power  is  slight,  and  there  is  no  fixed  rigidity,  tLe 
movements  may  extend  in  range.  In  some  cases  the  movements  are 
quick  instead  of  slow.  In  rare  cases,  these  movements  come  on 
without  preceding  hemiplegia;  su<h  a  condition  was  called  by 
Hammond  **athett)sis**  (  =  without  fixed  position).  Such  primary 
spasm  is  similar  in  oharactors  to  that  which  may  succeed  hemiplegia, 
and  every  gradation  is  met  with  between  such  cases  of  extensive 
movement  without  rigidity  and  the  more  frequent  cases  in  which  the 
movement's  are  slighter,  and  are  combined  with  fixed  contractur«». 
Tht-  condition  has  also  been  termed '"8|)as tic  hemiplegia  "  and  "  post- 
hemiplegic chorea."  This  latter  term  is  objectionable,  because  the 
condition  has  nothing  to  do  with  chorea,  and,  except  in  very  raie 
cases  of  quick  movement,  the  resemblance  to  true  chorea  is  remote. 
In  this  condition  the  up^H^r  arm  is  usually  adducted ;  the  ellow- 
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Fig.  f»5. — ContinQoat  mobile  spAfin  (athotosis)  after  slight  bemip'efrta. 
rPktieiit  «^ed  24 ;  cmset  of  l)eTniplepia  at  23 ;  of  spHsm  four  months  Iat4;r. 
Prprion«>  sviiLiii&.)  The  hand  was  in  continuous  movement  between  the 
two  iKHutions  «bown.  The  foot  was  habitually  inverted,  and  the  gremt  toe 
ofieL  i>ver-exten«'»ed. 

Fig.  <»fi.—  PoKt-bem-plegic  mobile  spa>m.  (The  hemiplegia  came  on  at 
28,  jm»lttibly  from  embolism.  «nd  was  swore.  Spasm  commenced  a  ye  r 
after  the  uii««'t,  at  the  same  time  as  slight  return  of  voluntary  t>ow(r.  Tl>o 
figure*;  *^\n^w  some  of  the  postures  of  the  hand  six  years  after  the  onset, 
eis]>*'ciul)y  vht  prcHJominazit  »pa&m  of  the  iutcro$»ei.) 

joint  IF  comrooiilj  fleicsi,  sometimes  extended,  and  occasionally  the 
exujbcit^d  arm  ii^  carrir^d  l»ackwards  by  the  spasm  and  rotated  inwards, 
SI*  lix'ui  ikt'  blind  if  held  against  the  lumbar  region  with  the  palm 
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turned  outwards.     In  the  same  patient,  the  arm  may  be  sometimes 
extended  and  sometimes  flexed.     If  there  is  fixed  rigidity,  this  usually 
affects  chiefly  the  flexors  of  the  wrist,  so  that  this  joiut  is  bent  at  a 
right  angle.     If  there  is  no  fixed  rigidity,  the  wrist  is  sometimes 
flexed,  sometimes  over-extended.     In  the  hand  (Figs.  65  and  66)  the 
spasm  has  almost  always  a  peculiar  distribution.     It  affects  especially 
the  interossei  and  lumbricales,  which  flex  the  metacarpo-phalangeal 
and  extend  the  phalangeal  joints  ;  sometimes  it  affects  al^;o  the  long 
extensor,  but  never  the  long  flexors  of  the  fingers,  which  are  the  espe- 
cial seat  of  the  ordinary  "  late  rigidity."     Hence,  the  hand  is  usually 
in  the  "  interosseal  position"  (such  as  the  interossei  produce),  with 
flexion  of  the  proximal  and  extension  of  the  middle  and  distal  phalan- 
ges, but  the  amount  of  spasm  varies  from  time  to  time  in  the  muscles 
of  the  different  digits ;  now  one  is  slowly  extended,  then  another ;  and 
the  thumb  is  sometimes  pressed  against  the  forefinger,  sometimes  oyer- 
extended.     At  one  time  all  the  fingers 
may  be  extended  and   separated,  then 
one  or  another  is  adducted   or  flextMl, 
the   wrist    being  sometimes   flexed  and 
sometimes  extended,  and  the  slow  irre- 
gular changes   in   position  suggest   the 
movements  of  the  tentacles  of  a  cuttle- 
fish.    The  constant  spasm  of  the  inter- 
ossei may,   after  a  time,   so  affect  the 
middle  and   distal  phalangeal   articuhi- 
tions  that   they   become   over-extended 
and  undergo  a  subluxation,  so  that  the 
head  of  the  nearer  phalanx  is  prominent 
on  the  palmar  aspect  of  the  finger,*     The 
exercise  of  the  muscles  bv  the  contin- 
uous   activity  may   lead  to   their  ovej-- 
gri>wth,  so  that  the  affected   arm   may 

be   larger  in    circumference    than    the   «,«  <,,•     ,r  , .,      ^ «    * 

'='  .  ,.  ,     Fig.  67.— Mobile  and  fixed  •p«im 

Other,  and  this  even  m  cases  in  which      in  band  atter  bcmiplegia  in 

growth  has  been  arrested  and  the  limb      ^'"^y^^^^i    In  the  upper  fijnire 

is  shorter   than  the  other.     When  the 

hand  is  at  perfect  rest,  the  movements 

become   slighter   and    often   cease,   but 

they   are   renewed   by   any   attempt  at 

voluutarv  action,  and  even  by  attention. 

In  more  severe  cases,  such  as  those  to  which  the  term  "athetosis'* 

is  strictly  applicable,  the  movements  continue  during  rest,  and  may 

even  persist  during  sleep      On  the  other  hand,  in  many  cases  the 

spontaneous  movements  are  trifling,  and  close  observation  may  be 

•  ThiH  occurs  chiefly  when  the  spasm  comes  on  early  in  life.  In  children  over- 
extension  of  the  |b«langeal  joints  can  readily  be  produced,  and  it  ia  kept  np  and 
increased  by  the  spasm. 


the  thumb  is  held  so  as  to  shovr 
the  over-extension  of  the  midd  le 
phalanges  of  the  fingers.  At 
toon  as  the  thumb  was  releasf  d, 
the  hand  assumed  the  iKisition 
shown  in  the  lower  figure. 
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necessary  to  detect  them.  In  all  cases  Toluntarj  moTement  is 
irregular  and  difficult,  the  spasm  excited  by  the  attempt  producing  a 
peculiar  slow  inco-ordination. 

The  leg  is  always  affected  in  much  slighter  degree  than  the  arm. 
The  spasm  is  extensor,  and  in  the  foot  tends  to  cause  elevation  of 
the  heel  and  inversion  of  the  foot — talipes  equino-varus.  Some  fixed 
rigidity  in  these  muscles  usually  coexists.  There  is  often  also  a 
marked  over-extension  of  the  great  toe.  The  mobile  spasm  in  the 
log  is  rarely  spontaneous,  but  is  usually  at  once  excited  by  movement, 
especially  by  attempts  to  walk. 

The  face,  in  these  cases,  presents  as  a  rule  no  spontaneous  spasm  ;* 
the  same  spasmodic  tendency  is  nevertheless  seen  also  here,  causing 
a  slight  movement  to  be  greater  in  degree  on  the  affected  side  than 
on  the  other,  and  the  result  may  be  of  great  diagnostic  importance. 
In  a  slight  smile,  for  instance,  the  angle  of  the  mouth  is  drawn  out- 
wards more,  and  often  sooner,  on  this  side  than  on  the  other,  although 
there  may  be  a  manifest  deficiency  of  power  on  a  stronger  movement. 
The  slight  over-action  in  the  face  is  often  a  most  valuable  diagnostic 
indication  in  cases  of  old  infantile  hemiplegia,  of  which  little  trace 
may  remain  elsewhere. 

In  about  half  the  casos  in  which  this  condition  follows  hemiplegia 
in  the  adult,  there  is  impaired  sensation  on  the  affected  side — hemi- 
anaBsthesia.  But  in  the  cases  which  date  from  childhood,  sensation 
is  always  normal.  (A  lesion  of  the  brain  in  childhood  seldom,  if  ever, 
causes  persistent  loss  of  sensibility.) 

It  has  been  mentioned  that  movement  intensifies  the  spasm  and 
is  disordered  by  it,  being,  in  consequence,  rendered  ataxic  or  inco- 
ordinate. In  some  cases  there  is  no  spontaneous  spasm,  but  simply 
inco-ordination  of  voluntary  movement,  varying  in  degree  from  mere 
awkwardness  or  unsteadiness  to  wild  disorder,  and  there  may  be 
jerking  inco-ordination  resembling  that  seen  in  disseminated  sclerosis. 

Regarding  the  nature  and  position  of  the  disease  which  causes 
these  disorders  of  movement  we  have  as  yet  but  little  pathological 
evidence.  The  symptom  is  observed  after  recovery  from  the  para- 
lysis, and  hence  in  patients  who,  for  the  most  part,  live  on  and  pass 
out  of  observation.  But  two  etiological  facts  are  of  great  signifi- 
cance. The  first  is  that  these  disorders  of  movement  are  far  more 
frequent  after  cerebral  softening  from  vascular  occlusion  than  after 
cerebral  hajmorrbage.f  The  second  is  that  they  follow  hemiplegia 
far  more  frequently  when  this  comes  on  in  infancy  or  childhood  than 
when  it  comes  on  in  adult  life.  The  probable  significance  of  the  first 
fact  is  that  in  softening,  slight  damage  to  the  cerebral  tissue  is  more 
extensive  than  the  actual  destruction,  and  the  spontaneous  spasm 

•  But  cf.  a  case  by  Bi'cvor  and  Horgley,  *Brit.  Med.  Journ.,'  1890,  ii,  1286. 
Many  otlier  anoniHlous  ca^es  have  b(  en  recorded,  cliiefly  iolitary  (see  Remak,  *  Near. 
Cent./  1888,  3^2;  Blocq  and  Blum,  *  Kev.  de  Med.,'  1888,  p.  79;  Kraft  Eblng^ 
•  Wien  Kl.  Woch.,'  1889,  Ac). 

t  See  "  Athetosis,"  &c.,  *  Med.-Chir.  Trans..'  1876. 
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must  be  referred  to  the  overact  ion  of  grej  matter,  wbicb  is  in  a  state 
of  altered  nutrition  and  function.  Heoce  we  can  understand  the 
occurrence  of  this  svmptom  from  a  lesion  wbicb  inyolTes  extensive 
sligbt  damage.  Tbe  significance  of  the  second  fact — tbe  frequency 
witb  wbicb  tbe  condition  follows  infantile  hemiplegia — is  probably 
tbe  greater  facility  witb  wbicb  tbe  growing  and  developing  nerre- 
cells  recover,  and  tbeir  greater  susceptibility  to  disorder  of  function 
when  tbeir  development  is  perverted. 

Begardiug  tbe  seat  of  tbe  disease  wbicb  gives  rise  to  tbese  sym- 
ptoms, tbe  facts  at  present  recorded  are  too  few  to  permit  any  accurate 
generalisation.  It  is,  however,  probable  that  a  distinction  must  be 
drawn  between  the  cases  in  which  the  lesion  occurs  in  childhood  and 
in  adult  life.  In  tbe  latter,  tbe  condition  is  rare,  and  in  most  of  the 
recorded  cases  the  disease  has  been  situated  either  in  or  outside  the 
optic  thalamus;  in  several,  it  involved  tbe  posterior  part  of  the 
internal  capsule,  a  fact  which  explains  tbe  occasional  association  of 
hemianesthesia.  Tbe  disease  of  tbe  internal  capsule  has  usually 
been  incomplete,  not  involving  the  whole  thickness  of  tbe  capsule,  and 
the  lesion  has  always  involved  the  grey  matter  of  the  lenticular  nucleus 
or  tbe  caudate  nucleus.  Since  tbe  optic  thalamus  is  not  in  the  motor 
path,  disease  limited  to  this  must  produce  tbe  symptom  indirectly 
by  disturbing  tbe  function  of  some  motor  structures.  It  is  certain, 
moreover,  that  the  symptom  may  result  from  disease  which  is  limited 
to  tbe  coitex.*  Regarding  tbe  cases  that  date  from  childhood  we  have 
very  few  facts.  In  those  that  have  been  examined,  the  disease  has 
varied  much  in  position  and  extent.  This,  and  the  frequency  of  its 
occurrence,  suggest  that,  as  mentioned  above,  the  symptom  is  due  to 
the  quality  of  the  lesion  (impairment  of  the  nutrition  of  growing 
motor  nerve-cells)  rather  than  to  its  site. 

The  relation  between  tbese  various  forms  of  post-bemiplegic  diseases 
of  movement  is  shown  in  tbe  following  table. 

Fost-hemiplegie  duorders  of  movement.^ 


<)aick,  clonic  spasm,  of 
inttfmitting  type 


\ 


.[^--{c^i'rU. 


«i        _  , .,  1,         I  Continuous  =■"  Athetosis." 

Slow,  mobile  spasm,  ~      ' 

mitting  type 


Regular  (continuous,  or  J 
on  luovemeiit)  .         .  |  Certain  regular  movements.doe 

(.     to  interossei,  pronators,  &e. 

Irregular    (continnou..  /  Choreoid  f  *^?^"'"'?',.''^ 
or  on  movement)      .\  jerking   \     of  uiovemeut. 
•         r  Continuous  =■"  Athetosis." 
».o   re-  I  On  movement  =  Slow,  cramp- |.  ,.c      ..         .       .       ,,_. 
•        -1      like  incoardination  «" /«Sp«t.ccontr«cture 'of 

*"  t      beuiiplfgic  cliildren. 

Tonic  spasm,  varying       .  1    jOfinteroasei  conspicuous 

Fixed  rigidity,  nn\'arying  j    \  Of  flexor  longusdigitorum  conspicuous  =  late  rigidity. 

*  A  conclusive  case  has  been  published  by  Den  ange, '  Revue  de  M^ecine/  May, 
1883,  Case  ii,  p.  375.  See  al»o  Beevor  and  Uursley,  'Brit.  Med.  Joum.,'  1890,  ii, 
1286. 

t  From  "Athetosis  and  Post-beroiplcgic  Disorders  of  Movement,*  'Med.-Chir. 
Tnns./  1876,  p.  271. 
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Convulsions. — ConTulsioDS  are  frequent  in  organic  brain  disease. 
They  are  produced  in  two  ways :  (1)  By  active  irritation,  as  in 
meningitis,  growing  tumours,  encephalitis,  and  in  acute  cerebral 
lesions,  hseniorrhage  or  softt^ning.  (2)  By  altered  nutrition  of  grey 
matter  around  a  stationary  lesion;  in  consequence  of  the  alteration 
the  grey  matter  possesses  deficient  stability,  and  "discharges."  By 
each  mechanism  convulsions  are  produced  most  readily  and  most 
frequently  when  the  disease  is  at  the  cortex,  and  the  second  mechanism 
is  practically  confined  to  cortical  lesions.  Stationary  lesions  scarcely 
ever  cause  convulsions,  unless  they  are  situated  in  or  near  the  motor 
convolutions.  On  the  other  band,  irritating  disease  often  causes  con- 
vulsions when  it  is  at  a  distance  from  the  motor  region,  both  when  it 
is  in  the  cortex  itself  and  in  the  deeper  parts  of  the  brain,  even  in  the 
pons.  Convulsions  also  result  from  general  increase  of  intracranial 
pressure. 

The  convulsions  that  result  from  organic  brain  disease  may  be 
general,  and  similar  to  those  of  idiopathic  epilepsy,  consisting  first  of 
tonic  and  then  of  clonic  spasm,  with  sudden  loss  of  consciousness.  A 
full  description  of  their  character  is  unnecessary  here,  since  they  are 
described  in  the  chapter  on  Epilepsy.  The  fits  are  usually  of  this 
type  when  they  are  due  to  a  diffuse  morbid  process,  as  meningitis,  or 
to  disease  away  from  the  motor  region,  and  also  whenever  the  dis- 
charge is  intense.  But  in  most  cases  in  which  the  convulsions  are 
due  to  focal  disease,  especially  when  this  is  in  or  near  the  motor 
region  of  the  cortex,  the  convulsion  is  of  a  different  type,  distinct  in 
at  least  some  of  the  attacks.  Tbe  discbarge  commences  at  the  seat 
of  irritation,  and  spreads  thence  in  tbe  motor  region.  Hence  the 
onset  of  the  convulsion  is  deliberate  and  local ;  often  consciousness  is 
not  lost  until  the  cerebral  discharge  has  progressed  beyond  its  point 
of  commencement.  The  local  commencement  may  be  seen  by  an 
observer,  and  often  the  patient  is  aware  of  the  commencing  fit,  and 
of  the  manner  in  which  it  commences.  The  local  commenciment  of 
the  convulsion  is  usually  in  the  side  of  the  face,  in  the  arm,  or  in  the 
leg.  If  slight,  the  convulsion  may  be  limited  to  the  part  in  which  it 
commences  (partial  convulsion),  and  consciousness  may  not  be  lost 
at  all.  If  more  severe,  the  convulsion  extends  to  all  parts  of  the  side 
on  which  it  commences,  and  consciousness  may  or  may  not  be  lost. 
If  still  more  severe  it  may  extend  to  the  opposite  side,  and  then 
consciousness  is  almost  always  lost.  But  there  is  a  further  distinction 
to  be  made  in  tbe  mode  of  affection  of  the  muscles  of  the  two  sides. 
Those  are  involved  in  different  degree  and  order,  according  to  their 
unilateral  or  bilateral  use  (Broadbent,  Hughlings  Jackson)  and 
corresponding  innervation  from  one  or  both  hemispheres  (see  p.  76). 
We  have  seen  that,  in  proportion  as  movements  are  bilateral,  those 
j.  on  tbe  paralysed  side  escape  in  hemiplegia.     In  the  same  proportion 

those  on  the  sound  side  are  involved  in  convulsion.  The  bilateral 
representation  which  permits  their  escape  in  one  case  ensures  their 
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involyement  in  the  other.  Heace  we  may  have  three  degrees  of 
extension  :  (1)  In  a  slight  unilateral  fit  the  unilateral  muscles  of  one 
side  are  alone  involved;  the  fit  affects  only  the  arm  and  leg.  (2)  In 
a  more  severe  fit,  in  addition  to  the  unilateral  muscles,  the  bilateral 
muscles  of  both  sides  are  involved,  e,  g,  both  sides  of  the  thorax,  and 
sometimes  the  opposite  leg,  the  arm  remaining  free.  (3)  In  a  still 
more  severe  fit  the  opposite  arm  is  also  involved,  or  the  whole  of 
the  second  side.  An  intense  discharge,  of  local  origin,  may  spread  so 
rapidly  as  to  appear  general  from  the  first.  On  the  other  hand,  it  ia 
important  to  remember  the  frequency  with  which  fits  due  to  local 
disease  begin  with  a  sensation,  in  the  limbs  or  special  senses,  to  which 
the  motor  spasm  is  added.  The  slightest  fits,  however,  may  consist  of 
the  sensation  only,  and  this  when  the  discharge  occurs  in  the  "  motor  ** 
region.  When  there  is  also  spasm,  the  place  at  which  the  sensation 
begins  (not  the  spasm)  points  to  the  seat  of  instability  in  the  brain. 

Yet  another  distinction  is  necessary.  There  are  muscles  on  the  two 
sides,  which,  together,  have  a  unilateral  action.  These  muscles,  as 
we  have  seen  (p.  78),  are  innervated  from  the  cerebral  hemisphere 
according  to  their  action,  e.  g.  the  muscles  which  move  the  head  and 
eyes  to  the  right  are  innervated  from  the  left  hemisphere.  We  have 
also  seen  that  iu  unilateral  paralysis  the  movement  is  lost  by  an 
impairment  of  the  muscles  on  both  sides.  In  a  unilateral  convulsion 
the  spasm  has  a  corresponding  distribution ;  the  head  and  eyes  are 
usually  turned  towards  the  side  convulsed,  by  these  contra-lateral 
muscles,  as  they  may  be  termed.  In  a  fit  which  is  from  the  first 
general,  it  is  common  to  have  the  convulsion  greater  on  one  side  than 
on  the  other,  with  a  correspondiug  deviation  of  the  head  and  eyes. 
In  a  fit  in  which  one  side  only  is  at  first  affected,  the  other  side  is 
often  affected  later,  while  the  convulsion  on  the  first  side  is  lessening. 
The  passage  to  the  second  arm  (probably  due  to  the  extension  of  the 
discharge  to  the  opposite  hemisphere)  is  attended  by  a  corresponding 
movement  of  the  head  and  eyes,  which,  turned  at  the  onset  towards 
the  side  first  affected,  are  afterwaids  directed  towards  the  second 
side,  when  this  becomes  involved  in  spasm. 

Convulsions  begin  locally  wi>en  the  disease  irritates  a  part  of  the 
brain  in  which  the  centres  for  the  different  parts  are  sufficiently 
separate,  and  chiefly  when  the  disease  is  in  or  near  the  cerebral  cortex, 
in  the  central  (motor)  convolutions  or  paracentral  lobule.  If  the  centre 
is  destroyed,  convulsions  rarely  begin  in  the  part,  which  is  then 
permanently  paralysed.  Hence  convulsions  occur  chiefly  from  disease 
which  partially  damages  the  centres,  or  which  is  in  their  neighbour- 
hood, and  irritates  them.  When  the  irritation  is  in  the  hitjhest  part  of 
these  convolutions  the  convulsion  usually  begins  at  the  foot;  when  in 
the  middle,  at  the  hand;  when  in  the  lower  part,  at  the  face,  and  then, 
if  the  disease  is  on  the  left  side,  is  often  associated  with  temporary 
loss  of  speech.  It  is  probable  that  a  similar  differentiation  of  spasm 
may  occur  in  limited  disease  of  the  white  substance  or  internal  capsule,. 
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may  be  the  same  as  that  on  the  un paralysed  side,  or  it  may  present  a 
slight  change,  iucroase  or  diminution.  The  change  is  never  consider- 
able, and  is  the  same  to  both  faradism  and  voltaism.  The  increase  is 
the  earlier  change  ;  a  decrease  is  not  usually  present  until  some  months 
after  the  onset.  In  the  cases  iu  which  there  is  an  alteration  of  mus- 
cular irritdbilitv,  there  is  generally  wasting  of  the  muscles,  sometimes 
considerable,  but  never  reaching  the  degree  seen  in  progressive  mus- 
cular atrophy.  Both  the  wasting  and  the  alteration  in  irritability  are 
probably  due  to  the  irritative  character  of  the  descending  degeneration 
in  the  pvramidal  tracts.  Although  the  degeneration  does  not  spread 
to  the  motor  nerve-cells  as  a  destructive  process,  it  seems,  when  irri- 
tative in  character,  to  influence  their  nutrition  and  the  nutrition  of 
the  motor  nerve-fibres  proceeding  from  them,  and,  through  these,  that 
of  the  muscles. 

VasO'tnotor  and  Trophic  Changes. — The  paralysed  limbs  (1)  may 
present  no  vascular  changes ;  (2)  they  may  be  warmer  by  half  a  degree 
or  so  than  those  uf  the  opposite  side  ;  (3)  they  may  be  colder,  pale  or 
livid.  Eulenberg  and  Landois  have  ascertained  that  the  coilex  contains, 
near  the  motor  centres  for  the  limbs,  other  centres  that  influence  the 
vascular  state  of  the  limbs.  Irritation  of  these  centres  causes  pallor 
and  coldness,  while  hypersemia  and  increased  warmth  are  probably  the 
result  of  a  loss  of  the  central  influence,  and  may  be  due  to  disease  of 
the  cortex  or  of  the  path  from  it,  which  seems  to  pass  in  the  posterior 
limb  of  the  internal  capsule.  The  elevation  of  temperature  may  be 
from  '2°  to  15°  P.  above  that  of  the  unparalysed  side.  It  is  often 
uniformly  raised  for  ten  days  or  a  fortnight,  and  then  presents  varia- 
tions, sometimes  an  elevation,  sometimes  a  depression.  The  elevation 
of  temperature  may  be  acc(>mpauied  by  redness  of  the  skin  ;  when  the 
temperature  falls  the  vessels  ni^y  contract,  causing  pallor,  or  may 
remain  distended,  and  the  limb  then  has  a  bluish-red  aspect.  Occa- 
sionally there  is  increased  sweating.  There  may  be  some  subcu- 
taneous oedema,  most  marked  towards  the  extremity  of  the  limb. 
This,  in  slight  decree,  is  very  common,  and  may  come  on  mi  the 
end  of  one  or  two  days  and  persist  for  many  weeks.  It  is  especially 
great  when  there  is  kidney  disease,  and  may  be  very  marked  in  the 
paralysed  limb  and  absent  elsewhere.  In  some  cases  there  is  a 
tendency  to  acute  trophic  chan<^es.  Slight  pressure,  continued  for 
a  few  hours,  may  raise  a  blister,  and  even  cause  the  skin  to 
slough ;  sometimes,  indeed,  the  vesication  and  sloughing  seem  spon- 
taneous. Bedsores  thus  readily  occur.  Their  most  common  seat  in 
hemiplegia  is  the  gluteal  region,  while  in  paraplegia  it  is  usually 
over  the  sacrum.  The  skin  over  the  trochanter,  malleolus,  and  heel 
is  also  apt  to  slough,  manifestly  because  these  points  are  the  most 
exposed  to  pressure.  A  marked  tendency  to  such  sloughing  is  of  bad 
prognostic  significance. 

More  chronic  trophic  changes  are  sometimes  observed.     Dissemi- 
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naied  neuritis,  with  considerable  thickening  of  the  n^Tre!)  at  certain 
spots,  has  been  met  with  (Leubuscher),  and  is  said  to  be  independent 
of  degeneration  in  the  pyramidal  tracts  (Charcot).  Inflammation  of 
the  hirger  joints,  attended  with  redness  and  swelling,  has  been  occa- 
sionallj  observed  during  the  latter  part  of  the  period  of  inflammatory 
reaction,  three  or  four  weeks  after  the  onset.  It  is  limited  to  the 
hemiplegic  side,  and  is  evidently  analogous  to  the  similar  inflammation 
that  is  secondary  to  acute  myelitis.  This  condition  is  met  with  more 
frequently  in  cases  of  cerebral  softening  than  of  cerebral  hsBmor- 
rhage. 

In  some  cases  there  are  symptoms  that  sugprest  paralysis  of  the 
cervical  sympathetic  (Nothna^el).  These  are  contraction  of  the  pupil, 
slight  drooping  of  the  eyelid  (not  due  to  paralysis  of  the  levator, 
because  the  eyelid  can  be  raised  as  high  as  on  the  paralysed  siJe)» 
narrowing  of  the  palpebral  fissure,  retraction  of  the  eyeball,  and  an 
increased  secretion  of  tears  and  of  nasal  mucus.  The  pulse  on  the 
paralysed  side  is  often  smaller  than  on  the  other,  and  sphygmographic 
tracings  are  said  to  show  a  lessened  contractility  of  the  wall  of  the 
vessel  (Wolff  and  Eulenberg). 

Occasionally  the  nutrition  of  the  nails  is  changed,  and  they  become 
more  curved  and  brittle.  Barely  there  is  an  increase  in  the  growth  of 
hair  and  a  thickening  of  the  skin.  When  hemiplegia  comes  on  in 
childhood  the  growth  of  the  limbs  is  usually  retarded,  and  they  never 
attain  the  normal  size.  The  difference  is  more  marked  in  the  upper 
than  in  the  lower  limbs,  and  affects  all  parts,  including  the  bones  ;  in 
the  scapula  it  is  often  very  conspicuous. 

Disorders  of  Movement  after  Hemiplegia. — Besides  the  rigidity 
already  mentioned  the  affected  limbs  sometimes  present  other  forms 
of  spasm, — tremor,  rhythmical  movements,  and  especially  irregular 
movements,  occasionally  quick,  more  often  slow.  These  occur  only 
when  there  is  some  return  of  voluntary  power,  not  when  the  paralysis 
remains  absolute.  The  spasm  is  especially  conspicuous  on  voluntary 
movement,  although  it  may  also  occur,  in  slighter  degree,  when  the 
limbs  are  at  rest.  All  forms  are  more  frequent  and  more  considerable 
in  the  arm  than  in  the  leg.  The  spasm  does  not  manifest  itself  until 
some  months  after  the  onset  of  the  hemiplegia,  coming  on  with  the 
return  of  voluntary  power;  once  established,  it  usually  persists, 
although  it  may  lessen  somewhat  in  the  course  of  years. 

Simple  tremor  is  not  common.  It  is  usually  fine,  and  occurs  chiefly 
during  movement,  rarely  when  the  limb  is  at  rest.  It  is  confined  to 
the  arm.  Bhythmical  movements  are  also  rare,  and  likewise  occtu 
only  in  the  upper  limb.  There  may  be  alternate  flexion  or  exten- 
sion of  the  fingers  or  wrist,  or  prouation  and  supination  of  the  hand, 
continuous  or  only  on  movement. 

The  most  common  form  is  that  in  which  there  is  tonic  spasm,  slowly 
varying  in  relative  degree  in  different  muscles,  and  thus  causing  slow 
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irregular  moyements,  chiefly  conspicuous  in  the  hand,  and  slow  irre- 
gular inco-ordinatiou.  From  this  feature  it  may  convenientlj  be 
termed  "  mobile  spasm."  It  is  commonly  conjoined  with  more  or  less 
permanent  rigidity,  which  tends  to  fix  the  limb  in  a  certain  posture. 
Tbis  fixed  rigidity  is  generally  proportioned  to  the  amount  of  paralysis. 
If  the  loss  of  power  is  slight,  and  there  is  no  fixed  rigidity,  the 
movements  may  extend  in  range.  In  some  cases  the  movements  are 
quick  instead  of  slow.  In  rare  cases,  these  movements  come  on 
without  preceding  hemiplegia;  suih  a  condition  was  called  by 
Hammond  ** atiietosis "  (  =  without  fixed  position).  Such  primary 
spasm  is  similar  in  charact<*rs  to  that  which  may  succeed  hemiplegia, 
and  every  gradation  is  met  with  between  such  cases  of  extensive 
movement  without  rigidity  and  the  more  frequent  cases  in  which  the 
movements  are  slighter,  and  are  combined  with  fixed  contracture. 
The  condition  lias  also  been  termed '"spastic  hemiplegia  **  and  "  post- 
hemiplegic chorea."  This  latter  term  is  objectionable,  because  the 
condition  has  nothing  to  do  with  chorea,  and,  except  in  very  raie 
cases  of  quick  movement,  the  resemblance  to  true  chorea  is  remote. 
In  this  condition  the  upper  arm  is  usually  adducted ;  the  ellow- 
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Fio.  65. — Continuoufl  mobile  spnpm  (athetosis)  after  slight  hemiplefria. 
(Patient  a^e<l  24 ;  onset  of  lieniiplegria  at  23 ;  of  sptiBin  four  months  later. 
Previous  syphilis.)  The  hand  was  in  continuous  movement  between  the 
two  |)0$ition8  shown.  The  foot  was  habitually  inverted,  and  the  great  toe 
often  over-exton«letl. 

Fio.  r»6.— l*osthem'plegic  mobile  spasm.  (The  hemiplegia  came  on  at 
23,  probiibly  from  emliolism,  and  wrs  severe.  Spusm  commenced  a  yer 
after  the  onset,  at  the  same  time  as  slight  return  of  voluntary  power.  TliO 
figures  f^how  some  of  the  poHtures  of  the  hand  six  years  after  the  onset, 
especially  the  predominant  spiism  of  the  interossei.) 

joint  is  commonly  flexed,  sometimes  extended,  and  occasionally  the 
exteiide«l  arm  is  carried  backwards  by  the  spasm  and  rotuted  inwards, 
80  that  the  hand  is  held  against  the  lumbar  region  with  the  palm 
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turned  outwards.     In  the  same  patient,  the  arm  maj  be  sometimes 
extended  and  sometimes  flexed.     If  there  is  fixed  rigidity,  this  usually 
aflPects  chiefly  the  flexors  of  the  wrist,  so  that  this  joint  is  bent  at  a 
right  angle.     If  there  is  no  fixed  rigidity,  the  wrist  is  sometimes 
flexed,  sometimes  over-extended.     In  the  hand  (Figs.  66  and  66)  the 
spasm  has  almost  always  a  peculiar  distribution.     It  affects  especially 
the  interossei  and  lumbricales,  which  flex  the  me taciirpo- phalangeal 
and  extend  the  phalangeal  joints  ;  sometimes  it  affects  also  the  long 
extensor,  but  never  the  long  flexors  of  the  fingers,  which  are  the  espe- 
cial seat  of  the  ordinary  "  late  rigidity."     Hence,  the  hand  is  usually 
in  the  "  interosseal  position"  (such  as  the  interossei  produce),  with 
flexion  of  the  proximal  and  extension  of  the  middle  and  distal  phalan- 
ges, but  the  amount  of  spasm  varies  from  time  to  time  in  the  muscles 
of  the  different  digits ;  now  one  is  slowly  extended,  then  another ;  and 
the  thumb  is  sometimes  pressed  against  the  forefinger,  sometimes  over- 
extended.   At  one  time  all  the  fingers 
may  be  extended   and   separated,  then 
one  or  another  is  adducted   or  flexed, 
the   wrist    being  sometimes   flexed  and 
sometimes  extended,  and  the  slow  irre- 
gular changes   in   position   suggest   the 
movements  of  the  tentacles  of  a  cuttle- 
fish.    The  constant  spasm  of  the  inter- 
ossei may,   after  a  time,   so  affect  the 
middle  and   distal  {phalangeal   articula- 
tions that   they   become   over- extended 
and  undergo  a  subluxation,  so  that  the 
head  of  the  nearer  phalanx  is  prominent 
on  the  palmar  aspect  of  the  finger.*    The 
exercise  of  the  muscles  by  the  contin- 
uous  activity  may   lead  to   their  over- 
growth, so  that  the  affected   arm   may 

be   larger  in    circumference    tban    the  «^^  «^     ^.r  ,  .|       .  -    s       ^ 

°  .  _.  ,     Fio.  67.--Mobile  and  fixed  ipaam 

other,  and  this  even  in  cases  m  which      in  hand  alter  hemipleffia  in 

growth  has  been  arrested  and  the  limb 

is  shorter  than  the  other.     When  the 

hand  is  at  perfect  rest,  the  movements 

become   slighter  and    often   cease,  but 

they   are   renewed   by   any   attempt   at 

voluntary  action,  and  even  by  attention. 

In  more  severe  cases,  such  as  those  to  which  the  term  "athetosis'* 

is  strictly  ap}»licable,  the  movements  continue  during  rest,  and  may 

even  persist  during  sleep      On  the  other  hand,  in  many  cases  the 

spontaneous  movements  are  trifling,  and  close  observation  may  be 

•  Tl.i^  occurs  chiefly  when  the  spaBm  comes  on  early  in  life.  In  children  over- 
extension of  the  phalangeal  joints  can  readily  be  produced,  and  it  it  kept  np  and 
increased  by  the  spasm. 


liplegia  in 
early  life.  In  the  upper  dfcnre 
the  thumb  is  held  so  as  to  show 
the  over-extension  of  the  mid<i  le 
phalanges  of  the  fingers.  As 
■oon  as  the  thumb  wns  releas*  d, 
the  hand  assumed  the  position 
shown  in  the  lower  figure. 
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necessary  to  detect  them.  In  all  cases  Toluntary  moTement  is 
irregular  and  difficult,  the  spasm  excited  by  the  attempt  producing  a 
peculiar  slow  inco-ordi nation. 

The  leg  is  always  affected  in  much  slighter  degree  than  the  arm. 
The  spasm  is  extensor,  and  in  the  foot  tends  to  cause  elevation  of 
the  heel  and  inyersion  of  the  foot — talipes  equino-varus.  Some  fixed 
rigidity  in  these  muscles  usually  coexists.  There  is  often  also  a 
marked  over-extension  of  the  great  toe.  The  mobile  spasm  in  the 
K'g  is  rarely  spontaneous,  but  is  usually  at  once  excited  by  movement, 
especially  by  attempts  to  walk. 

The  face,  in  these  cases,  presents  as  a  rule  no  spontaneous  spasm  ;* 
the  same  spasmodic  tendency  is  nevertheless  seen  also  here,  causing 
a  slight  movement  to  be  greater  in  degree  on  the  affected  side  than 
on  the  other,  and  the  result  may  be  of  great  diagnostic  importance. 
In  a  slight  smile,  for  instance,  the  angle  of  the  mouth  is  drawn  out- 
wards more,  and  often  sooner,  on  this  side  than  on  the  other,  although 
there  may  be  a  mauifcht  deficiency  of  power  on  a  stronger  movement. 
The  slight  over-action  in  the  face  is  often  a  most  valuable  diagnostic 
indication  in  cases  of  old  infantile  hemiplegia,  of  which  little  trace 
may  remain  elsewhere. 

In  about  half  the  cases  in  which  this  condition  follows  hemiplegia 
in  the  adult,  there  is  impaired  sensation  on  the  affected  side — hemi* 
ansBsthesia.  But  in  the  cases  which  date  from  childhood,  sensation 
is  always  normal.  (A  lesion  of  the  brain  in  childhood  seldom,  if  ever, 
causes  persistent  loss  of  sensibility.) 

It  has  been  mentioned  that  movement  intensifies  the  spasm  and 
is  disordered  by  it,  being,  in  consequence,  rendered  ataxic  or  inco- 
ordinate.  In  some  cases  there  is  no  spontaneous  spasm,  but  simply 
inco-ordination  of  voluntary  movement,  varying  in  degree  from  mere 
awkwardness  or  unsteadiness  to  wild  disorder,  and  there  may  be 
jerking  inco-ordination  resembling  that  seen  in  disseminated  sclerosis. 

Regarding  the  nature  and  position  of  the  disease  which  causes 
these  disorders  of  movement  we  have  as  yet  but  little  pathological 
evidence.  The  symptom  is  observed  after  recovery  from  the  para- 
lysis, and  hence  in  patients  who,  for  the  most  part,  live  on  and  pass 
out  of  observation.  But  two  etiological  facts  are  of  great  signifi- 
cance. The  first  is  that  these  disorders  of  movement  are  far  more 
frequent  after  cerebral  softening  from  vascular  occlusion  than  after 
cerebral  heemorrLage.t  The  second  is  that  they  follow  hemiplegia 
far  more  frequently  when  this  comes  on  in  infancy  or  childhood  than 
when  it  comes  on  in  adult  life.  The  probable  significance  of  the  first 
fact  is  that  in  softening,  slight  damage  to  the  cerebral  tissue  is  more 
extensive  than  the  actual  destruction,  and  the  spontaneous  spasm 

•  But  cf.  a  case  by  Bt-evor  aiui  Horsley,  *Brit.  Med.  Journ.,'  1890,  ii,  1286. 
Many  oilier  anomulous  ca>e8  have  been  recorded,  chiefly  solitary  (see  Remak,  *  Near. 
Cent./  1888,  3y2  ;  Blocq  and  Blum,  *  Rev.  de  Med.,*  1888,  p.  79;  Kraft  Ebing, 
•  Wien  Kl.  Woch.,'  1889.  &c.). 

t  See  •*  Athetosis,"  Ac, '  Med.-Chir.  Trans./  1876. 
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must  be  referred  to  tbe  OTei*action  of  grej  matter,  wbich  is  in  a  state 
of  altered  nutrition  and  function.  Heuce  we  can  understand  the 
occurrence  of  this  symptom  from  a  lesion  which  involves  extensive 
slight  damage.  Tbe  significance  of  the  second  fact — tbe  frequency 
with  which  the  condition  follows  infantile  hemiplegia — is  probably 
the  greater  facility  with  which  the  growing  and  developing  nerve- 
cells  recover,  and  their  greater  susceptibility  to  disorder  of  function 
when  their  development  is  perverted. 

Regarding  the  seat  of  the  disease  which  gives  rise  to  these  sym- 
ptoms, the  facts  at  present  recorded  are  too  few  to  permit  any  accurate 
generalisation.  It  is,  however,  probable  that  a  distinction  must  be 
drawn  between  the  cases  in  which  the  lesion  occurs  in  childhood  and 
in  adult  life.  In  the  latter,  the  condition  is  rare,  and  in  most  of  the 
recorded  cases  the  disease  has  been  situated  either  in  or  outside  the 
optic  thalamus;  in  several,  it  involved  the  posterior  part  of  the 
internal  capsule,  a  fact  which  explains  the  occasional  association  of 
hemiaDsesthesia.  The  disease  of  the  internal  capsule  has  usually 
been  incomplete,  not  involving  the  whole  thickness  of  the  capsule,  and 
the  lesion  has  always  involved  the  grey  matter  of  the  lenticular  nucleus 
or  the  caudate  nucleus.  Since  the  optic  thalamus  is  not  in  the  motor 
path,  disease  limited  to  this  must  produce  the  symptom  indirectly 
by  disturbing  the  function  of  some  motor  structures.  It  is  certain, 
moreover,  that  the  symptom  may  result  from  disease  which  is  limited 
to  the  cottex.*  Regarding  the  cases  that  date  from  childhood  we  have 
very  few  facts.  In  those  that  have  been  examined,  the  disease  has 
varied  much  in  position  and  extent.  This,  and  the  frequency  of  its 
occur rence,  suggest  that,  as  mentioned  above,  the  symptom  is  due  to 
the  quality  of  the  lesion  (impairment  of  the  nutrition  of  growing 
motor  nerve-cells)  rather  than  to  its  site. 

The  relation  between  these  various  forms  of  post-hemiplegic  diseases 
of  movement  is  shown  in  the  following  table. 

Fosi-hemij^legic  disorders  of  movement.f 

^  Regular  (continuous,  or  J  *• 

on  luovemeut)  .         .  |  Certain  regular  movement8.due 
Qaick,   clonic   spasm,  of  L     to  interosaei,  pronators,  &e. 

intermitting  type  .1  r  Continuous  spasm. 

Irregular    (continuous,  f  Choreoid  I     ^r  incu6rdin\iU^ 
^     or  on  movement)       .\  jerking   |     of  movemeut. 
^,  ...  -         r  Continuous  =*" Athetosis." 

"«  yP"  I      like  .ncodrdination  j     Ue,nipWgic  cUldren. 

Tonic  spasm,  v&rying       .  1     f  Of  interossei  conspicuous 
Fixed  rigidity,  unvarying  J     lOf  flexor  longusdigitorum  conspicuous = late  rigidity. 

*  A  conclusive  case  has  been  published  by  Den  ange, '  Revue  de  M^ecine,'  May, 
1883,  Case  ii,  p.  375.  See  aI»o  Beevor  and  Uorsley,  <Brit.  Med.  Joum.,'  1890,  ii, 
1286. 

t  From  '*  Athetosis  and  Post-hemiplcgic  Disorders  of  Morement,"  'Med.-Chir. 

Trans./  1876,  p.  271. 
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Convulsions. — ConvTilsioDs  are  frequent  in  organic  brain  disease. 
They  are  produced  in  two  ways:  (1)  By  active  irritation,  as  in 
meningitis,  growing  tumours,  encephalitis,  and  in  acute  cerebral 
lesions,  hsBmorrhage  or  softening.  (2)  By  altered  nutrition  of  grey 
matter  around  a  stationary  lesion ;  in  consequence  of  the  alteration 
the  grey  matter  possessi's  deficient  stability,  and  "discbarges."  By 
each  mechanism  convulsions  are  produced  most  readily  and  most 
frequently  when  the  disease  is  at  the  cortex,  and  the  second  mechanism 
is  practically  confined  to  cortical  lesions.  Stationary  lesions  scarcely 
ever  cause  convulsions,  unless  they  are  situated  in  or  near  the  motor 
convolutions.  On  the  other  band,  irritating  disease  often  causes  con- 
vulsions when  it  is  at  a  distance  from  the  motor  region,  both  when  it 
is  in  the  cortex  itself  and  in  the  deeper  parts  of  the  brain,  even  in  the 
pons.  Convulsions  also  rebult  from  general  increase  of  intracranial 
pressure. 

The  convulsions  that  result  from  organic  brain  disease  may  be 
general,  and  similar  to  those  of  idiopathic  epilepsy,  consisting  first  of 
tonic  and  then  of  clonic  spasm,  with  sudden  loss  of  consciousness.  A 
full  description  of  their  character  is  unnecessary  here,  since  they  are 
described  in  the  chapter  on  Epilepsy.  The  fits  are  usually  of  this 
type  when  they  are  due  to  a  diffuse  morbid  process,  as  meningitis,  or 
to  disease  away  from  the  motor  region,  and  also  whenever  the  dis- 
charge is  intense.  But  in  most  cases  in  which  the  convulsions  are 
due  to  focal  disease,  esitecially  when  this  is  in  or  near  the  motor 
region  of  the  cortex,  the  convulsion  is  of  a  different  type,  distinct  in 
at  least  some  of  the  att^icks.  Tbe  discbarge  commences  at  the  seat 
of  irritation,  and  spreads  thence  in  tbe  motor  region.  Hence  the 
onset  of  the  convulsion  is  deliberate  and  local ;  often  consciousness  is 
not  lost  until  the  cerebral  discharge  has  progressed  beyond  its  point 
of  commencement.  Tbe  local  commencement  may  be  seen  by  an 
observer,  and  often  the  patient  is  aware  of  the  commencing  fit,  and 
of  the  manner  in  which  it  commences.  The  local  commenc«'ment  of 
the  convulsion  is  usually  in  tbe  side  of  the  face,  in  the  arm,  or  in  the 
leg.  If  slight,  the  convulsion  may  be  limited  to  the  part  in  which  it 
commences  (partial  convulsion),  and  consciousness  may  not  be  lost 
at  all.  If  more  severe,  the  convulsion  extends  to  all  parts  of  the  side 
on  which  it  commences,  and  consciousness  may  or  may  not  be  lost. 
If  still  more  severe  it  may  extend  to  the  opi)Osite  side,  and  then 
consciousness  is  almost  always  lost.  But  there  is  a  further  distinction 
to  be  made  in  tbe  mode  of  affection  of  the  muscles  of  the  two  sides. 
Those  are  involved  in  different  de^'ree  and  order,  according  to  their 
unilateral  or  bilateral  use  (Broadbent,  Hughlings  Jackson)  and 
corresponding  innervation  from  one  or  both  hemi8j)here8  (see  p.  76). 
We  have  seen  that,  in  proportion  as  movements  are  bilateral,  those 
on  tbe  paralysed  side  escape  in  bemiplegia.  In  the  same  proportion 
those  on  the  sound  side  are  involved  in  convulsion.  Tbe  bilateral 
representation  which  pcjrmits  their  escape  in  one  case  ensures  their 


SYMPTOMS.  91 

involTement  in  the  other.  Heace  we  maj  hare  three  degrees  of 
extension  :  (1)  In  a  slight  unilateral  fit  the  unilateral  muscles  of  one 
side  are  alone  involved ;  the  fit  affects  onlj  the  arm  aud  leg.  (2)  In 
a  more  severe  fit,  in  addition  to  the  unilateral  muscles,  the  bilateral 
muscles  of  both  sides  are  involved,  e.  g.  both  sides  of  the  thorax,  and 
sometimes  the  opposite  leg,  the  arm  remaining  free.  (3)  In  a  still 
more  severe  fit  the  op{K>site  arm  is  also  involved,  or  the  whole  of 
the  second  side.  An  intense  discharge,  of  local  origin,  may  spread  so 
rapidlv  as  to  appear  general  from  the  first.  On  the  other  hand,  it  is 
important  to  remember  the  frequency  with  which  fits  due  to  local 
disease  begin  with  a  sensation,  in  the  limbs  or  special  senses,  to  which 
the  motor  spasm  is  added.  The  slightest  fits,  however,  maj  consist  of 
the  sensation  only,  and  this  when  the  discharge  occurs  in  the  "  motor  '^ 
region.  When  there  is  also  spasm,  the  place  at  which  the  sensation 
begins  (not  the  spasm)  points  to  the  seat  of  instability  in  the  brain. 

Tet  another  distinction  is  necessary.  There  are  muscles  on  the  two 
sides,  which,  together,  have  a  unilateral  action.  These  muscles,  as 
we  have  seen  (p.  78),  are  innervated  from  the  cerebral  hemisphere 
according  to  their  action,  e,  g.  the  muscles  which  move  the  head  and 
eyes  to  the  right  are  innervated  from  the  left  hemisphere.  We  have 
also  seen  that  in  unilateral  paralysis  the  movement  is  lost  by  an 
impairment  of  the  muscles  on  both  sides.  In  a  unilateral  convulsion 
the  spasm  has  a  corresponding  distribution  ;  the  head  and  eyes  are 
usually  turned  towards  the  side  convulsed,  by  these  contra-lateral 
muscles,  as  they  may  be  termed.  In  a  fit  which  is  from  the  first 
general,  it  is  common  to  have  the  convulsion  greater  on  one  side  than 
on  the  other,  with  a  corresponding  deviation  of  the  head  and  eyes. 
In  a  fit  in  which  one  side  only  is  at  first  affected,  the  other  side  is 
often  affected  later,  while  the  convulsion  on  the  first  side  is  lessening. 
The  passage  to  the  second  arm  (probably  due  to  the  extension  of  the 
discharge  to  the  opposite  hemisphere)  is  attended  by  a  corresponding 
movement  of  the  head  and  eyes,  which,  turned  at  the  onset  towards 
the  side  first  affected,  are  afterwaids  directed  towards  the  second 
side,  when  this  becomes  involved  in  spasm. 

Convulsions  begin  locally  wl>en  the  disc^ase  irritates  a  part  of  the 
brain  in  which  the  centres  for  the  different  parts  are  sufficiently 
separate,  and  chiefly  when  the  disease  is  in  or  near  the  cerebral  cortex, 
in  the  central  (motor)  convolutions  or  paracentral  lobule.  If  the  centre 
is  destroyed,  convulsions  rarely  begin  in  the  part,  which  is  then 
permanently  paralysed.  Hence  convulsions  occur  chiefly  from  disease 
which  partially  damages  the  centres,  or  which  is  in  their  neighbour- 
hood, and  irritates  them.  When  the  irritation  is  in  the  hi^'hest  part  of 
these  convolutions  the  convulsion  usually  begins  at  the  foot ;  when  in 
the  middle,  at  the  hand;  when  in  the  lower  part,  at  the  face,  and  then, 
if  the  disease  is  on  the  left  side,  is  often  associated  with  temporary 
loss  of  speech.  It  is  probable  that  a  similar  differentiation  of  spasm 
may  occur  in  limited  disi>ase  of  the  white  substance  or  internal  capsule,. 
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but  it  IB  very  uncommon  for  convulsions  to  result  from  diseai>e  away 
from  motor  nerve-cells.  When  the  convulsion  begins  in  one  limb,  it 
maj  commence  by  a  motion  or  a  sensation,  according  as  the  motor  or 
sensory  elements  lead  in  the  discharge.  We  do  not  yet  know  whether 
this  difEerence  has  a  localising  value.  Probably  it  has  not.  Disease 
of  the  central  convolutions  may  cause  convulsions  commencing  by  a 
sensory  aura.  We  have  seen  that  tliese  convolutions  have  sensory  as 
well  as  motor  functions.  We  must  at  present  regard  the  commence- 
ment of  the  fit  by  a  sensation  in  the  arm,  leg,  or  face,  as  of  the  same 
diagnostic  value  as  the  commencement  by  motor  spasm. 

In  idiopathic  epilepsy  special  sense  aursB  are  not  infrequent,  but  in 
organic  brain  disease  they  are  rare,  but  most  important.  They  signify 
that  the  disease  is  adjacent  to  the  special  sense  centres  in  the  cortex. 
Thus  I  have  mentioned  elsewhere*  a  case  in  which  a  tumour  of  the 
occipital  lobe  caused  a  visual  aura,  and  another  case  in  which  an 
auditory  aura  preceded  convulsions  due  to  a  tumour  which  commenced 
beneath  the  first  temporal  convolution.f  In  a  third  case  a  tumour 
in  the  middle  of  the  posterior  limb  of  the  fissure  of  Sylvius,  invading 
the  first  temporal  convolution,  caused  convulsions  on  the  opposite  side, 
which  also  began  with  an  auditory  aura  (see  the  chapter  on  Intra- 
cranial Tumours).  The  higher  the  body-heat,  the  more  readily  are 
ctmvulsions  produced. J 

The  convulsions  that  attend  the  onset  of  a  vascular  lesion  are 
usually  general,  but  commence  on  the  side  which  is  subsequently 
paralysed,  and  they  may  be  confined  to  this  side,  especially  in  the  case 
of  surface  lesions,  and  they  may  continue  after  hemiplegia  hf>4 
become  established;  in  deeper  lesions  they  usually  cease  after  the 
onset  of  tlie  paralysis,  and  if  they  continue  they  usually  affect  only 
the  unparaljsed  side.  The  late  post-hemiplegic  convulsions  usually 
affect  only  or  chiefly  the  paralysed  side. 

Unilateral  or  local  convulsion  often  leaves  behind  it  transient 
weakness  in  the  part  convulsed,  lasting  for  a  few  hours  and  then 
passing  away  (post-convulsive  paralysis).  A  severe  fit  probably  pro- 
duces this  weakness  by  exhausting  the  nerve-elements  (Bobertson, 
Hu<rhlings  Jackson).  But  similar  weakness  often  follows  or  accom- 
panies very  slight  fits,  especially  those  in  which  the  first  (and  some* 
times  the  sole)  dischar^^e  is  sensory,  and  it  is  then  probably  of 
inhibitory  nature.  §  If  fits  succeed  each  other  with  great  frequency 
for  many  days,  this  paralysis  may  persist  during  the  brief  intervals, 
and  be  very  considerable  in  degree,  but  pass  away  rapidly  after  the 
attacks  have  ceased. 

The  great  characttM'istic,  therefore,  of  the  convulsions  of  organic 
brain  disease  is  their  local  commencement. ||     A  local  fit,  e.g.  limited 

•  '  Epilepsy,'  1881,  p.  G8.  f  lb.,  p.  70. 

J  See  'Arch,  de  Phys.,'  1889.  §  'Epilepiy,'  p.  98. 

II  Oa  Recount  uf  their  careful  study  by  Hughlingt  Jackson  tbey  are  often  ealled 
""  JackKonitin." 
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to  one  limb,  and  local  commencement  of  a  unilateral  or  general  fit, 
have  the  same  significance.  The  difference  is  of  degree  only.  Each 
shows  that  the  discharge  in  the  brain  begins  locally,  and  indicates  a 
local  change  causing  a  persistent  instability  at  the  spot.  But  local 
commenceraeut,  while  it  proves  local  changes  of  nutrition,  does  not 
prove  that  the  disease  is  what  is  called  "organic,"  %.  e.  such  as  can  be 
detected  by  the  naked  eve,  or  even  by  the  microscope.  Such  local 
commencement  is  sometimes  met  with  in  idiopathic  epilepsy,  but  it  is 
very  rare  in  this  form,  in  which  the  common  onset  is  by  a  general 
or  a  visceral  aura,  or  by  initial  loss  of  consciousness.  The  local  com- 
mencement, therefore,  suggests  organic  disease,  just  as  the  visceral 
aura  (as  a  sensation  at  the  epigastrium),  or  general  convulsion  without 
any  warning,  suggests  idiopathic  epilepsy.  If  the  local  fits  are  very 
slight  and  frequent,  the  probability  that  there  is  organic  disease  is 
very  great,  because  there  must  be  an  excessive  degree  of  local  insta- 
bility, unlikely  to  exist  in  idiopathic  epilepsy,  in  which  the  morbid 
state  is  generally  widely  distribut^ed  through  the  brain,  and  the  insta- 
bility is  seldom  confined  to  one  part.  In  all  cases,  therefore,  in  which 
fits  begin  locally,  a  careful  search  must  be  made  for  any  other  iudic^i- 
tion  of  organic  disease.  But  repeated  convulsions  from  stationary 
organic  disease  (in  which  the  discharges  spread  through  the  brain) 
may  induce  a  state  like  that  of  idiopathic  epilepsy.  This  has  a  two- 
fold importance.  (1)  In  diagnosis:  minor  attacks  may  occur,  espe- 
cially when  the  disease  is  in  a  developing  brain,  quite  like  those  of 
the  idiopathic  malady.  (2)  In  treatment :  the  removal  of  the  source 
of  the  discharges  may  not  stop  them  ;  they  may  go  on,  proceeding 
from  the  cells  secondarily  affected.  Hence  the  fits,  after  infantile 
hemiplegia,  may  not  be  arrested  by  removal  of  that  part  of  the 
cortex  that  is  diseased. 

Tetanic  aiUicks  have  occasionally,  although  rarely,  been  produced  by 
disease  of  the  cerebellum,  or  by  disease  that  exerts  pressure  under  the 
tentorium.  They  may  last  for  hours,  and,  in  the  rigidity  of  the  ex- 
tensors of  the  spine,  bending  backwarks  of  the  head,  and  closure  of 
the  jaws,  may  closely  resemble  paroxysms  of  traumatic  tetanus.  It 
is  not  at  present  known  whether  they  originate  from  the  cerebellum 
or  from  the  pons.  Forced  movements  of  the  trunk,  as  a  tendency  to 
rotation,  are  extremely  rare,  and  their  significance  is  mentioned  in  the 
section  on  Localisation. 

Hysteroid  convulsions  may  occur  in  various  organic  diseases  of  the 
brain,  the  result  of  the  general  disturbance  of  the  cerebral  function. 
Thus  I  have  known  them  to  occur  in  many  cases  of  tumour  of  the 
brain,  in  meningitis,  in  hemiplegia  (which  also  caused  true  epilepti- 
form convulsions),  and  even  at  the  onset  of  embolic  hemiplegia. 
Their  chief  importance  is  due  to  the  readiness  with  which  they  may 
mislead  in  diagnosis.  The  symptoms  of  hysteria  should  never  pre- 
vent a  careful  search  for  any  indications  of  organic  disease,  and  do 
not  in  any  degree  lessen  the  significance  of  the  latter. 
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SsifsORT  SrMPTOsfS, — Loss  OF  Sensation  —  HsHiANiBSTHESiA.  — 
Disease  of  the  brain  may  impair  or  destroy  sensation,  both  in  the 
skin,  muscles,  <&c.,  and  also  in  the  organs  of  special  sense.  The  affec- 
tion, like  that  of  motion,  is  commonly  unilateral,  the  side  affected 
being  that  opposite  to  the  cerebral  lesion.  It  usually  depends  on 
damage  to  the  fibres  which  conduct  sensation,  and  which  probably 
pass  through  the  tegmontutn  of  the  pons,  and  certainly  in  that  of  the 
crus,  and  in  the  posterior  third  of  the  hinder  limb  of  tbe  internal 
capsule  between  the  extremities  of  the  optic  thalamus  and  lenticular 
nucleus,  and  thence  radiate  to  the  central  and  parietal  cortex.  Loss 
of  seuHation  is  sometimes  due  to  disease  of  the  cortex  itself,  but  com- 
plete hemiansestbesia  is  rare  from  such  disease,  because  to  produce  it 
a  lesion  must  be  very  extensive.  Some  of  the  sensory  fibres  are  pro- 
bably connected  with  the  o^tic  thalamus,  perhaps  also  with  the  len- 
ticular nucleus,  but  the  nature  and  functional  significance  of  this 
connection  is  not  yet  understood ;  and  it  is  not  probable  that  the 
activity  of  these  ganglia  influences  consciousness,  or  tbat  their  dis- 
ease causes  any  lo(<s  of  sensation.  Moreover,  outside  the  posterior 
portion  of  the  optic  thalamus,  the  visual  fibres  pass  near  the 
posterior  extremity  of  this  sensory  tract,  and  then  leave  it  to 
radiate  to  tbe  occipital  lobes.  Near  this  sensory  portion  of  the 
capsule  also  pass  fibres  from  the  otber  nerves  of  special  sense.  These 
special  sense  tracts  have  likewise  undergone  decussation,  although 
that  of  the  optic  nerves  is  incomplete.  Hence  disease  here  may  cause 
loss  of  the  special  senses,  as  well  as  of  common  sensibility  on  the 
opposite  side,  the  affection  of  vision  being  bemianopia.  To  this 
region,  as  we  have  seen  (p.  40),  the  name  "  sensory  cross-way  "  has 
been  given  by  Charcot. 

Thus  in  the  internal  capsule,  a  common  seat  of  disease,  the  paths 
for  motion  and  sensation  are  separate,  but  contiguous.  It  is  common 
for  a  lesion  to  damage  one  much,  and  the  other  but  little  or  not  at  all, 
and  to  produce,  on  the  one  hand,  hemiplegia  without,  or  with  only 
slight,  im)»airment  of  sensation ;  and,  on  the  other  hand,  hemiansDS- 
tbesia  with  but  little  motor  weakness,  but  sometimes  with  hemianopia. 
But  an  extensive  lesion  may  damage  both.  Sensory  fibres  seem  to 
reach  the  motor  cortex,  and  it  is  common  for  disease  there  to  cause 
sume  impairment  of  sensation,  always  most  marked  in  the  extremity 
of  the  limbs,  and  in  monoplegia  confined  to  tbe  extremity  of  the  limb 
that  is  weakened.*  Hmiianfiesthesia  may  be  of  purely  functional 
origin,  but  such  cases  have  the  associations  described  in  the 
chapter  on  "  Hvsteria,"  and  are  especially  characterised  by  the 
co-t'xistence  of  "  cjosscd  amblyopia"  (g.  v.)  and  the  absence  of 
hemianopia. 

In  ascertaining  tlie  comlition  of  sensation  it  is  necessary  to  examine 
separately  tbe  various  forms  of  sensibility.     The  method  of  making 

•  See  the  references  on  p.  20;  also  retriua,  *  l*rager  Zeiticbr.  f.  Heilk.,' 1881^ 
\U  No.  5. 
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this  examination  and  the  precautions  to  be  taken  have  been  already 
described  (toI.  i,  p.  8). 

Besides  the  ordinary  forms  of  sensory  loss  there  is  one  to  which 
oiuch  attention  has  been  directed.  The  patient  may  be  unconscious 
of  the  position  of  a  limb,  on  actiye  or  passive  movement.  In  brain 
disease  that  causes  this  defect,  the  power  of  active  movement  is  usually 
lo^t ;  but  if  an  extremity,  e.  g,  the  hand,  is  placed  in  a  given  posture, 
and  the  patient  is  told  to  imitate  this  posture  with  the  other  hand,  he 
may  be  so  far  wrong  as  to  show  that  be  has  a  very  imperfect  percep« 
tion  of  the  posture,  and  this  even  when  there  is  no  demonstrable 
impairment  of  cutaneous  sensibility.  The  band  and  fingers  should 
be  grasped  firmly  by  the  observer,  so  that  the  direction  of  pressure 
may  not  suggest  the  posture.  The  loss  is  regarded  by  Munk  as  a  loss 
of  the  processes  on  which  *'  conception  of  posture  "  depend,  process 
that  are,  in  effect,  the  result  of  sensory  (cutaneous  and  muscular) 
impressions.  The  loss  is  commonly  supposed  to  be  due  to  cortical 
disease,  but  it  may,  as  I  have  seen,  be  very  distinct  when  the  disease 
is  in  the  central  ganglia.  Its  actual  significance  has  yet  to  be 
established  by  clinical  and  pathological  observation.  This  may  be 
said  also  of  the  loss  of  other  sensory  "  conceptions  "  as  distinguished 
from  mere  sensations.  Thus  when  tactile  sensibility,  tested  in  the 
ordinary  way,  seems  to  be  normal,  the  patient  may  be  unable  to 
recognise  the  nature  of  objects  in  contact  with  the  skin,  although  they 
are  at  once  recognised  when  placed  on  the  unaffected  side. 

It  will  be  seen,  from  what  has  been  already  said,  that  loss  of  cuta- 
neous sensibility  may  be  chiefly  on  the  limbs,  and  especially  on  the 
extremities  of  the  limbs,  or  it  may  involve  the  whole  of  one  side, 
including  the  trunk  and  the  head.  It  is  to  the  latter  that  the  term 
"  hemianesthesia  "  is  generally  applied.  The  loss  often  extends  up  to 
the  middle  line,  and  exists  on  the  mucous  membranes  as  well  as  on  the 
skin.  But  it  is  not  always  thus  complete ;  it  may  be  more  considerable 
in  some  parts  than  in  others,  and  may  even  be  unequally  distributed 
over  different  regions  of  the  trunk.  Nor  does  it  involve  equally  all 
forms  of  sensibility  ;  either  touch  or  pain  may  be  chiefly  affected.  It 
is  often  associated  with  impairment  of  the  special  senses,  because,  as 
we  have  seen,  the  paths  of  special  and  cutaneous  sensibility  are  con- 
tiguous, and  their  cortical  centres  probably  occupy  adjacent  regions  in 
the  outer  surface  of  the  cerebral  hemisphere.  In  these  cases  vision 
may  be  impaired  either  as  **  hemianopia  '*  or  "  crossed  amblyopia,"  the 
significance  of  which  has  been  mentioned  above,  and  also  in  the  account 
of  the  structure  and  functions  of  the  brain ;  their  characters  will  be 
given  in  the  description  of  affections  of  sight. 

Crossed  ansesthesia  of  limbs  and  face  occurs  only  in  disease  of  the 
upper  part  of  the  pons,  affecting  the  fibres  of  the  fifth  nerve  on  one 
side  and  the  path  from  the  limbs  on  the  other.  Bilateral  ansBsthesia, 
affecting  the  limbs  on  both  sides,  may  occur  from  disease  of  the  pons, 
but  is  seldom  complete. 
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Sensobt  ibbitjltion,  pain  in  the  limbs,  is  sometimes  considerable 
when  the  disease  involves  the  sensory  tract  and  iniperfectlj  destroys  it. 
In  some  Gises  of  slight  or  transient  hemiplegia,  pains  in  the  limbs  are 
very  severe  during  several  years,  and  there  may  be  complete  hemianopia 
and  some  loss  of  cutaneous  sensibility.  The  lesion  has  probably 
destroyed  the  optic  path  at  the  posterior  extremity  of  the  internal 
capsule,  and  has  damaged  the  latter  so  as  to  irritate  the  fibres,  but  not 
to  interrupt  conduction.  Numbness,  tingling,  formication,  Ac.,  are 
met  with  in  such  cases,  and  they  are  also  common  at  the  onset  of 
acute  lesions  in  this  situation,  as  well  as  in  irritating  disease  of  the 
cortex.  Tingling  may  attend  the  onset  of  local  convnlsioQB  from 
disease  in  or  near  the  motor  convolutions,  and  in  cases  of  tumour  of 
this  region,  the  paralysis  is  sometimes  accompanied  by  much  pain  in 
the  limbs,  increased  by  passive  movements,  and  these  may  excite  con- 
vulsive attacks.  Such  pain  must  be  distinguished  from  that  due  to 
acute  forms  of  inflammation,  sometimes  met  with  in  the  same  cases. 
Pain  in  the  region  of  the  fifth  nerve  is  frequent  when  there  is  disease 
of  its  fibres  or  nucleus,  and  is  often  the  first  symptom  of  such  a  lesion. 
An  instance  is  afforded  by  the  case  illustrated  in  Fig.  53.  The  spot 
of  softening  near  the  nucleus  of  the  fifth  caused  severe  neuralgic  pain 
in  the  region  of  the  distribution  of  the  nerve.  Similar  syraptoma 
of  irritation  of  the  special  senses  are  met  with«in  disease  of  their 
paths  or  centres,  especially  in  association  with  convulsive  seizures 
(p.  92),  and  are  further  considered  in  the  special  account  of  the  nerves 
concerned. 

Heidachb. — Pain  in  the  head  is  a  frequent  symptom  of  organic 
brain  disease.  At  the  same  time  it  is  far  more  common  apart  from 
such  disease,  as  a  result  of  what  we  call  **  functional "  disturbance, 
of  morbid  blood-states,  or  of  gastric  derangement,  Ac.  Moreover,  the 
pain  of  neuralgia  in  the  wall  of  the  cranium  often  resembles  the  pain 
of  orpanic  disease.  Hence  the  mere  occurrence  of  headache  is  of  little 
significance.  Its  character  is  sometimes  suggestive,  and  still  more 
frequently  its  severity ;  but  the  chief  significance  of  pain  in  the  head 
is  derived  from  its  associations.  For  instance,  that  which  is  excited 
only  by  use  of  the  eyes  is  often  due  to  some  error  of  ocular  refraction. 

The  pain  of  organic  disease  varies  much  in  degree.  It  is  sometimes 
intensely  severe,  and  is  usually  constant.  Paroxysmal  exacerbations 
occur,  but  the  pain  does  not  cease  during  the  intervals,  and  it  often 
prevents  sleep.  The  latter  is  an  important  characteristic,  because 
other  forms  of  headache  rarely  keep  the  patient  awake.  The  precise 
character  of  the  pain  varies  much  ;  it  may  be  dull  or  acute,  but  it  is 
almost  always  an  actual  pain.  Cephalic  sensations  other  than  pain, 
such  sensations  ac  those  of  '*  pressure,"  "  weight,**  "  creeping,"  Ac., 
seldom  result  from  cganic  disease,  while  they  are  common  in  func- 
tional disorders.  It  may  be  said,  as  a  general  rule,  that  deviation 
from  pain  in  character,  involves  also  deviation  insignificance  ;  the  less 
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tmlj  painful  a  Bensation  is,  the  less  important  is  it.  BecoHection  of 
this  rule  may  save  from  many  a  practical  error.  The  pain  of  organic 
disease  is  almost  always  increased  bj  whatever  augments  the  blood- 
pressure  in  the  skull,  such  as  efEort,  cough,  stooping.  In  situa- 
tion, it  may  be  general,  or  in  the  frontal  or  occipital  region,  or  in  any 
part  of  one  side.  The  disease  causing  the  pain  is  sometimes  in  the 
part  of  the  head  to  which  the  pain  is  referred,  but  there  is  a  close 
correspondence  between  the  two  only  iu  some  cases  of  disease  at  or  near 
the  surface  of  the  brain.  The  pain  from  disease  beneath  the  tentorium 
is  generally  felt  in  the  occiput  and  back  of  the  neck.  But  frontal 
pain  may  be  due  to  disease  anywhere  in  the  cerebral  hemispheres,  and 
has  been  known  to  result  even  from  cerebellar  disease. 

The  intra-cranial  maladies  that  cause  headacbe  are  for  the  most  part 
active,  irritating  diseases,  such  as  inflammation,  tumour,  abscess,  and 
the  like.  If  active  growth  and  irritation  cease,  the  pain  usually 
lessens,  and  may  even  be  no  longer  felt,  in  spite  of  the  persistence  of 
the  disease  in  a  stationary  condition.  Diseases  that  increase  intra- 
cranial pressure  without  causing  tissue  irritation,  such  as  internal 
hydrocephalus,  may  also  cause  pain,  but  often  run  an  almost  painless 
course.  These  facts,  together  with  the  readiness  with  which  headache 
occurs  apart  from  organic  disease,  make  it  difficult  to  give  a  satis- 
factory explanation  of  the  mechanism  by  which  the  pain  is  caused. 
We  do  not  even  know  in  what  structure  the  pain  is  really  produced. 
The  dura  mater  receives  sensory  fibres,  and  when  inflamed  may  unques- 
tionably be  the  seat  of  pain.  Only  sympathetic  fibres  have  been 
traced  into  the  pia  mater,  but  other  organs  which  receive  only  sym- 
pathetic fibres  may  be  painful  when  inflamed,  and  acute  pain  attends 
meningitis  when  the  dura  mater  is  but  little  affected.  The  cerebral 
sul«tance  seems,  under  normal  conditions,  to  be  destitute  of  sensi- 
bility ;  but  from  this  fact  the  assumption  has  perhaps  been  too  hastily 
made  that  it  cannot  be  the  seat  of  pain  when  diseased.  It  should  be 
remembered  that  the  normal  sensibility  of  the  peritoneum  would  not 
prepare  us  for  the  intense  pain  of  peritonitis.  In  the  brain,  intense 
pain  may  be  caused  by  small  lesions  which  do  not  come  near  the 
surface. 

Of  the  associations  of  headache  in  organic  disease  (besides  local 
derangement  of  function)  vomiting  and  optic  neuritis  are  especially 
important.  The  vomiting  often  occurs  during  the  severer  paroxysms 
of  pain,  and  patients  sometimes  say  that  the  pain  "  seems  to  make 
them  vomit."  The  association  with  optic  neuritis  is  also  of  great  im- 
portance, but  is  not  pathognomonic,  since  the  two  occur  together  in 
some  cases  of  anssmia  and  of  kidney  disease.  Indeed,  pain  is  sometimes 
absent  in  diseases  in  which  it  is  usually  severe  and  almost  characteristic. 

Yebtioo. — The  word  means,  literally,  a  turning,  and  is  used  to 
designate  either  an  actual  rotation  of  the  patient,  or  a  sensation  of 
rotation,  or  a  sensation  of  movement  in  some  direction  (which  may 
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not  actually  amount  to  a  sense  of  turning),  or  a  correlated  imj^resdon 
that  other  objects  are  moving.  Tbis  involves  a  lessened  perc<»ption  of 
the  relation  of  the  individual  to  external  objects,  t.  «.  a  slight  obscu- 
ration of  consciousness.  Hence,  the  corresponding  English  word 
**  giddiness,"  and  still  more  the  looser  term  "  dizziness,"  are  applied 
to  a  slight  dulling  of  consciousness,  not  amounting  to  actual  loss, 
although  there  is  no  sense  ot  movement,  objective  or  subjective.  In 
pure  vertigo  there  is  no  actual  loss  of  consciousness,  although  con- 
sciousness may  l>e  obscured  at  the  height  of  an  intense  attack. 

Vertigo  is  a  frequent  symptom,  apart  from  organic  disease.  It 
results  from  niany  causes,  and  is  therefore  described  more  fully  in  a 
later  part  of  this  volume.  Like  headache,  it  does  not  in  itself  suggest 
intra-cranial  disease,  and  derives  its  significance  chiefly  from  its  asso- 
ciations. Of  these,  vomiting  has  not  the  significance  which  it  has 
when  associated  with  headache.  Intense  giddiness,  whatever  its 
origin,  usually  causes  vomiting,  and  this  does  not,  therefore,  do  more 
than  em]>hasi8e  the  fact  that  the  vertigo  was  severe.  This  symptom 
may  be  caused  by  disease  in  almost  any  part  of  the  bmiu,  and  especially 
by  that  of  the  auditory  nerve.  It  is  most  common  in  lesions  of  the 
cerebellum  and  of  the  pons,  especially  at  the  side  of  the  pons,  involving 
the  middle  peduncle  of  the  cerebellum.  A  lesion  here  sometimes 
causes  not  only  a  sensation  of  turning,  but  an  actual  rotation.  Wbeu 
due  to  disease  elsewhere  it  occurs  chiefly  as  a  symptom  of  iiTitation 
as  part  of  slight  "  discharges."  This  association  is  seen  in  epilepsy, 
in  which  veiligo  is  frequently  the  earliest  subjective  indication  of  an 
attack,  severe  or  slight. 
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Mental  Stuptoms. — The  mental  functions  of  the  brain  are  fre- 
quently disturbed  in  organic  disease,  and  their  derangement  chiefly 
depends  on  disturbance  of  the  cortex.  Such  disturbance  may,  how- 
ever, be  produc*ed  by  disease  at  a  distance,  as  well  as  by  organic 
changes  in  the  convolutions  themselves.  With  the  much-disputed 
question  of  the  relation  of  mind  to  brain  the  physician  has  nothing  to 
do.  It  is  enough  for  him  to  recognise  that  mental  manifestations 
and  cerebral  activity  invariably  coincide,  and  that  the  character  of 
cerebral  processes  in  some  way  determines  the  character  of  mental 
processes — in  some  way  determines  mental  states.  The  tendency  of 
advanced  psychology  in  the  present  day  is  to  keep  distinct  the  two 
series  of  phenomena.  In  the  study  of  diseases  of  the  brain  we  are 
>  concerned  only  with  cerebral  processes  Unfortunately,  however,  the 
chief  terms  available  are  those  of  psychology,  and  we  are  obliged, 
therefore,  to  speak  of  mmtal  processes  when  all  that  we  need  to 
speak  of,  and  are,  indeed,  justified  in  speaking  of,  are  cerebral  pro- 
cesses. However  undesirable  such  a  confusion  may  be,  it  is  practically 
unavoidable. 

The  changes  which  occur  in  mental  processes,  as  a  result  of  organic 
braiu  disease,  consist  for  the  most  part  in  exaltation,  perversion,  or 


8YMl*T0MS.  99 

defect;  and  these  are  often  combined.  These  changes  maj  be  mani- 
fested bj  loss  of  coDsciousness,  bj  delirium,  or  by  chronic  mental 
failure,  and  are  also  seen,  in  a  more  restricted  form,  in  cerebral  affec* 
tions  of  speech. 

Loss  OF  CoNsciovsKESs. — The  hip^hest  general  function  of  the  con- 
Tolutions  subserves  consciousness,  and  loss  of  consciousness  is  one  of 
the  most  important  and  most  frequent  symptoms  of  cerebral  disease. 
The  terms  ''  conscious  "  and  "  consciousness  "  are,  however,  used  in 
two  senses :  first,  to  signify  the  subjective  knowledge  of  the  occur- 
rence of  mental  processes ;  secondly,  to  designate  the  outward  mani- 
festations of  such  processes.  In  medical  language  the  term  is  chiefly 
employed  in  the  latter  sense.  A  patient  is  said  to  be  '*  unconscious," 
or  to  have  "  lost  consciousness,"  when  there  is  no  spontaneous  evi- 
dence of  mental  action,  and  none  can  be  elicited  by  sensory  stimula- 
tion. Hence  the  term  "  insensible  *'  is  often  used  in  the  same  manner. 
Another  confusion  is  introduced  by  the  frequent  relative  use  of  the 
words  *'  conscious  of  "  in  the  sense  of  cognition  or  knowing.  Thus  a 
delirious  patient  may  be  said  to  be  unconscious  of  what  is  occurring 
around  him,  although  he  is  not  said  to  be  unconscious. 

Loss  of  consciousness  may  occur  suddenly  or  gradually,  and  may 
vary  in  degree,  as  is,  indeed,  implied  in  the  statement  that  its  onset 
may  be  graduaL  The  variation  may  be  in  the  degree  of  subjective 
consciousness,  or  in  the  external  manifestations  of  consciousness.  It 
is  to  the  latter  that  the  term  "  partial  loss  of  consciousness  "  is  com- 
monly applied,  as,  for  instance,  in  the  case  in  which  a  patient  seems 
to  be  asleep,  but  opens  his  eyes  for  a  moment  when  spoken  to,  and 
then  relapses  into  his  former  state.  Such  state  of  partial  loss  is 
sometimes  termed  "  stupor,**  Complete  loss  of  consciousness,  in  which 
a  patient  cannot  be  roused,  is  termed  "  coma  "  if  it  is  prolonged.  In 
stupor  the  reflex  action  in  the  limbs  is  preserved,  and  may  be  in- 
creased, the  lower  centres  being  in  an  over-active  state  from  the 
deficiency  of  cerebral  control,  and  the  patient  swallows  automatically 
liquids  placed  in  the  mouth.  In  coma  the  reflex  action  in  the  limbs 
may  be  preserved,  but  it  is  often  lessened  or  lost  in  the  more  severe 
degrees,  the  depressed  condition  of  the  highest  centres  being  appa- 
rently propagated  downwards  to  the  lower.  Swallowing  is  possible 
only  in  the  less  intense  degrees  of  coma.  In  severe  cases  muscular 
tone  throughout  the  body  may  give  place  to  flaccidity,  and  myotatic 
irritability  may  be  lost.  The  pupils  may  be  widely  dilated  or  small : 
In  stupor  they  act  to  light ;  but  in  deep  coma  they  are  motionless,  and 
the  conjunctivae  may  be  touched  without  the  occurrence  of  any  reflex 
contraction  of  the  eyelids.  When  the  reflex  action  of  swallowing  is 
lost,  the  palate  generally  shares  the  muscular  relaxation,  and,  moved 
by  the  respiratory  current  of  air,  causes  a  peculiar  "  stertor,"  which  is 
a  familiar  indication  of  the  depth  of  coma.  Even  the  respiratory 
movements  become  lessened*  apparently  in  consequence  of  lowered 
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activity  of  the  respiratory  centre;  tbey  become  shallow,  infrequent, 
and  sometimes  present  other  variations,  such  as  the  "  Cheyne- Stokes 
rhythm ; "  these  are  described  elsewhere.  The  lessened  respiratory 
movements  do  not  clear  the  air-passages  of  the  secretion  which  accu- 
mulates in  the  tubes,  and  finally  in  the  trachea,  causing  the  familiar 
"rattle**  which  is  popularly  and  rightly  recognised  as  a  frequent 
harbinger  of  death. 

Loss  of  consciousness  is  the  result  of  interference  with  the 
highest  functions  of  the  brain,  those  that  are  the  most  readily 
deranged,  and  it  may  be  produced  by  almost  any  one  of  the  morbid 
processes  to  which  the  brain  is  liable.  Chronic  diseases  cause  it  chiefly 
when  they  affect  a  considerable  area  of  the  cortex,  but  it  may  result 
from  sudden  lesions  in  any  part  of  the  brain ;  it  is  then  termed 
•*  apoplexy." 

Loss  of  consciousness  may  be  due,  however,  to  other  causes  than 
organic  disease.  It  is  one  of  the  most  common  elements  of  epileptic 
seizures,  and  also  occurs  when  the  action  of  the  nerve-cells  is  inter- 
fered with  by  an  imperfect  supply  of  blood  (its  in  acute  ansemia  and 
syncope),  when  the  renewal  of  the  blood  is  hindered  by  mechanical 
congestion,  and  also  when  the  blood  conveys  to  the  brain  toxic 
material  that  interferes  with  the  action  of  the  nerve-cells, — material 
either  engendered  within  the  body  (as  in  ureemia),  or  entering  from 
without  (as  in  various  forms  of  poisoning). 

Apoplexy. — When  coma  comes  on  suddenly  it  is  termed  "apoplexy." 
The  word  means,  by  its  etymology,  a  striking  off,  and  was  used  by 
the  Greeks,  and  is  still  used,  to  si<;nify  sudtlen  abolition  of  conscious- 
ness and  power  of  motion ;  and  this  in  popular  English  also  is  often 
called  a  stroke.*  Cerebral  haemorrhage  being  the  most  frequent  cause 
of  this  condition,  "  haemorrhage  into  the  brain  "  and  **  apoplexy  " 
came  to  be  used  as  synonymous  expressions.  Subsequently  the 
haemorrhage  was  itself  spoken  of  as  the  "  apoplexy,"  the  word  being 
thus  used  to  designate  the  pathological  condition  causing  the  sym- 
ptoms which  it  before  epitomised.  Ultimately  it  was  applied  to  a 
similar  pathological  state  elsewhere,  and  thus  haemorrhages  into  the 
substance  of  the  lung,  the  spleen,  or  the  retina  were,  and  still  are, 
termed  pulmonary,  splenic,  or  retinal  "  apoplexies."  Such  a  use  of 
the  word  is  alike  needless,  inaccurate,  and  to  be  avoided. 

The  chief  cause  of  apoplexy  is  a  sudden  organic  cerebral  lesion,  and 
Ihe  most  effective  is  intra-cranial  haemorrhage.  It  may  also  result 
from  laceration  of  the  brain,  from  simple  concussion,  and  also  from 
the  sudden  arrest  of  the  blood  supply  to  a  part  of  the  brain,  whether 
ijy  i  clot  brought  from  a  distance  (embolism)  or  formed  at  the  spot 
(thrombosis).     It  j)robably  results,  in  rare  cases,  from  congestion  of 

•  We  li:«ve  bore  a  relic  of  the  pplritimlistic   pathology  at  one  time  dominant 
The  act  of  an  uiisoon  exccution«T  tJcenis  to  be  sup^t-Mted. 
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the  braiD,  although  far  less  f  requeutlj  than  was  commonTj  supposed.* 
A  simiLur  conditioQ  maj  come  oa  in  the  old  without  any  visible  lesion 
by  which  it  can  be  caused.  This  has  been  termed  "  simple  apoplexy.'* 
lu  the  old  the  brain  is  shrunken,  the  convolutions  are  small,  and  the 
spaces  between  them  are  occupied  bj  serum.  Before  this  fact  was 
recognised,  undue  importance  was  attached  to  this  serum  in  the  cases 
of  '*  simple  apoplexy ;"  it  was  thought  to  be  the  cause  of  the  symptoms, 
and  the  condition  was  termed  "  serous  apoplexy,"  a  disease  that  has 
no  real  existence,  although  the  word  is  still  sometimes  to  be  heard  at 
inquests  and  to  be  seen  on  certificates  of  death. 

The  characteristic  feature  of  apoplexy  is  sudden  and  prolonged  loss 
of  consciousness,  not  due  to  failui-e  of  the  heart's  action.  The  onset 
may  be  so  sudden  that  the  patient,  without  warning,  falls  insensible, 
as  if  '*  struck  down  "  by  some  unseen  hand.  Sometimes  it  is  attended 
with  a  convulsion.  Occasionally  it  is  slow  and  gi*udual,  occupying 
many  hours  in  development  (•*  ingravescent  apoplexy  *').  The  face 
may  be  flushed  or  pale,  but  it  is  rarely  very  pale.  The  heart  and 
arteries  beat,  often  with  greater  force,  and  sotuetiniea  less  frequently 
than  normal  The  condition  is  that  of  coma,  already  described.  In 
a  case  of  moderate  severity  the  reflex  action  soon  returns,  and  the 
(»atient,  after  a  few  hours,  presents  some  indication  of  returning  con- 
sciousness, may  make  some  movement,  and  may  open  his  eyes  when 
spoken  to.  On  the  other  hand,  in  severe  cases  the  coma  may  continue 
and  deepen  in  intensity,  and  the  patient  dies,  usually  from  the  inter- 
ference with  breathing  described  in  the  account  of  coma,  less  com- 
monly from  arrest  of  the  action  of  the  heart.  Occasionally  death 
occurs  at  the  end  of  an  hour  or  two,  or  even  less  (see  "  Cerebral 
HflBmorrhage"). 

It  is  not  often,  however,  that  there  is  only  this  general  loss  of  cere- 
bral function,  uniformly  distributed,  and  gradually  deepening  or 
passing  away.  Much  more  commonly  the  symptoms  of  a  local  cere- 
bral lesion  are  added  to  those  of  apoplexy.  Such  symptoms — uni- 
lateral weakness  or  convulsion — may  precede  the  loss  of  consciousness, 
or  they  may  be  recognised  during  the  attack  by  the  indications  men- 
tioned on  p.  78.  As  recovery  tiikes  place,  these  symptoms  become 
more  and  more  distinct,  and  the  patient  may  be  found  to  have  lost  the 
use  of  language. 

In  ingravesceni  apoplexy  the  commencement  of  the  cerebral  mischief 
may  be  marked  by  symptoms  of  general  shock.  There  is  commonly 
pain  in  the  head,  and  there  may  be  other  local  symptoms.  In  the 
course  of  some  hours,  or  rarely  a  day  or  two,  consciousness  gradually 
becomes  impaired,  and  coma  comes  on  and  deepens.  This  form  of 
apoplexy,  first  described  by  Abercrombie,  is  usually  due  to  a  slowly  iu- 
creasingcerebral  hsBmorrhage;  the  local  symptoms  may  indicate  its  seat. 

*  The  possibility  of  congestive  apoplexy  has  been  denied  on  theoretical  gronnds, 
bot  the  clinical  evidence  of  ils  occurrence  is  strong.  See  the  chapter  on  *'Hy« 
]>cr»mia." 
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The  temperature  in  cerebral  apoplexy  is  at  first  lowered,  but  usually 
the  fall  is  hiiialK  and  is  succeeded,  after  twelve  to  twenty-four  hours, 
by  a  rise.  Its  exact  course  varies  considerably  according  to  the  cause 
of  the  apoplexy,  and  will  be  described  in  the  account  ot  the  several 
lesions.  An  important  exception  to  the  initial  fall  is  presented  by 
some  cases  of  a  sudden  lesion  of  the  pons  or  medulla,  in  which  the 
temperature  at  once  begins  to  rise,  and  may  attain  a  hyperpyrexia! 
elevation  in  the  course  of  two  or  three  hours. 

The  mechanism  by  which  apoplexy  is  immediately  produced  has 
been  much  debated.  The  state  was  formerly  ascribed  to  the  pressure 
exerted  by  the  clot  on  the  rest  of  the  brain,  either  influencing  directly 
the  cerebral  tissue,  or  pressing  on  and  emptying  its  capillaries 
(Niemeyer).  That  such  pressiire  is  exerted  by  a  large  haemorrhage  is 
unquestionable.  That  an  increase  of  the  intra-cranial  pressure  will 
cause  loss  of  consciousness  is  also  certain.  A  dog  becomes  unconscious 
when  there  is  a  pressure  on  the  surface  of  the  brain  t^qual  to  a  column 
of  mercury  130  mm.  high.  It  is  highly  probable  that  the  intensity 
of  apoplexy  is  due  in  part  to  this  cause.  But  this  will  not  explain 
the  occurrence  of  tbe  symptom  in  small  heemorrbages,  by  which  no 
general  pressure  is  exerted,  or  not  more  than  is  at  once  relieved  by 
the  displacement  of  the  mobile  fluid  which  surrounds  the  vessels. 
It  will  not  explain  the  occurrence  of  apoplexy  in  laceration  of  the  brain, 
or  the  early  loss  of  consciousness  in  severe  haemorrhage,  in  which,  as 
Jaccoud  insists,  it  should,  if  merely  due  to  pressure,  be  a  late  rather 
than  an  early  symptom.  Moreover,  it  will  not  explain  the  apoplexy 
which  results  from  the  sudden  closure  of  a  large  vessel,  a  lesion  that 
involves  no  increase  in  the  intra-cranial  pressure.  There  can  be  little 
doubt,  from  these  considerations,  and  from  the  cases  in  which  there 
is  no  recognisable  brain  lesion,  that  tbe  increase  of  intra-cranial 
pressure  is  not  tbe  only,  and  perhaps  not  the  chief  causal  element. 
Apart  from  this  the  element  common  to  all  cases  of  apoplexy 
from  organic  disease  is  the  suddenness  of  the  lesion.  Hence  it 
has  been  generally  recognised  that  one  mechanism  of  sudden  apo- 
plexy must  be  an  arrest  of  function  in  the  cortex  (**  inhibition  *'  in 
current  phraseology)  by  the  irritation  of  the  sudden  lesion.  The 
more  suddenly  the  lesion  is  produced,  the  more  energetic  will  be  this 
influence ;  the  more  gradual  the  lesion,  the  slighter  the  inhibition. 
It  may  thus  be  absent  at  tbe  onset  of  a  slow  haemorrhage.  The 
increase  in  the  intra-cranial  pressure  is  effective  chiefly  in  hnmorrliage  ; 
it  develops  gradually,  and  doubtless  intensifies  and  maintains  the 
coma  in  severe  cases,  and  is  the  reason  why  this  is  deeper  and  mora 
prolonged  in  haemorrhage  than  in  vascular  occlusion.  "Hoieawetf 
pressure  is  most  effective  when  rapidly  developed.  Daret  bai  thown 
that  compression  slowly  applied  has  to  be  ten  timet  at  greftt  ta 
produce  the  same  effect  as  when  it  is  sudden.  In  alow  hmmoas 
rhage,  pressure  may  be  the  chief  mechanism,  but  the 
of  haemorrhage  has  to  be  greater ;  and  hence  when 
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18  lost  in  such  cases,  the  patient  rapidly  passes  into  a  state  of  gnat 
danger. 

Although  aj)oplexy  is  merely  a  symptom,  and  not  an  independent 
disease  of  the  brain,  it  is  convt^uient  to  consider  the  more  important 
elements  of  tbe  differential  diagnosis  of  the  condition.  From  the 
unconsciousness  dne  to  cardiac  syncope^  apoplexy  is  easily  distinguished. 
In  tbe  former  the  heart's  action  fails,  the  pulse  is  weak  and  imper- 
ceptible, the  face  is  very  pale,  the  respiration  may  be  sighing  and 
irregular,  reflex  action  is  rarely  abolidhed,  and  the  sphincters  are  not 
relaxed. 

From  the  seyeral  forms  of  toxmmia  the  diagnosis  is  often  easy, 
sometimes  extremely  difficult,  and  often  most  important.  It  is  easy 
when,  on  the  one  hand,  the  symptoms  of  apoplexy  are  preceded  or 
acconipan  ed  by  those  of  a  local  cerebral  lesion  ;  or  when,  on  the  other 
hand,  the  direct  or  circumstantial  evidence  of  poisoning  is  clear,  or 
the  symptoms  of  toxeemia  unmistakable.  Where  there  are  no  local 
symptoms,  and  where  no  guiding  history  is  to  be  obtained,  the  dia- 
gnosis is  difficult,  but  a  correct  opinion  may  commonly  be  formed  by 
an  attentive  comparison  of  the  symptoms  present.  There  may  be,  as 
just  observed,  indirect  evidence  of  toxaemia ;  the  breath  may  smell 
of  opium  or  alcohol;  the  urine  may  contain  albumen.  But  albn- 
minuria  or  a  smell  of  spirits  may  mislead.  Cerebral  hsBmorrhage 
often  occurs  after  drinking  ;  spirit  is  frequently  given  to  a  person  in 
a  fit.  A  smell  of  spirit  must  therefore  only  be  allowed  weight  in  the 
absence  of  any  evidence  of  cerebral  mischief.  So,  too,  albumen  is 
always  present  in  the  urine  in  ursemia,  but  it  is  also  very  frequently 
present  in  cases  of  cerebral  heemorrhage.  Alone,  this  evidence  of 
Bright's  disease  is  of  little  value,  unless  there  is  general  oedema  and 
the  patient  is  young;  then  ursemia  is  more  probable  than  vascular 
degeneration  and  cerebral  haemorrhage.  But  with  other  symptoms 
that  indicate  ursemic  poisoning,  albuminuria  is  conclusive.  Hence 
the  age  of  the  patient  is  an  important  element  in  the  diagnosis.  Lat-e 
life  is  in  favour  of  brain  disease.  The  history  of  a  fall  or  blow  on  the 
head  adds  weight  to  other  symptoms  of  cerebral  mischief. 

The  character  of  the  coma  will  sometimes  guide.  In  uraemia,  and 
commonly  in  alcoholism,  it  is  less  profound  than  in  cerebral  disease. 
The  |.>atient  can  be  roused,  at  least  partially.  In  apoplexy,  in  opium 
poisoning,  and  in  the  most  intense  alcoholic  poisoning,  the  coma  may 
be  profound.  On  the  other  hand,  the  patient  with  cerebral  hsemor- 
rhage  may  sometimes  be  roused  to  answer  questions.  This  is  still  more 
frequently  the  case  in  cerebral  softening.  Violent  struggling  is  strongly 
iu  favour  of  drink.  The  mode  of  onset  is  important.  In  apoplexy  it  is 
usually  sudden ;  in  uremia  it  is  usually  slow.  The  ursemic  patient  be- 
comes first  drowsy,  then  comatose.  But  with  convulsions,  ursemic  coma 
may  come  on  suddenly.  The  onset  of  tbe  coma  of  opium  and  alcohol 
poiioniDg  is  also  slow.  lograTesoeut  apoplexy  is  of  deliberate  onsets 
bat  onoe  deYdcped  a  profound  degree  of  coma  is  quickly  reached. 
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General  convulsions  at  the  onset  exclude  drunkenness,  and  also 
opium  poisoning,  while  they  favour  ursDmia.  Apoplexy  sometimes 
commences  with  a  convulsion,  and  if  the  conTulsion  is  unilateral,  it 
is  strong  evidence  of  brain  disease.  Bigidity  of  limbs,  or  local  mus- 
cular twitching  during  the  coma,  is,  if  constant  iu  seat,  in  favour  of 
cerebral  mischief ;  if  variable  in  position,  it  is  in  favour  of  ureemia. 
Post-epileptic  coma  is  of  course  preceded  by  a  convulsion,  and  should 
be  borne  in  mind. 

The  state  of  the  pupils  is  alone  of  little  importance.  Great  con* 
traction  occurs  iu,  and  suggests  opium  poisoning,  but  it  is  also  present 
in  haemorrbacfe  into  the  pons  Varolii.  The  pupils  may  be  normal  or 
dilated  in  uremia,  in  alcoholic  or  opium  poisoning,  and  in  apoplexy. 
Inequality  of  pupils,  a  unilateral  svniptom,  points  to  brain  mischief. 
The  retina  should  be  examined,  since  the  presence  of  albuminuric  re- 
tinitis, in  the  absence  of  the  signs  of  a  localised  cerebral  lesion,  points 
strongly  to  ureemia.  But  iu  normal  sleep  the  pupils  are  usually  small, 
and  the  eyeballs  often  diverge  and  may  not  correspond  in  position. 

Lastly,  the  teui[)erature  should  be  noted.  In  ureemia  there  is  per- 
sistent uniform  depression  ;  in  cerebral  lesions  the  initial  depression 
is  succeeded  by  a  rise  to  a  point  above  the  normal.  But  it  should  be 
remembered  that  the  temperature  may  be  raised  in  ursemia  by  some 
local  inflammation,  such  as  pneumonia.  I  have  known  this  to  cause 
an  error  in  diagnosis.  Hence  it  is  most  important  that  the  examina- 
tion should  be  thorough. 

The  differential  diagnosis  of  the  cause  of  cerebral  apoplexy  will  be 
described  more  fully  under  the  heads  of  "  Cerebral  Congestion," 
"Haemorrhage,'*  and  "Softening."*  "  Simple  apoplexy  **  cannot  be 
diagnosed  during  life,  since  freedom  from  the  symptoms  of  a  local 
lesitiU  does  not  afford  ground  for  inferring  that  there  is  no  such  lesion. 
The  prognosis  and  treatment  of  the  condition  are  those  of  the  lesions 
causing  it,  and  are  described  in  the  account  of  those  diseases. 

Delirium. — Instead  of  arrest  of  the  manifestation  of  mental  pro- 
cesses these  may  be  perverted,  and  the  perversion  may  be  manifested 
in  speech  or  action.     This  condition  is  termed  delirium. 

The  characteristic  of  healthy  mental  processes  is  that  they  are  in 
harmony  with  the  actual  sensory  impressions  of  the  present  or  with 
the  memory  of  those  of  the  past.  In  delirium  this  concord  is  lost. 
Mental  processes  cease  to  correspond  to  reality.  There  are  false  ideas 
— "  delusions ;"  or  sensory  images  arise  without  sensory  impressions 
— "  hallucinations ;"  or  actual  sensory  impressions  excite  erroneous 
sensory  images — **  illusions,"  which  may  or  may  not  seem  to  the  patient 
to  be  true.t     The  condition  of  delirium  is  essentially  the  same  as  that 

*  A  reader  wlio  desire?)  a  description  of  the  general  diagnotii  of  the  cauaa  of 
Apoplexy  will  find  it  in  uiy  lectures  on  '  Diagnosis  of  Diseases  of  the  Brain.' 

t  These  three  terms  liavo  been  vuriously  used  by  ditVcrent  writer*  on  mental 
disease,  and  the  resulting  contusion  has  been  increased  by  still  greater  variety  of 
use  in  non-medical  writings,  and  of  definition  in  dictionaries.    The  term  "illnaion*' 
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which  constitutes  insanitj,  but  the  term  "  delirium  *'  is  usntilly  con- 
fined to  the  acute  mental  derangement  that  occurs  as  a  consequence 
of  organic  brain  disease,  of  pyrexia,  of  toxsemic  conditions,  or  of  inani- 
tion. In  these  conditions  the  disease  of  which  it  is  a  symptom  is 
otherwise  recognisable.  The  similar  mental  state  which  occurs  apart 
from  these  conditions,  and  wbich  constitutes  the  sole  evidence  of 
disease,  is  regarded  as  "insanity."  Delirium  is  due  to  brain  disease 
much  less  frequently  than  to  toxemic  states. 

Delirium  may  be  "  quiet "  or  **  active."  In  quiet  delirium  there 
are  delusions  and  hallucinations  (especially  of  sight)  which  dominate 
the  patient's  ideas.  He  does  not  recognise  his  friends,  mistakes 
inanimate  objects  for  persons,  animals,  &c.,  and  often  talks  almost 
continuously,  but  usually  in  a  low  monotonous  voice,  with  words 
imperfectly  finished,  so  that  considerable  attention  may  be  needed  to 
ascertain  what  is  said — a  condition  which  is  aptly  termed  '*low» 
muttering  delirium.*'  On  the  other  hand,  in  "  active  delirium  "  the 
patient  tries  to  act  according  to  his  erroneous  ideas ;  he  may  insist  on 
getting  out  of  bed,  going  downstairs  or  out  of  doors,  and  may  even, 
under  the  guidance  of  some  delusion,  jump  out  of  a  window,  or 
commit  suicide  in  some  other  way. 

Although  the  general  elements  of  delirium  are  identical  with  those 
of  the  mental  derangement  termed  insanity,  yet  certain  common 
features  of  insanity  are  rarely  seen  in  delirium.  Such  are  the 
extreme  and  persistent  emotional  depression  of  melancholia,  the 
exaggeration  of  idea  which  characterises  some  cases  of  general  para- 
lysis of  the  insane,  the  outrageous  delusions  of  personal  identity  met 
with  in  the  latter  and  in  some  cases  of  chronic  insanity ;  and,  lastly* 
the  rhetorical  loquacity  of  acute  mania  is,  to  say  the  least,  extremely 
rare  in  symptomatic  delirium. 

Among  organic  brain  diseases  that  cause  this  symptom,  the  most 
frequent  are  meningitis,  cerebritis,  tumours,  multiple  or  extensive 
softening,  and  multiple  or  diffuse  degeneration  (e.  g.  scleroses). 

is  widely  need,  and  b  certainly  needed,  to  express  erroneons  sensory  conceptions  in 
which  the  error  depends  on  the  nature  of  the  sense  impression  itself,  and  is  or  may 
be  recognised.  Thus  the  impression  of  relief  in  the  stereoscopic  image  is  an  illnsion. 
It  is  mainly  in  this  sense  that  the  word  has  hecn  made  hy  Sully  the  title  of  a  book 
('  Illusions,'  Internat.  Scientific  Series).  In  this  sense  the  word  was  used  hy  Bacon 
And  by  Pope,  and  the  use  corresponds  with  the  original  meaning  of  the  word,  '*a 
deception."  If  used  in  connection  with  morbid  mental  states  it  should  be  confined 
to  f^e  ideas  and  images,  the  falseness  of  which  the  patient  recognises ;  for  theso 
a  w<^  is  needed,  and  some  writers  have  thus  limited  it.  *'  Hallucination  **  hy  its 
derivation  is  associated  with  mental  disease,  and  may  conveniently  be  restricted,  as 
was  suggested  by  Esqnirol,  to  **  sensations  perceived  at  a  time  when  there  are  no 
appropriate  external  objects  to  excite  them."  This  also  is  not  inconsistent  with  old 
usage.  "  If  vision  be  abolihlied,  it  is  called  eacifat,  or  blindness ;  if  depraved  and 
receives  its  objects  erroneously,  hallucinaiion** (Sir  J.  Brown,*  Vulgar  Errors,*  1646). 
The  use  of  "delusion"  to  designate  erroneous  id&is,  and  not  merely  erroneous 
sensory  perceptions,  also  agrees  with  the  common  use  of  the  word,  but  it  is  a  term 
of  more  general  application  than  the  others. 
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There  is  little  in  tbo  mere  character  of  the  delirium  to  indicate 
which  of  its  many  causes  is  at  work.     In  toxic  delirium,  especially 
that  due  to  acute  alcoholism,  there  is  often  conspicuous  tremor  of  the 
hands  and  face,  and  there  are  usually  the  visual  hallucinations  that 
have  furnished  a  familiar  metaphor  by  which  it  is  popularly  known. 
Chronic  alcoholic  delirium  may  present  none  of  these  characteristics. 
The  chief  difficulty  is  the  distinction  between  the  delirium  due  to 
pyrexia,  and  that  symptomatic  of  organic  brain  disease.     If  delirium 
is  the  sole  nervous  symptom,  it  can  only  be  accepted  as  evidence  of 
brain  disease  when  the  temperature  is  normal,  or  at  least  is  not 
raised   more  than  one  or  two  degrees.     Those  who  have  indulged 
excessively  in  alcohol  may  indeed  be  rendered  delirious  by  a  slight 
degree  of  pyrexia,  and  the  delirium  is  then  of  complex  origin ;  but  in 
tbe  sober,  pvrexial  delirium  scarcely  ever  occurs  unless  the  tempera- 
ture exceeds  101°.     In  tbe  presence,  therefore,  of  sufficient  fever  to 
account  for  delirium,  we  are  not  justified  in  assigning  it  to  a  primary 
disease  of  the  brain  unless  other  symptoms  of  such  disease  are  present. 
These  may  be  extremely  varied  in  character,  but  one  of  the  most  im- 
portant is  headache.     As   Sir  William  Jenner  insisted  forty  years 
ago,  the  headache  of  fever  ceuses.  as  a  rule,  when  the  delirium  comes 
on,   and   if   the   two  co-exist  there  is  probably  encephalic  disease. 
Other  significant  symptoms  are  persistent  vomiting,  spasm  or  rigidity 
in  limbs  or  neck,  inequality  of  pupil,  strabismus  or  diplopia,  and 
optic  neuritis.     Optic  neuritis  now  and  then  succeeds  an  acute  specifio 
fever  (especially  typhoid  and  scarlet  fevers),  but  it  does  not  come  on 
during  the  height  of  the  disease.     In  other  cases  the  early  symptoms 
of  the  disease  afford  important  help  in  estimating  the  significance  of 
delirium.     If  delirium  distinctly  precedes  fever,  it  has  evidently  tbe 
same  significance  as  if  it  exist  s  alone.     If  it  succeeds  a  period  of  initial 
unconsciousness,  or  a  convulsion,  we  are  justified  in  assigning  to  it  a 
primaiy  intra-cranial  cause.     The  only  exception  is  in  the  case  of 
acute  specific  diseases  in  children,  in  which  a  convulsion  may  occur 
at  the  onset ;  but  the  nature  of  such  cases  is  usually  clear. 

Obvious  as  these  rules  may  seem,  it  is  difficult  to  exaggerate  their 
practical  importance.  The  neglect  of  them  has  been,  and  still  is,  a 
frequent  source  of  error.  In  many  instances,  typhoid  fever,  or 
catarrhal  febricula  in  children,  has  been  thought  to  be  tubercular 
meningitis,  because  undue  weight  had  been  assigned  to  the  delirium. 
Grosser  errors,  indeed,  are  not  unknown.  On  the  other  hand,  care 
should  be  taken  to  avoid  the  opposite  mistake.  The  combination  of 
delirium  and  pyrexia  must  not  be  accepted  as  evidence  of  the  general 
nature  of  the  maladv  until  tbe  observer  is  satisfied  that  there  are  no 
symi»toms  of  nerve  disturbance  for  which  a  blood-state  will  not 
account.  The  records  of  every  fever  hospital  will  show  how  often 
acute  brain  disease  has  been  mistaken  for  a  specific  fever,  because  tbe 
pyrexia  has  been  allowed  to  obscure  the  significance  of  other  indica* 
tions  of  nerve  disturbance. 
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SiHPLB  MENTAL  FAILT7BE  IS  indicated  first  and  cbieflj  bj  defect  of 
memory,  ''amnesia"  in  the  widest  sense  of  the  word.  There  is  a 
physical  side  to  memory  as  to  other  mental  processes.  All  functional 
action  of  nerve- elements  is  attended  by  molecular  changes  in  them, 
and  never  leaves  their  nutrition  in  exactly  the  same  condition  as 
before.  A  state  is  left,  for  a  time,  in  which  the  same  functional 
action  occurs  more  readily ;  there  is  a  diminution  of  resistance  in  the 
combination  of  nerve-elements  concerned,  and  this  residual  disposi- 
tion is  increased  by  repetition.  This  constitutes  the  basis  of  motor 
training,  in  which  facility  in  performing  complex  actions  is  acquired 
by  practice.  Such  actions  are  learned  by  a  sort  of  motor  memory, 
which  enters  but  little  into  the  region  of  consciousness.  A  similar 
condition  appears  to  constitute  the  physical  basis  of  memory,  pro* 
l^erly  so  called.  During  various  mental  processes,  combinations  of 
ner?e-cells  are  in  action,  which  differ  according  to  the  diversity  of 
these  processes ;  and  the  residual  disposition  to  act  in  the  same  way» 
in  the  same  combination  and  degree,  renders  possible  a  perfect  revival 
of  the  original  activity,  and  on  the  side  of  mind  a  memory  of  a  past 
image. 

Thus  there  is  probably  no  special  faculty  of  memory,  physical  or 
psychical,  apart  from  the  general  cerebral  and  intellectual  processes. 
There  is,  however,  or  seems  to  us  to  be,  a  peculiar  power  of  voluntary 
revival  of  these  processes,  which  is  popularly  termed  ••  recollection/^ 
and  for  which  we  have  no  better  scientific  name. 

Tbe  diseases  of  the  brain  that  affect  memory  are  extremely  numerous,, 
and  comprehend  general  impairment  of  cerebral  nutrition,  as  by  an 
acute  fever,  severe  mental  shock,  and  especially  peculiar  functional 
conditions,  such  as  the  trance  state  of  hvsteria.*  It  is  affected 
also  by  organic  diseases  that  damage  the  nutrition  of  the  cortex,  aa 
meningitis,  extensive  local  lesions,  haemorrhage,  softening,  tumour  \, 
tbese  often  indirectly  impair  tbe  function  of  a  more  extensive  area 
than  is  structurally  damaged.  Loss  of  memory  results  also  from 
various  degenerative  processes,  which  are  for  the  most  part  classed  as 
forms  of  insanity,  e,  g.  senile  dementia  and  geuei-al  paralysis  of  the 
insane. 

The  defect  may  be  seen  only  in  the  inability  to  retain  new  impres- 
sionB,  although  those  acquired  up  to  tbe  time  of  tbe  commencement 
of  the  symptoms  may  be  preserved.  More  frequently  the  loss  is 
retrospective  as  well  as  present,  and  it  is  usually  tbe  later  processes 
that  cannot  be  revived,  the  recent,  not  tbe  remote,  past  that  is  for- 
gotten. The  loss  may  extend  back  for  a  few  days,  or  for  months  or 
years.  This  is  often  seen  in  degenerative  diseases  of  tbe  brain;  in 
senile  amnesia,  for  instance,  the  events  of  early  life  may  be  vividly 
remembered,  and  those  of  later  years  be  lost,  and  thus  we  have  tbe 
anomaly  tbat  "tho   new  perishes,   the  old  endures"    (Bibot).    A 

*  Several  reiii.irkablo  cases  of  complete  loss  of  meuiory  after  such  attacks  have 
been  recorded  (see  Carpenter,  <  Brain,'  vol.  i). 
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clergyman  once  came  under  my  notice  who  had  lost  all  memory  of 
the  last  tweuty  years  of  his  life,  and  maintained,  with  consistent 
perversity,  that  his  age,  length  of  parish  work,  Ac,  were  just  twenty 
years  less  than  they  really  were.  In  rare  cases,  in  which  lost  memory 
has  been  regained,  recovery  has  occurred  in  the  reverse  order,  from 
the  past  towards  the  present.  Thus  a  man,  after  an  accident,  had 
forgotten  entirely  the  events  of  the  tbree  preceding  days,  and  each 
day  was  successively  remombertd  until,  at  last,  the  accident  itself 
was  recalled.*  It  is  said  that  in  tbe  loss  of  memory  the  moi*e  special 
acquisitions  are  first  lost,  the  most  general  are  preserved  longest. 
This  is  best  seen  in  the  case  of  words,  among  which  proper  names 
are  first  lost  and  tbeu  nouns,  and  then  names  of  qualities.  In  more 
general  loss  of  memoiy  tbe  order  is  difficult  to  trace.  Loss  of  memory 
is  sometimes  partial,  i,e,  there  is  considerable  or  complete  loss  of 
some  class  of  ideas,  as,  for  instance,  of  a  foreign  language.  These 
cases,  although  curious,  are  of  little  interest  from  a  medical  point  of 
view. 

Another  symptom  of  mental  failure,  with  which  indeed  the  loss  of 
memory  is  closely  connected,  is  deficient  power  of  attention — that  is, 
the  deficient  power  of  excluding  from  the  domain  of  consciousness  all 
but  one  subject.  This  is  often  mistaken  for  failure  of  memory:  in 
hypochondriasis,  for  instance,  there  is  often  thought  to  be  defect  of 
memory  when  there  is  only  defective  use  of  memory  owing  to  inability 
to  exclude  from  consciousness  the  physical  sensations,  &c.,  that 
distress  the  patient.  Closely  connected  with  loss  of  memory  is  inco- 
herence of  ideas.  Instead  of  the  definite  sequence  of  mental  pro- 
cesses that  we  recognise  as  normal,  one  mental  image  excites  another 
by  some  accidental  association  (as  word- resemblance),  which  would 
be,  in  health,  subordinated  to  logical  sequence.  Often  the  connec* 
tions  that  determine  the  morbid  sequence  are  so  subtle  as  to  evade 
detection.  This  incoherence  of  idea  is  portrayed  in  language.  It  is 
conspicuous  in  delirium,  and  is  also  frequent  in  simple  mental  failure. 

Defect*  in  the  moral  sense  are  also  common  symptoms  of  mental 
failure,  although  not  always  present.  A  slight  defect  may  show  itself 
only  in  a  want  of  sense  of  propriety.  Such  defects  are  relative 
rather  than  absolute,  and  must  be  measured  by  their  deviation  from 
the  normal  conduct  of  the  individual.  Many  actions — such,  for 
instance,  as  spitting  about  a  room — would  be  more  distinctly  patho* 
logical  in  a  man  of  refinement  than  in  an  ill-mannered  man  of  the 
lower  classes.  Some  actions  are  unequivocal  in  their  significance,  as 
when  a  patient  deliberately  micturates  on  the  floor,  or  exposes  himself 
indecently,  without  perceiving  the  impropriety  of  the  action.  Urine 
and  stools  are  often  passed  into  the  bed,  in  cases  of  brain  disease,  in 
•consequence  of  mental  failure,  when  there  is  no  incompetence  of  the 
sphincters.  This  always  indicates  a  considerable  depth  of  mental 
change^  often  much  greater  than  appears  on  the  surface.  Hence  the 
*  KOaiptoa,  quoted  by  Hibot, '  DiseaM*  of  Memory,'  p.  123. 
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svmptom  is  of  g^ave  significance,  and  always  of  sucli  practical  impor- 
tance that  its  significance  cannot  be  too  strongly  insisted  on. 

Another  class  of  actions  which  result  from  mental  defect  are 
offeiures  against  raomlity  and  propriety,  and  these  often  seem  to 
depend  less  on  want  of  knowledge  of  the  nature  of  the  action,  than 
on  the  absence  of  motive  to  avoid  it.  They  occur  cliiefly  in  the  defi- 
nitely "  insane."  rather  than  in  the  subjects  of  organic  brain  disease. 

It  is  important  to  note  that  in  children  with  slight  mental  defect 
the  absence  of  natural  shyness,  and  the  diflSculty  of  producing  any 
deterrent  sense  of  wrong  or  shame,  often  afford  more  conspicuous 
indications  of  the  mental  deficiency  than  actual  lack  of  intellectual 
processes.  The  children  are  unabashed  by  the  presence  of  strangers, 
and  are  disobedient,  mischievous,  meddlesome,  wantonly  injuring 
their  playthings,  and  even  their  playmates.  The  absence  of  shvness 
often  leads  to  a  pseudo-precocity  which  fond  parents  take  to  be  the 
dawn  of  genius. 

Affbctjoxs  of  Speech* — Speech  is  deranged  in  various  ways  by 
disease  of  the  brain.  The  process  of  articulation  is  immediately 
influenced  by  a  mechanism  of  nerve-nuclei  situated  in  the  pons  and 
medulla,  but  these  are  excited  to  action  by  centres  in  the  cerebral 
cortex.  Thus  there  are  higher  and  lower  nervous  mechanisms;  the 
former  is  cerebral,  the  latter  bulbar.  Whc-n  there  is  disease  of  the 
lower  mechanism,  the  elements  of  speech  are  correct  in  number  and 
order,  but  their  form  is  imperfect ;  there  is  defective  articulation.  In 
disease  of  the  higher  mechanism  the  form  of  the  elements  of  speech  may 
be  correct,  but  they  are  defective  in  number  and  arrangement.  There 
is,  however,  one  condition  in  which  disease  of  the  cerebrum  interferes 
with  articulation, — when  the  disease  involves  the  structures  concerned 
in  both  hemispheres.  One-sided  disease,  either  of  the  cortex  of  the 
brain  or  the  path  from  it,  may  interfere  with  articulation  for  a  time, 
but  the  loss  soon  passes  away,  because  it  is  soon  compensated  by  the 
other  hemisphere.  The  most  important  movements  are  bilateral,  and, 
like  other  bilateral  movements,  can  be  excited  from  either  hemisphere. 
But  symmetrical  disease  of  both  hemispheres,  if  it  involves  the  centres 
or  paths  for  the  muscles  concerned  in  speech,  may  permauently  derange 
or  abolish  articulation.      The  condition  is  termed   '*  pseudo-bulbar 

*  The  mott  import&nt  writings  on  the  subject  of  defects  of  speech  are  those  of 
Trousseau  in  his  'Clinique  m^icjile'  (lect.  %riii,  p.  218,  of  liazire's  translation); 
Bastian,  'Mifd.-Chir.  Hvv.,'  January  and  April,  18C9;  Broadbcnt,  'Med.-Cbir. 
Trans.,'  1872,  vol.  Iv;  Batemau,  <0n  Aphasia,'  London,  1870,  2nd  edit.,  1891  (a 
thoughtful  and  comprehensive  treatise);  Huglilings  Jackson,  in  many  places,  but 
especially  in  '  Brain/  vols,  i  and  ii ;  Wernicke,  '  Der  Apbasische  Symptomeu- 
Complex,'  Breslau,  1874;  Kussmaul's  article  in  Ziemssen's  '  Cyclopedia '  (vol.  xir 
of  th«  American  translation) ;  and,  during  the  last  five  yeart^,  a  series  of  writers 
too  numerous  to  mention,  the  most  important  of  whose  papers  will  be  found  pub- 
lished or  abstracted  in  the  '  Neurologisches  Centralblatt '  and  '  Cent,  f iir  Nerven- 
heiUniiide.' 
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paralysis,"  from  the  close  resemblance  whicli  it  bears  to  the  effect  of 
disease  of  tbo  medulla. 

Defects  of  Aeticulation. — The  changes  in  articulation  that  result 
from  disease  of  the  medulla  and  lower  part  of  the  pons,  vary  from  a 
slight  imperfection  to  a  loss  so  complete  as  to  leave  only  laryngeal 
tones  to  represent  articulate  speech.  This  defect  is  termed  anarlhria 
or  dysarthria.  Considerable  loss  is  usually  associated  with  obvious 
palsy  of  the  parts  concerned  in  articulation.  The  most  important 
effects  of  such  definite  paralysis  are  these :  in  paralysis  of  the  lips 
the  labial  consonants,  which  depend  on  precise  closure  of  the  lips,  are 
defective  ;  p,  b,  and  m  are  transformed  into /and  v.  In  palsy  of  the 
tongue  the  linguals  I  and  t  are  imperfectly  pronounced,  and  tend  to 
become  y  and  th.  Palsy  of  the  palate  not  only  gives  an  undue  nasal 
resonance  to  the  voice,  but  impairs  the  pronunciation  of  the  explosive 
labials  |)  and  6,  because  the  patency  of  the  nares  prevents  the  needful 
compression  of  the  air  in  the  mouth  ;  and  these  explosives  are,  there* 
fore,  transformed  into  the  continuous  labial  m. 

In  slighter  and  less  defined  disease  of  the  bulbar  mechanism,  ter- 
minal or  subordinate  consonants  and  syllables  are  imperfectly  pro- 
nounced, irrespective  of  their  character,  and  are  often  run  together 
or  elided  in  what  is  termed  "  confluent "  or  "  elisive  "  articulation. 
Sometimes  consonants  that  require  delicately  adjusted  muscular  action 
are  omitted,  or  easier  sounds  are  substituted,  and  occasionally  con- 
sonants are  unintentionally  repeated.  The  r  is  especially  a  source  of 
stumbling  to  these  patients ;  and  words  or  sentences  containing  this 
consonant  are  often  employed  as  tests,  e.  g.  "  extraordinarily,'' 
'*  artillery."  In  other  cases,  again,  syllables  are  unduly  separated,  in 
what  has  been  termed  **  staccato  '*  or  "  scanning  utterance." 

Cebebbal  Defects. — The  defects  of  speech  that  result  from  dis- 
ease of  the  cerebral  hemisphere — defects  not  of  articulation,  but  of 
the  elements  of  speech — are  now  known  by  the  name  aphasia.  The 
word  has  become  current  as  a  general  designation  for  various  forms 
of  defect,  manifested  in  the  various  modes  of  expression,  just  as  the 
analogous  word  '*  aneemia  "  is  applied  to  various  forms  of  deficiency  of 
blood.*  The  word  owes  its  currency  to  Trousseau,  who  summoned  it 
from  a  slumber  of  two  thousand  years^f  as  a  substitute  for  the  term 

*  The  in  Accuracy  of  applying  an  absolate  negation  to  a  partial  effect  hat  led  to 
the  suggestion  of  "dyspbaHia"  as  a  substitute.  Tbe  term  does  not,  bowever, 
seem  likely  to  come  into  use,  a  matter  for  little  regret,  since  tbe  word  baa  not 
tbe  merit  of  unimpeacbable  exactness,  and  it  has  an  unfortunate  resemblance  in 
sound  to  *'  dysphagia." 

t  TrouHKCHu  seems  to  bave  been  unaware  of  tbe  antiquity  of  tbe  word.  It  was 
apparently  '*  invented"  for  bim,  in  1861,  by  a  Greek,  M.  Cbrysapbis  (see  Trousseau's 
'Clinique  m^d.,'  Icct.  Ixi,  and  the  foot-note  at  p.  218  of  Bazire's  translation).  Tbe 
history  of  the  more  important  steps  in  the  discovery  of  the  cerebral  relations  of 
speech  is  briefly  this.  The  faculty  of  language  was  first  attributed  to  tbe  frontal 
lobes  by  liouillaud  in  1825,  and  to  the  left  hemisphere,  near  the  island  of  Reil,  bj 
Dax  in  1836.    The  title  of  Dax's  paper  is  worth  preserving.    It  was  "  Lesions  of  tht 
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aphemia,  with  which  Broca  had  in  turn  displaced  the  alalia  of  LorJat. 
''Apbemia'*  is  sometimes  still  employed  in  a  restricted  application  to 
articulate  speech.* 

The  subject  abounds  in  diffi<^ulty,  arising  partly  from  its  complexity 
and  partly  from  the  uncertainty  due  to  a  deficiency  of  facts,  and  the 
obscurity  produced  by  a  redundance  of  theory.  Precise  knowledge  of 
tbe  effects  of  local  disease  on  the  various  relations  of  language  is 
scanty,  and  the  possible  interpretatious  of  the  conditions  observed 
during  life  are  numerous.  The  clinical  facts  may  be  and  have  been 
variously  explained  ;  and  it  is  almost  startling  to  find,  when  we  come 
to  weigh  the  evidence,  how  small  is  the  ground  on  which  some  theories 
are  based,  and  how  much  deficiency  of  fact  a  clear  diagram  may  hide. 
Hence  an  attempt  to  state  the  definite  knowledge  we  possess  maj 
seem  to  be  at  once  meagre  in  scope  and  hesitating  in  assertion.  But 
if  the  certain  knowledge  is  insufficient  to  enable  us  to  explain  all  the 
complex  phenomena,  it  furnishes  a  definite  starting-place  from  which 
to  investigate  them  ;  and  if  the  obscurity  is  recognised,  we  may  be 
saved  at  least  from  misplaced  confidence.  Hypotheses  unfortunately 
cannot  be  altogether  avoided,  but  it  is  desirable  that  they  should  be 
simple  in  nature  and  restricted  in  use  until  more  facts  have  been 
ascertiiined. 

Speech-processes  in  the  cortex  of  tibe  brain  are  sensory  and  motor. 
By  the  former  language  is  received,  and  by  the  latter  it  is  uttered. 
These  processes  go  on  chiefly  in  the  left  hemisphere  in  right-handed 
persons,  but  in  those  who  are  left-handed  the  processes  go  on  in  the 
right  hemisphere,  and  this  even  when  the  patient  uses  for  writing  not 
the  left  hand  but  the  right.  There  are,  however,  similar  structures  in 
each  hemisphere,  and  if  those  on  the  left  side  are  destroyed,  the  cor- 
responding parts  of  the  right  hemisphere  may  take  on  the  lost  func- 
tion, and  the  symptoms  of  the  loss  may  slowly  pass  away.  The  proof 
of  this  is  that,  in  several  cases  of  this  character,  a  fresh  lesion  in  the 
right  hemisphere  has  destroyed  the  reacquired  power,  and  there  has 
then  been  no  recovery.  It  is  probable,  moreover,  as  we  shall  presently 
see^  that  the  right  hemisphere  normally  takes  some  part  in  speech- 
processes,  and  that  the  part  it  takes  varies  in  different  persons  and  at 
different  periods  of  life.  Loss  of  speech  from  disease  of  the  left 
hemisphere  is,  as  a  rule,  quickly  recovered  from  iu  children  by  the 
compensatory  use  of  the  right  hemisphere  ;  a  similar  recovery  takes 
place  in  some  adults  more  readily  than  in  others,  and  in  some  it  does 
not  take  place  at  all.  If  such  compensation  occurs — and  the  occur- 
rence is  unquestionable — it  is  evident  that  very  soon  after  the  left 

Left  Half  of  the  Brain  coinciding  with  Los«  of  Memory  of  the  Sig:n8  of  Thought." 
The  function  whs  further  limited  to  the  third  frontal  hj  Broca  iu  1861.  The  local- 
isation of  the  auditory  centre  iu  the  first  temporal  is  due  to  Meynertand  Wernicka^ 
and  to  tbe  latter  belongs  also  the  credit  of  the  localisation  of  word^deafnesi  to  this 
region  of  the  left  hemisphere. 

*  **  Aphemia  "  was  rejected  by  Trousseau  and  by  Broca  himself,  at  the  instance 
of  Littr^  because  its  Greek  significance  is  not  *'  speechlessness  "  but  "  infamy." 
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bemi^pliere  has  lost  some  of  its  function,  the  rip;ht  hemisphere  must 
bogin  to  co-operate  with  it  in  effecting  thp  speech  that  quickly  returns. 
Such  co-operation,  admitted  when  the  damage  is  great,  probably 
occurs  also  when  the  damage  is  partial.  It  is  evident  that  we  have 
here  an  element  of  great  uncertainty.  If  the  actual  lesion  is  not 
known,  we  cannot  be  sure  to  what  extent  the  speech-processes  that 
return,  and  therefore  the  disorder  they  present,  are  to  be  ascribed  to 
the  left  hemisphere  or  to  both  hemispheres ;  and  we  must  incur  some 
error,  and  it  may  be  great  error,  if  we  fix  our  attention  exclusively  on 
the  left  hemisphere.     Examples  of  this  will  be  manifest  as  we  proceed. 

The  sensory  relations  of  Bpeech  are  with  hearing  and  sight,  and 
also,  in  blind  persons,  with  touch.  The  relation  to  the  sense  of 
bearing  is  the  most  important ;  it  is  the  first  speech  relation  to  be 
developed  in  the  child,  who  can  understand  many  words  before  he 
can  utter  one ;  it  seems  to  lead  in  the  subjective  revival  of  speech- 
processes  which  we  call  "  recollecting  words."  The  part  of  the  brain 
concerned  in  the  auditory  perception  of  words  is  the  posterior  half  of 
the  first  temporal  convolution  on  the  left  side.  It  is  apparently  the 
auditory  centre  itself,  at  least  structures  at  present  inseparable  from 
this  centre.  If  this  region  is  diseased  on  either  side,  there  is  often 
transient  deafness  in  the  opposite  ear  (see  p.  24) ;  and  if  on  the  left 
side,  there  is  usually  persistent  inability  to  understand  the  meaning 
of  words,  although  they  are  still  heard  as  sounds.  This  condition 
causes  considerable  derangement  of  speech.  It  was  first  described 
by  Dr.  Bastian,  and  accurately  refeiTed  by  him  to  destruction  of  the 
"  auditory  perceptive  centre."  Wernicke,  to  whom  belongs  the  credit 
of  discoTering  the  precise  seat  of  the  disease  that  causes  the  sym- 
ptom,* proposed  for  the  disturbance  of  speech  the  term  Bensory 
aphasia^  and  Kussmaul  afterwards  called  the  loss  word-deafnesi.  The 
loss  is  now  generally  known  by  the  latter  term,  and  the  former  is 
api>lied  to  the  general  disorder  of  the  use  of  words  that  results.  The 
dejx'ndence  of  this  symptom  on  disease  of  the  first  temporal  convolu- 
tion is  well  established.  This  part  was  diseased  in  every  one  of 
seventeen  cases  collected  by  Sepelli.f 

The  part  of  the  brain  concerned  in  the  perception  of  visual  word- 
symbols  seems  to  be  in  the  lower  and  hinder  part  of  the  parietal  lobe, 
also  on  the  left  side  of  the  brain,  apparently  including  the  region 
rather  vaguely  described  as  that  of  the  "  angular  gyrus."  Disease 
of  this  part  has  caused  inability  to  read  even  the  simplest  word,  a 
condition  that  has  been  termed  **  word-blindness"  (see  p.  6).  Of  the 
eases  collected  by  Sepelli.  in  each  one  in  which  word- blindness  co- 
existed with  word-deafness  the  disease  extended  into  this  part  of  the 
paru'til  lobe.  This  region,  as  wo  have  seen  (p.  22),  is  probably  the 
seat  of  the  **  higher  visual  centre,"  and  transient  "mind-blindness" 

•  *  Die  Aplia  siscbc  Sympt omen-Complex,*  1874,  n  work  of  remarkable  abxlitj. 
t  S.pclli,   '  Hi  vista  8per.  di  Fren.,'  1884,  p.  94  (see  nlio  Amidon,  'New  York 
Mt'l.  Journal,'  Jaauiry,  1885). 
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has  been  caused  bj  its  di^^ease,  t.  e.  an  Inabilitj  to  recognise  not  only 
words,  but  objects  also.  Such  mind-blindness  has  also  occurred  in  a 
few  cases  as  a  persistent  symptom,  but  we  are  not  sure  whether  it 
then  depends  on  a  uuilateral  lesion  or  on  bilateral  symmetrical  disease 
(see  **  Affections  of  Vision  ").  The  extent  and  degree  to  which  yisnal 
word -processes  take  part  in  the  phenomena  of  ordinary  speech 
probably  yary  much,  according  to  the  education  of  the  individual, 
among  other  conditions.  Their  reality  is  readily  evident  on  self -obser- 
Tation,  and  is  demonstrated  only  too  clearly  by  cases  in  which  the  loss 
of  the  auditory  and  motor  word- processes  (physical  memories)  leaves 
the  patient  unduly  dependent  on  those  connected  with  sight,  or  con- 
versely, in  which  the  loss  of  the  last  alone  has  given  rise  to  a  peculiar 
train  of  disturbances  of  speech.  These  are  rare,  but  some  instances 
have  been  lately  studied  and  described  under  the  term  **  visual 
aphasia"^  The  symptoms  of  this  condition,  supposed  to  be  produced 
especially  by  disease  of  the  cortical  visual  centre  or  of  the  fibres  con- 
necting it  with  the  motor  speech-centre,  are  these  : — defect  in  the  right 
halves  of  the  visual  field,  inability  to  read  (alexia)  or  write  (agraphia), 
and  inability  to  name  objects  after  looking  at  them,  although  they 
can  be  named  if  tiie  patient  is  allowed  to  touch  and  handle  them. 
But  they  will  no  doubt  be  influenced  by  the  degree  of  education  of 
the  patient,  and  also  by  the  nature  of  the  speech-process  for  which 
they  are  employed  (see  also  p.  119).  The  pure  visual  difficulty  must 
be  distinguished  from  that  of  writing  with  which  it  may  be  combined. 
Further,  the  crossed  amblyopia,  which  results  from  extensive  disease 
in  this  part,  has  not  often  been  recognised  in  cases  of  impairment  of 
visual  word- processes.  The  speech-defect  interferes  with  the  detection 
of  the  visual  loss,  and  it  may  be  that  word-processes  are  related  to  only 
a  part  of  the  region  that  has  to  do  with  virion.  It  must,  however,  be 
noted — and  the  fact  very  much  increases  the  difficulty  of  the  subject 
— that  inability  to  read  does  not  prove  disease  of  this  part  in  the  same 
way  as  inability  to  understand  heard  words  proves  disease  of  the  first 
temporal.  The  mechanism  of  reading  is  complex,  and*  as  we  shall 
see,  it  may  be  deranged  indirectly. 

Motor  word -processes  take  place  in  the  posterior  part  of  the 
third  frontal  convolution,  and  in  the  adjacent  part  of  the  ascending 
frontaL  The  latter  contains  the  cortical  centre  for  the  movement  of 
the  tongue,  lips  and  larynx  generally,  to  which  the  motor  speech- 
centre  thus  corresponds.  The  path  from  it  passes  through  the 
white  substance  of  the  hemisphere  to  the  internal  capsule  at  the 
junction  of  its  two  parts,  in  front  of  the  fibres  of  the  pyramidal 
tract,  and  it  lies  to  the  inner  side  of  those  fibres  in  the  cms  cerebri. 
It  is  commonly  thought  that  the  path  from  the  speech-centre  is 
distinct  from  that  for  the  tongue  and  lips,  but  the  evidence  of  this  is 
insufficient.  It  is  more  probable  that  the  speech-path  is  that  for  the 
simple  movements  of  the  parts  concerned,  although  the  cortical 
•  See  especially  Freund  ('Arch.  f.  P«y.,'  1889,  u,  1,  2). 
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centre  is  more  extensive.     Whether  the  island  of  Reil  forms  part  of 

the  speech-centre  is  still  uncertain  ;  speech-defect  from  disease  limited 

to  it  has  not  yet  been  observed,  but  its  position  between  the  motor 

and  auditK>rv  centres,  and  the  way  in  which  fibres  between  the  two 

pass  by  it,  have  led  Wernicke  and  others  to  regard  it  as  part  of  the 

speech -region.     All  the  cases  adduced  as  proof  of  the  dependence  of 

aphasia  on  disease  of  the  island  of  Keil  are  inconclusive,  either  because 

the  lesion  was  not  limited  to  it,  or  because  the  duration  of  the  case 

was  too  short  to  permit  indirect  symptoms  to  pass  away.* 

Destruction  of  the  motor  speech-region  on  the  left  side  causes  total 

or    almost   total    loss    of    voluntary 

speech.     Such  loss  has  resulted  from 

a  lesion  in  the  third  frontal  no  larger 

than  a  hazel-nut. f     If  the  loss  is  old 

or  partial,  words    are   often  uttered 

but  are  wrongly  formed.     Such  defect 

has  been  termed  ataxic  apha8ia,X  but 

this,  as  a  distinctive  term,  is  inexact, 

since  a  very  similar  disorder  of  words 

may  arise  from  pure  word -deafness. 

Hence  it  is  far  better,  with  Wernicke, 

to  term  the  effect  of  disease  of  the 

motor  speech- region  **  motor  apJuuia,** 

Fi».68.—DingraTn  of  probable  course  Its    precise    characters   will   be    pre- 
of  fibrei  Irom  motor  speccb-rentre.    gentlv  described. 
A,  hHnd-centre  in  tbe  midcUe  of        --.*  ,       .*  -  -         - 

tbefticoTidingfrontRlconviaution;       Motor  aphasia    may  be    produced 

A  fn,  fibres  from  this  to  iiiteniHl  by   disease  of    the   conducting  path 

capsule,  S   motor  speed,.cer,tre;  ^  ^^  ^  ^  y  .       ^j^ 

S  C,  fibres  from  this  to  the  corptJi  '  ,  •' 

callosum;  RndSm,  to  tbeinterniil  disease  of  the  cortex  itself.§  The 
capsule.    R  A,  fibres  from  speech.  jQgg  f^-Q^i  disease  of  the  path  is  only 

centre  to  hand-centre.     A   lesion  ^        ,  ,\       ^     -         •       •     "1 

at  mm  will  cause  only  trim^ient  permanent  when  the  lesion  18  just 
aphsaia,  the  8j>eech -processes  l)eiiijf  beneath  the  cortex.  If  the  lesion  is 
able  to  pass  by  SC  t>  the  corpus  ^        ^^  ^      ^y^^  internal  capsule,  the 

ciillosum     and     opposite     speecii-  *  ,  - 

region ;  a  smull  lesion  at  x  would  loss  passes  away  m  the  course  of  a  few 
cause  i^ermnnent  Hphasia.  since  it  -^^eeks.     The  explanation  of  the  differ- 

involves   both   the    fibres    to    the  .  i    -i  i     ^t  •       -rxi     xsi.         /n  i^ 

corpus  callosum  and  internal  cnp-  ence  IS  probably  this :  if  the  fibres  (S  C, 
•ule,  but  would  not  alwlish  exprrs-  Fig.  68)  f roui  the  left  speech-ceutre  to 
•ion  by  writing,  the  fiUres  S  A  ^^^  ^^  callosum  are  intact.   the 

(conneetinw  the  speech-  and  hand-  * 

centres)  escaping.  speech-processes  arranged  on  the  left 

•  Thuji,  in  a  cA^e  published  by  Dejrrine,  as  evidence  that  motor  aphasia  may  be 
due  to  an  insular  U»sion  (*  Revue  de  M6d.,'  1885.  p.  174),  the  patient  lived  for  a  few 
days  only,  and  the  lower  part  of  the  central  convolutions  was  likewise  destroyed* 
(Compare  also  the  case  mentioned  in  the  note  on  p.  IIG.) 

t  Rosenstein,  *  Berlin,  klin.  Wochensch..'  1868,  p.  182. 

J  First  by  Sanders,  *  Edin.  Med.  Journ.,'  March,  1866;  soon  afterwards  by  Ogle. 

§  Riyraond  and  Artaud  collected  tv\'enty-three  cases  of  r.phasia  from  disease  of 
the  white  substance  ('  Ohz.  m6d.  de  Paris,'  1883,  No.  47). 
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side  can  find  expression  through  the  corresponding  centre  on  the 
right  side;  if  the  lesion  is  just  beneath  the  cortex  (as  at  x,  Fig.  (38), 
these  callosal  fibres  are  interrupted,  as  well  as  those  to  the  internal 
capsule  (S  m),  and  the  loss  is  as  permanent  as  if  the  centre  were 
destroyed.  In  the  former  case,  a  second  lesion  in  the  motor  path  of 
the  right  hemisphere,  even  in  the  internal  capsule,  may  cause  perma- 
nent aphasia.* 

In  the  act  of  writing,  the  speech-processes,  arranged  in  the  motor 
centre,  pass  to  the  centre  for  the  hand  in  the  middle  of  the  ascending 
convolution,  and  thence  the  nerve-impulses  pass  by  the  pyramidal 
tracts  to  the  cord.  The  evidence  of  this  is  that  disease  of  the  motor 
speech-centre  abolishes  the  power  of  writing  (agraphia),  even  when  the 
hand-centre  is  intact  and  the  movements  of  the  arm  are  unimpaired.t 
The  same  result  follows  an  isolating  lesion  just  beneath  the  cortical 
speech-centre,  and  hence  the  path  to  the  arm-ceutre  must  be  by  the 
^'associating  fibres"  of  the  subjacent  white  substance,  and  not 
through  the  grey  matter  of  the  cortex.  But  it  is  conceivable  that  a 
subcortical  lesion  may  be  so  placed  as  to  interrupt  the  paths  to  the 
internal  capsule  and  to  the  opposite  hemisphere,  and  not  that  to  the 
arm-centre  (see  Fig.  68).  In  such  a  case  there  would  be  permanent 
loss  of  uttered  speech  without  loss  of  the  power  of  writing.  Such  a 
condition  has  actually  been  observed.^ 

Disease  limited  to  the  motor  speech-region  sometimes  abolishes  the 
power  of  reading  (aiexia),^  sometimes  it  does  not.  The  difference 
depends  in  part  on  the  degree  to  which  motor  speech -processes 
are  concerned  in  the  comprehension  of  visual  speech  symbols.  In 
persons  accustomed  to  reading,  the  intellectual  images  may  perhaps 
be  aroused  directly  by  the  visual  processes,  without  the  intervention 
of  the  motor  processes.  In  those  who  are  imperfectly  educated,  the 
motor  processes  are  essential ;  the  lips  may  even  be  seen  to  move 
during  the  process  of  reading.  It  must  be  remembered  that  children 
learn  to  read  aloud  words  they  do  not  understand  ;  indeed,  the  early 
effort  of  a  child  is  merely  to  pronounce  the  seen  words.  || 

In  addition  to  the  two  leading  varieties  of  aphasia,  the  motor 
and  sensory,  there  is  another  in  which  the  patient,  without  loss  of  the 

*  This  appears  to  have  been  the  case  in  an  instance  recorded  by  Luji,  'L'Ence 
phale,'  1885,  No.  8. 

t  In  Rosenstein's  case  ('Berlin,  klin.  Wochenschr.,'  1868,  p.  182),  in  which 
apbriftia  resulted  from  a  hsBroorrhHge  the  size  of  a  hazel-nut  in  the  third  frontal,  the 
power  of  writing  was  lost  as  well  as  speech.  The  impairment  of  writing  in  motor 
aphasia  is  a  matter  of  d:ii1y  clinical  obse*  vation. 

X  Wernicke,  •  Neurol.  Cent.,'  1886,  p.  124. 

§  Alexia,  be  it  remembered,  is  the  loss  of  the  power  of  understanding  written  or 
printed  words,  not  merely  a  loss  of  the  power  of  reading  aloud. 

{(  At  the  same  time  it  is  doubtful  whether  the  observed  differences  in  the  influence 
of  motor  aphasia  on  the  power  of  reading  can  be  altogether  explained  by  the  degree 
of  education  and  of  practice  in  reading.  We  need  more  facts  regarding  the  patho- 
logical Icnom  in  these  cases. 
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motor  processes,  and  without  word-deafness,  has  a  difficultj  in  recalU 
ing  words,  and  uses  wrong  words.  This  has  been  termed  "  amneaio 
aphasia,"  or  **  loss  of  memory  for  words."  It  has  been  referred  by 
Wernicke  to  an  interruption  of  the  path  between  the  motor  and 
sensory  centres,  by  disease  of  the  island  of  Bcil,  and  he  has  termed  it 
"conduction-aphasia  "  ("  Leitungsaphasia  ").•  He  assumes  that  the 
interruption  prevents  the  direct  action  of  the  sensory  on  the  motor 
centre  which  is  necessary  for  its  guidance.t  The  defect  that  accom- 
panies "  word-blindness  "  has  been  termed  **  visual  aphasia."  As  a 
last  variety,  "  total  aphasia  "  has  been  described — the  form  in  which 
both  auditory  and  motor  centres  are  destroyed,  and  all  use  of  words 
is  lost. 

A  variety  of  paroxysmal  recurring  diflBculty  in  reading  has  been 
called  di/slexia,  and  compared  with  the  "  intermitting  lameness  " 
mentioned  in  vol.  i,  p.  297.  The  difficulty  is  considerable  or  absolute, 
comes  on  suddenly,  and  passes  off  gradually,  being  at  first  readily 
reproduced,  although  afterwards  the  patient  is  free  until  another 
attack.  Most  subjects  have  been  in  advanced  life.  It  is  important 
because  usually  the  harbinger  of  grave  and  progressive  disease,  geue- 
rally  due  to  arterial  degeneration.^ 

Motor  Aphasia. — In  a  case  of  motor  aphasia  from  destruction  of 
the  motor  speech-region  the  patient  is  at  first  speechless,  and  evm 
expressions  by  signs  may  be  impaired.  He  may  shake  his  head  when 
he  means  "yes."  Before  long,  expression  by  gestures  becomes 
accurate,  and  the  patient  regains  the  power  of  uttering  a  few  simple 
words,  as  "yes  "  or  **  no,"§  and  often  other  words  are  at  times  uttered 
und(T  the  influence  of  some  emotion,  or  some  word  may  be  repeated 
on  every  attempt  to  speak.  The  patient  is  able  to  understand  what- 
ever is  said  to  him,  but  cannot  repeat  it.  He  cannot,  of  course,  read 
aloud,  and  he  is  generally  unable  to  understand  seen  words,  such,  for 
instance,  as  a  written  or  printed  direction  to  perform  some  simple 
action.  He  cannot  write,  even  if  his  hand  is  unaffected.  He  may  be 
able  to  copy,  and  even  to  translate  printed  letters  into  written  cha- 

•  Tint  lU'fecti  in  speech  nmy  be  due  to  intemip'ion  of  the  "  %vt  of  efferent  fibres 
einor^itig  from  the  auditor?  ptTceptive  centre  having  to  do  with  th«  incitation  totlie 
inuticuhir  act«  of  fipt'ech  "  was  su^-^e^ted  hy  Dr.  Bastian  in  1869  (loc.  cit.).  Apart 
from  the  question  of  accuracy,  thf  term  *' comluctiou-apUatia  "  doat  not  Very  aptlj 
exprt  M  the  asftumpt'-on  that  conduction  is  ar^«f^ted. 

t  Thee  \»  at  pre^nt  no  actual  pnxif  of  the  truth  of  this  assamptioB.  Llchtbeiia 
h]\<»  {luMiiiht  d  a  ca»e  ('  Drut.  Arch.  f.  kliu.  Med  /  Bd.  zxxvi.  Case  1)  which  he  deeeribea 
a»  nn  "  undouht«<ii  t'xaoplo  of  this  f«>rm  of  aphakia/'  but  the  lesion  invulv«d,  besides 
thi-  islrtud  of  lUi!.  \\  cm.  of  the  third  frontal  and  p«rt  of  the  middle  of  the  fint 
t.  nifH>ml.     (See  aNo  uv.te  on  p.  114.) 

:  S^>  Iterlin,  •  Neurvd.  Ce  a./  1SS3.  p.  2'.'^,  and  1SS6.  p.  355;  also  Kladea.  Ibid^ 
1nS7.  p,  h»5.  and  IHok,  ibid,  IsiU.  p    i:v:». 

§  I  h.ive  only  stvn  i>ne  ca»e  in  ^hii-ii  a  (^itient,  nine  months  after  the  onsets  was 
ahn.  liitily  woriile^A.  There  was  cou*derable  woni-iiealDetfi  as  wdl  as  absolots 
n  i  tor  aphasia.     Exiressiou  by  si|;QS  was  extensive. 
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rafters.  If  the  right  hai^d  is  piraljsed,  the  patient  may  try  to  write 
with  tbe  left  hand  and  mav  try  to  form  words  with  separate  letters, 
but  the  latter  is  a  rather  severe  test  beeatiso  it  is  an  unfamiliar  process. 
Processes  of  thought  are  little  interfered  with,  and  the  patient  is 
perfectly  aware  of  his  eiTors  in  utterance.  The  use  of  fi^^ures  is 
usually  interfered  with  as  well  as  the  use  of  worJs,  but  to  this  rule 
curious  exceptions  are  met  with,  the  significance  of  which  we  are  not 
yet  able  to  understand.  Thus,  in  one  case  of  considerable  motor 
aphasia  recorded  by  Yolland,  a  high  degree  of  arithmetical  ability 
was  preserved.* 

In  some  cases  this  condition  persists  unchan^^cd  for  years.  More 
often  there  is,  after  some  mouths,  a  slow  recovery  ;  first  one  word  and 
then  another  is  uttered,  and  considerable  power  of  speech  may  be 
ultimately  regained  by  the  *•  re-education"  of  the  right  hemisphere. 
In  other  cases,  however,  in  which  the  disease  is  partial,  the  loss  of 
speech  is  found  to  be  incomplete  when  the  immediate  effect  of  the 
lesion  has  passed  away,  but  many  mistakes  are  made  in  the  forms  of 
words  and  in  their  use. 

In  the  conditions  thus  sketched  there  are  two  elements :  (1)  loss 
of  speech  ;  (2)  retention  of  speech,  or  at  least  of  utterance  of  words, 
with  more  or  less  error.  The  loss  is  due  to  the  lesion  ;  the  retention  and 
error  are  due  to  the  imperfect  action  of  the  remaining  motor  s|>eech- 
centres,  probably  on  both  sides  of  the  brain  if  the  disease  is  partial, 
or  on  the  right  only  if  it  is  complete.  It  is  obvious  that  when  there  is 
complete  destruction  of  the  left  motor  speech -cent  re,  the  utterance 
that  remains  must  be  by  the  right  hemisphere.  This  remaining  power 
of  expression  may  be  of  several  kinds : — (1)  Expression  by  gesture, 
which  may  be  at  first  impaired  but  is  soon  regained.  (2)  Some 
general  prepositional  utterance,  as  "  yes  "  and  "  no,"  which  may  be 
at  first  used  wrongly.  (3)  Some  special  utterance,  which  recurs  on 
all  attempts  to  speak,  and  may  be  a  word  or  words,  or  an  unmeaning 
combination  of  syllables.  (4)  Combinations  of  words  which  express 
some  strong  emotion,  and  not  the  proposition  to  which  their  form 
corresponds,  such  as  an  oath — "dead  propositions,"  Hughlings 
Jackson  has  aptly  called  them.  (5)  Words  as  the  vehicles  for  tone 
in  singing.  A  patient  who  can  only  say  **  yes  "  and  **  no  "  may  sing 
H  song,  and  in  doing  so  may  utter  every  word  of  the  song  although  he 
is  quite  unable  to  speak  it.f  Often  words  can  be  uttered  in  a  half- 
automatic  manner,  e.  g.  in  combination  with  other  woids  or  under 
emotion,  and  not  by  a  deliberate  voluntiiry  effort.  Thus  a  patient 
with  slight  aphasia  was  told  to  say  "no,"  and  after  one  or  two  inef- 

•  'Munch,  med.  Wochcnsch.,'  18S6,  and  *  Neurol.  Centralb.,'  p.  274.  The 
pntieiit  wa!<  a  boy  aged  fifteen.  After  a  fall  on  the  licail  there  was  complete  motor 
aphasiM,  only  the  recurring  utterance  *'  Anna  '  p('r^i8tiu;^.  Recovery  was  very  alow, 
and  tbe  defect  had  not  entirely-  dis^ippcHrid  six  years  hiter.  From  the  tiist  the  boj 
could  add,  subtract,  and  multiply,  and  at  school  he  progressed  steadily  in  arithmetic. 

t  See  *  Lancet/  1875,  vol.  ii,  p.  794.  For  an  interesting  discussion  ot  this  condi- 
tion bce  paper  by  Knoblauch  in  *  Brain,'  ISill. 


118  BBAIN. 

fectual  attempts  said,  "  I  can't  say  no,  sir.**  Thus  likewise  I  have 
known  a  patient  to  be  unable  to  put  out  his  tongue  when  told, 
although  he  automatically  put  it  out  and  licked  his  lips  to  facilitate 
the  process,  and  afterwards  was  still  unable  to  protrude  it  by  a 
deliberate  effort.  An  oath  uttered  in  anger  cannot  be  repeated  with- 
out the  emotion. 

The  "recurring  utterances"  are  very  curious.  They  seem  to  be 
either  the  words  the  patient  was  about  to  utter  when  taken  ill 
(Hugl) lings  Jackson),  or  more  probably  the  last  words  actually 
uttered.  A  woman  who  told  a  cabman  to  drive  her  to  "Mrs. 
Waters,**  and  became  speechless  a  few  minutes  afterwards,  had  the 
recurring  utterance,  "  Missis.**  The  recurring  utterance  of  a  girl,, 
seized  wheu  riding  on  a  donkey,  was  "  gee  gee  '*  (Jackson) ;  that  of 
a  signalman,  taken  ill  at  his  p<»st,  was  *'  Come  on  to  me  ;'*  that  of  & 
librarian  was  "  List  complete"  (Russell).  The  phenomena  of  recur- 
ring  utterances,  which  must  be  effected  by  the  right  hemisphere,  seem 
to  show  that  this  hemi8[)here  takes  some  part  in  normal  speech. 
Fresh  processes  for  words  cannot  be  energised  through  the  will,  but 
the  residual  disposition  of  those  last  energised  voluntarily,  leads  to 
their  excitation  by  an  attempt  to  speiik.  As  Hughlings  Jackson  has 
insisted,  the  loss  of  speech  from  disease  of  the  left  motor  region  ia 
essentially  a  loss  of  voluntary  speech.  When  speech  is  slowly  regained 
by  the  right  hemi>phere,  many  of  the  errors  in  utterance  may  be 
traced  to  the  defective  voluntary  influence,  and  to  a  tendency  to  the 
re-energising  of  nerve-processes  recently  in  activity.  Consonants  are 
repeated  inst^'ad  of  the  proper  consonant  being  uttered,  and  those  of 
a  recurring  utterance  may  crop  up  in  wrong  places.  When  the  patient 
whose  recurring  utterance  was  "Missis**  acquired  more  speech,  the"  s** 
was  constantly  cropping  up  in  other  words.  Ultimately  almost  perfect 
recovery  may  occur,  and  there  may  remain  only  slight  and  occasional 
errors  in  the  form  of  words,  with  a  difficulty  in  finding  the  word 
desired,  and  a  tendeniry  to  use  wrong  words. 

In  motor  aphasia  the  inability  to  write  is  usually  even  greater  than 
the  inability  to  speak.  In  writing,  speech  symbols  are  again  sym- 
bolised, and  in  the  double  symbolism  there  is  more  room  for  error. 
The  patient  may  be  unable  to  form  a  single  letter,  or  letters  may  be 
formed  but  combined  wrongly,  or  there  may  be  merely  mistakes  of 
letters  in  words  that  are  otherwise  correct.  The  patient  can  often 
sign  his  own  name— w^hich  is  almost  an  automatic  performance — when 
he  cannot  express  a  proposition  in  writing.  As  an  instance  of  this, 
and  also  of  the  fact  thiit  errors  in  writing  are  greater  than  in  speech, 
may  be  ^ivcn  the  case  of  a  man  who,  after  signing  his  name,  Jame§ 
Slim,  oorreotly,  was  told  to  write  down  "  how  he  came  to  the  hospital," 
and  wrote  ajvg  kgi<j  klyan,  but  in  answer  to  the  same  question  said, 
*'  Kail,  clal),*'  and  wh«n  asked  "  How  else?**  replied  "  No  way."  The 
teiidtury  to  rejietition,  to  the  re-euergising  of  processes  recently  iu 
activity,  causes  many  of  the  errors  in  writing  as  well  as  iu  speech,  and 
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is  seen  in  the  above  sentence.  Olag  for  "  glad  *'  is  another  instance. 
Other  mistakes  in  written  letters  are  due  to  a  similarity  of  the  mus- 
cular (and  therefore  nenrous)  action  in  pronouncing  them,  as  the  sub- 
stitution of  I  for  p  and  /  for  v  (observed  errors)  —a  proof,  if  proof  were 
needed,  that  the  written  words  are  first  energised  in  \  he  speech-centre 
Loss  of  the  power  of  understanding  seen  words,  that  is  loss  of 
the  power  of  reading — **  alexia  '* — often,  but  not  always,  accompanies 
motor  aphasia.  This  has  been  already  mentioned,  and  it  has  been 
pointed  out  that  the  difference  probably  depends  on  the  extent  to 
which  the  patient  is  dependent  on  the  motor  processes  for  the  com- 
prehension  of  the  visual  symbols.  In  some  persons  the  latter  arouse 
the  nerve-processes  for  "  ideas  "  directly,  in  others  only  by  the  ener- 
gising of  the  motor  structures.  Id  the  former  case  even  disease  of 
both  temporal  and  frontal  speech-centres  may  not  desti'oy  the  power 
of  reading,  although,  of  course,  the  patient  cannot  read  aloud.* 

Seruory  Aphasia, — In  word-deafness,  due  always  to  disease  of  the 
first  temporal  convolution,  heard  words  are  not  understood.  This  is 
best  tested  by  letting  the  patient  perform  some  simple  action  which  is 
not  anticipated.  Word -deafness  is  seldom  absolute,  and  an  expected 
sentence,  such  as  "  Put  your  tongue  out  "  from  a  doctor,  is  understood 
when  an  unexpected  sentence  is  not.  Expectation  involves  lowering 
of  resistance  in  a  certain  nerve  combination,  and  then  perhaps  the 
right  hemisphere  may  suffice.  Word- deafness  always  causes  con- 
siderable derangement  of  speech.  This  depends  on  the  fact  that  the 
subjective  revival  of  word- processes  takes  place  chiefly  in  the  auditory 
centre.  All  the  residual  dispositions — motor,  auditory,  visual — con- 
stitute physical  memories  for  word-processes,  but  as  auditory  word- 
processes  are  the  first  to  be  developed  in  the  child,  so  they  continue 
the  most  im[H>rtant  through  life.  If  they  are  lost  the  patient  is  thrown 
on  his  motor  memory,  and  this  often  misleads.f  Hence  there  is  often 
error  in  the  words  used  and  in  their  form.  But  it  is  especially  the 
voluntary  revival  of  words  that  is  lost,  and  words  may  still  be  revived 
automatically,  just  as  it  is  voluntary  utterance  that  is  lost  in  motor 
aphasia,  and  words  may  still  be  uttered  automatically,  as  in  singing 

•  As  in  a  cmse  reported  by  KaUler,  *  Cent.  f.  Nerv./  1885,  p.  893.  The  statement 
in  Uie  text  it  only  a  probable  explanmiou.  We  need  more  facts  as  to  the  influence 
of  definite  lesions  on  reading. 

t  In  educated  persons  tbe  Tisnal  memory  may  aid  in  the  revival,  nnd  probably 
develops  with  the  demand  upon  it.  An  accomplished  man  recovered  slowly  from 
complete  word^deafness  (witb  peraistetit  heraiplogia).  He  said  that  if  be  had  a 
difficulty  in  realising  the  meaning  of  a  word,  be  would  repeat  it  over  and  over,  and 
at  last  seemed  to  see  the  letters  of  tbe  word,  and  its  meaning  flatbed  upon  bim. 
This  is  an  interesting  instance  of  tbe  way  in  whicb  one  centre  may  reinforce 
another.  A  different  example  of  similar  help  was  presented  by  a  patient  wbo  could 
write,  but  could  only  understand  a  word  seen  if  be  traced  the  letters  witb  bis  finger 
in  the  air  (Charcot,  'Lefons,'  t.  iii,  p.  161,  1887).  Tbe  same  case  has  been 
recorded  by  Herczel.  So,  too.  a  patient  of  Wernicke's  waa  able  to  read  writing  only 
by  tracing  over  tbe  letters  (*  Qebirnkr.,'  i,  p.  838). 
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a  song«  Hence  these  patients  Lave  often  an  extensive  use  of  words, 
especiallj  general  words,  which  tbej  utter  promptly,  and  in  an  auto- 
matic manner,  but  they  have  difficulty  in  the  deliberate  revival  of  special 
terms.  "  If  I  have  to  say  a  tbing  I  must  say  it  at  once,  or  I  cannot 
say  it  at  all/'  one  patient  observed.  It  is  probable  that  the  automatic 
revival  of  words  in  disease  of  tho  left  hemisphere  is  subserved  by  the 
centres  on  the  right  side.  It  is  certain  that  slow  recovery  of  the 
power  of  comprehension  of  spoken  words  is  by  the  "  re-education  "  of 
the  right  hemisphere,  since  such  regained  power  has  been  again  lost 
in  right-sided  disease.  The  readiness  with  which  such  recovery  takes 
place  seems  to  vary  much  in  different  persons,  as  is  the  case  also  in 
motor  aphasia.  In  some  there  is  no  recovery.*  As  a  rule,  however, 
recovery  occurs  more  readily  than  in  motor  loss. 

The  disorder  of  s[)eech  in  word-deafness  varies  much  in  different 
cases.  As  a  rule,  considerable  use  of  words  remains,  but  chiefly  in 
half -automatic  spontaneous  speech.  Paris  of  speech  in  more  general 
use,  [)repo8ition8,  adjectives,  verbs,  &c.,  are  readily  uttered,  but  there 
is  great  difficulty  in  more  special  words,  such  as  nouns.  The  patient 
often  employs  a  circumlocution  of  more  general  words  instead  of  the 
special  word  that  he  cannot  revive.  Instead  of  the  word  "knife**  he 
may  say,  "something  to  cut  with.**  In  extreme  cases  there  may  be 
much  error  in  the  forms  of  words,  and  these  errors  are  often  distinctly 
due  to  the  inadequacy  of  the  motor  memory  on  which  the  patient  has  to 
relv.  Sometimes,  indeed,  there  is  as  much  formal  disorder  and  "  ataxy  '* 
of  speech  as  in  motor  aphasia — one  of  the  considerations  that  militate 
against  the  use  of  this  term  as  a  designation  for  the  motor  variety. 
In  very  rare  cases  extensive  disease  of  the  sensory  region  has  caused 
an  almost  absolute  loss  of  expression  by  words,  greater  indeed  than 
can  be  altogether  explained,  and  such  as  to  resemble  the  loss  in  disease 
of  tho  motor  region. t  The  effect  of  disease  of  both  temporal  lobes  is, 
of  course,  to  preclude  recovery,  and  great  derangement  of  speech 
results.  In  one  case  of  complete  deafness  from  cerebral  disease,  in 
which  such  a  double  lesion  probably  existed,  speech  was  almost 
unintelligible  J 

Word-deafness  renders  the  patient  unaware  of  his  errors — a  striking 

*  As  in  a  case  recordid  by  lloscntal,  in  which  woril'deafnets  remained  absolute 
until  the  death  of  the  patitMit,  two  and  a  half  years  after  the  oniet  ('  Qazeta 
Ickarska/  1883,  and  Virchow'g  •  Jahresb.,'  1883,  ii,  p.  85). 

t  Thua,  in  a  case  reconleii  by  D'Heilly  ('Prog.  Me.l.,*  1883,  No.  2),  arterial 
thrombosis  in  the  course  of  plithisis  causetl  softening  of  the  left  first  and  second 
temporal  convolutions  and  of  part  of  the  angular  gyrus,  without  implicating  the 
motor  speech •  I e^'ion;  the  |>atient,  during  the  nine  weeks  she  lived,  only  uttered  the 
words  *•  p-.irceque,'*  "  le  plan,"  and  "  oui,  monsieur."  She  understood  no  words,  but 
comprehiMulcd  signs  readily.  She  had  loiit  the  power  of  reading  and  writing.  In  a 
case  of  Charcot's,  described  by  Trousseau,  in  which  the  lesion  involved  only  tho  first 
and  second  temporal  convolutions  and  the  posterior  half  of  the  Uland  of  Reil,  tho 
piiticiit  nttend  only  '*  t:i-ta-ta  "  during  eiglit  months. 

I  Wernicke  and  Friedliinder,  *  ForUchritte  d.  Med.,'  1883. 
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difference  from  the  motor  form,  in  which  the  patient  at  once  recog- 
nises his  mistakes,  and  is  annoyed  at  them.  In  absolute  word* deaf- 
ness the  patient  is  unable  to  repeat  words  uttered  to  him,  but  in 
partial  loss  he  is  able  to  repeat,  often  with  some  formal  errors. 

The  patient  is  also  unable  to  read  in  manj  cases  of  word-deafness, 
but  it  is  probable  that  this  is  the  result  of  the  auditory  loss,  or  is 
due  to  damage  to  the  visual  centre,  which  is  supplied  by  the  same 
artery  as  the  auditory  centre,  and  often  suffers  in  the  same  lesion. 
Inability  to  read,  as  an  isolated  symptom,  is  probably  always  due 
to  a  lesion  of  the  supra-marginal  and  angular  convolutions.*  It 
is  not  often  tbat  there  is  actual  mind-blindness,  an  inability  to 
recognise  not  only  words  but  any  object  until  some  other  sense  than 
that  of  sight  is  employed  (see  "  Affections  of  Vision  ").  In  some  cases 
the  patient  has  been  able  to  read  aloud  correctly,  but  not  to  under- 
stand what  he  read.  The  effect  on  writing  is  similar  to  the  effect  on 
speech,  but  greater,  owing  to  the  double  symbolism  and  the  extension 
of  error  thus  produced. 

We  have  seen  that  iu  partial  word -deafness,  partial  from  the 
beginning  or  partial  by  recovery,  a  condition  exists  in  which  there 
is  great  diflSculty  in  the  voluntary  revival  of  words,  especially  of 
the  more  special  words,  such  as  nouns.  This  is  "  verbal  amnesia,'' 
or  **  amnesic  aphasia. "f  As  already  stated,  it  sometimes  constitutes 
tbe  sole  defect  from  tbe  beginning,  and  is  then  commonly  regarded  as 
a  distinct  variety  of  apbasia,  and  has  been  ascribed  to  interruption 
of  the  conducting  path  between  the  auditory  and  motor  centres  (see 
above,  p.  116).  Whether  tbe  condition  is  actually  thus  produced,  and 
whether  a  simple  interruption  of  tbis  patb  can  produce  this  effect, 
remain  to  be  proved.  The  condition  is  oi'ten  conjoined  with  sligbt 
word-deafness,  and  then  is  probably  due  to  a  partial  lesion  of  the 
auditory  word-centre.  It  may  not  only  be  a  residual  condition  left  by 
partial  recovery  from  a  considerable  degree  of  word-deafness,  but,  as 
we  have  seen  (p.  118),  it  may  be  left  by  recovery  from  complete  and 
pure  motor  aphasia.  The  fact  tbat  a  typical  *'  amnesic  aphasia  "  may 
be  merely  a  residual  condition  left  by  a  pure  motor  aphasia  is  very 
important.  It  is  proved  by  several  recorded  cases  in  which  an  autopsy 
was  obtained  %  Another  important  fact  is  that  tbe  loss  follows  a 
regular  law  f  i  om  the  special  to  the  generaL  These  facts  suggest  that 
the  essential  condition  for  the  production  of  tbis  defect  is  that  the 
speech- processes  go  on  in  structures  relatively  incompetent.  In  some 
cases  the  structures  concerned  may  be  those  of  tbe  right  hemisphere, 
imperfectly  re-educated.     This  form  can  only,  therefore,  be  admitted 

*  At  in  a  case  recorded  by  Henschen, '  Nenrol.  Cent/  1886,  p.  464. 

t  The  nse  of  the  word  amnesia  in  this  restricted  sense  is  open  to  the  objectioa 
pointed  out  by  Hughliiigs  Jackson  and  Kussuiaul,  that  there  it  more  than  one 
memory  for  words  (see  p.  119). 

X  One  it  recorded  by  Batty  Tnke  and  Fraser  ('  Joum.  of  Mental  Science,'  April, 
1872)  ;  another  bv  Sanders  (*  Edin.  Med.  Journ.,'  1866,  p.  811). 
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as  a  pathological  Tarietv  of  aphasia  with  some  reservation,  until  more 
evidence  is  obtained  regarding  tlie  lesion  that  causes  it  as  a  primary 
and  independent  defect. 

Inability  to  read,  alexia,  as  we  have  seen,  may  have  more  than  one 
mode  of  origin.  It  may  be  part  of  a  pure  motor  aphasia  in  those  in 
whom  visual  word-processes  can  only  arouse  mental  images  through 
the  agency  of  the  motor  speech -centre.  It  seems  strange  that  the 
motor  process  should  directly  arouse  the  nerve- processes  for  the  mental 
conception,*  but  there  is  no  evidence  that  the  auditory  processes  inter- 
vene. On  the  contrary,  the  loss  of  these  processes  does  not  necessarily 
abolish  the  power  of  reading,  as  would  certiiinly  be  the  case  if  the  motor 
centre  acted  on  consciousness  only  through  the  auditory  centre.f  In 
other  cases  of  motor  aphasia  the  power  of  reading  is  unimpaired, 
presumably  because  the  visual  processes  arouse  directly  those  for 
"  ideas."  Without  motor  aphasia,  loss  of  the  power  of  reading 
seems  to  be  due  only  to  disease  of  the  posterior-inferior  region  of  the 
parietal  lobe,  the  region  of  the  higher  visual  centre.  We  have  seen 
that  in  all  the  fatal  cases  of  word-dtafness  in  which  the  power  of  read- 
ing was  lost,  the  disease  was  found  to  extend  into  this  region.  Henco 
we  are  justified  in  assuming  that  when  alexia  exists  as  an  isolated 
condition,  the  disease  is  in  this  part.  This  isolated  loss  of  the  power 
of  comprehending  visual  word-symbols  has  been  termed  by  £u8smaul 
**  word-blindness."  It  may  or  may  not  be  accompanied  by  "  mind- 
blindness,"  which  necessarily  involves  alexia.  (See  also  p.  116,  vifual 
aphasia.)  Word- blindness  is  indeed  partial  mind- blindness.  In  this 
condition  there  may  be  ability  to  speak  and  to  write,  but  the  patient 
writes,  as  one  of  Charcot's  patients  expressed  it,  "  as  if  with  the  eyes 
closed,"  and  this  patient  did  actually  write  as  well  when  his  eyes  were 
closed  as  when  they  were  open.  J  Moreover  he  could  understand 
written  words  if  his  hand  were  made  to  trace  the  letters  in  passive 
movement.  Such  loss  of  visual  word-svmbols  has  been  met  with  in 
a  few  cases  of  heniianopia ;  it  is  not  a  necessary  consequence  of 
hemianopia  even  when  this  is  of  cortical  origin,  and  prol)ably  indi- 
cates that  the  lesion  extends  beyond  the  limits  of  the  occipital  lobe 
into  the  parietal  cortex. §     The  lesion  causing  alexia  is  always  on  the 

*  I.e.  it  xnny  set  in  etrnnge  that  a  cei)tr  fugal  process  should  have  an  influence 
vvhich  FecniK  to  be  cciitripetnl ;  but  a  similar  influence  attends  other  motor  processM, 
e.g.  our  estimate  of  pcftition  by  the  movements  of  the  ocular  muschs  (see  **  Diseases 
of  the  Third  Nerves  *').  All  njotor  piocehse!*  seem  to  influence  consciousness,  whether 
as  a  '*  gtn^ation  "  or  only  as  a  vague  conception  or  sense  of  the  eflect. 

t  In  this  connection  it  is  instructive  to  note  that  even  the  motor  processes  for 
v^riting  may  assist  in  nrouFing  the  mental  images,  as  in  the  case  mentioned  in  the 
note  on  p.  119.  Wernicke  and  Kussniaul  assume  that  the  auditory  centre  inter- 
venes, and  that  the  uneduciited  man,  who  can  only  read  by  the  help  of  his  motor 
centre.  **  has  to  read  aloud  to  himself"  in  order  to  understand — an  asAumptiun 
opposed  to  fucts. 

J  Clinrcot,  *  Lcijons/  tome  iii,  p.  ICO. 

§  A  lesion  of  the  white  substance  iuvolving  the  optic  radiation  may  alto  involve 
the  parietal  cortex. 
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left  side  of  the  brain  in  right-bajided  persons,  on  the  right  side  in 
left-handed  persons.*  The  varying  character  of  the  symptoms  due 
to  disease  of  this  part  of  the  parietal  lobe  may  be  due  to  the  fact 
that  its  blood-supplj  is  often  derived  from  two  different  arterial  sjs- 
tems,  and  the  area  supplied  bj  each  seems  to  be  subject  to  considerable 
Tariations.  Hence  partial  disease  is  the  rule,  complete  destruction  the 
rare  exception. 

Inability  to  write,  agraphia,  as  we  have  seen,  results  from  destruc- 
tion of  the  motor  speech -centre,  and  is  then  usually  absolute,  even 
when  the  right  hand  is  not  paralysed.  Spontaneous  writing,  and 
writing  from  dictation,  are  alike  abolished,  aod  hence  it  would  seem 
that  there  is  do  direct  path  from  the  auditory  word-centre  to  the  arm- 
centre,  but  that  the  word-processes  must  first  be  energised  as  for 
articulate  speech.  But  the  patient  is  able  to  copy,  usually  only  in  the 
characters  that  are  before  him  ;  sometimes,  however,  by  a  translation 
of  printed  into  written  characters.  It  is  certain  that,  very  often,  the 
words  so  copied  are  not  understood.  In  word-deafness,  as  we  have 
just  seen,  the  ability  to  write  persists,  but  not  to  write  from  dicta- 
tion. In  word- blindness,  the  patient  can  write,  spontaneously  or  from 
dictation,  but  cannot  copy.  The  difficulty  in  writing,  as  before  stated^ 
is  often  greater  than  in  other  forms  of  expression,  but  it  is  very 
seldom  that  it  so  far  preponderates  as  to  resemble  isolated  agraphia. 
The  possibility  of  isolated  agraphia  has  been  doubted,  and  is,  indeed^ 
difficult  to  understand.  But  a  curious  case  of  partial  agraphia  has 
been  recorded  by  Pitrfs.f  In  a  syphilitic  man,  right  hemiplegia 
without  ansBsthesia  came  on  suddenly ;  it  disappeared  under  treat- 
ment, leaving  bome  rigidity,  and  there  remained  also  right  hemianopia 
with  inability  to  write.  S[>eech  was  never  affected.  The  patient 
could  copy  in  fac-simile,  but  could  not  write  a  single  word,  spon- 
taneously or  from  dictation,  with  his  right  hand.  Nevertheless  he 
could  write  easily  with  his  left,  and  then  copy  what  he  had  written 
with  his  right  hind.  He  could  read  either  printed  or  written  words 
with  perfect  facility.  This  strange  case  seems  to  prove  the  possibility 
of  an  isolated  partial  agraphia.  A  lesion  separating  the  left  arm- 
centre  from  the  motor  speech-centre,  leaving  the  callosal  fibres  intact, 
affords  perhaps  the  best  explanation  of  the  symptoms,  but  this  or  any 
explanation  must  be  purely  speculative ;  and  it  may  be  added,  the 
possibility,  and  even  probability,  of  more  than  one  lesion  prevents  any 
conclusion  from  the  combination  of  symptoms. 

Persistent  aphasia,  motor  or  sensory,  may  be  produced  by  any 
kind  of  lesion  (even  a  tumour  or  the  rare  chronic  senile  softening), 
but  it  is  due  to  acute  softening  more  frequently  than  to  haemor- 
rhage, on  account  of  the  greater  frequency  with  which  the  former 
lesion  involves  the  cortex ;  it  is,  however,  sometimes  due  to  hsemor* 

•  In  the  case  recorded  by  Bernbehn  (*  Revae  de   M^./    1'  85,  p.  t>25)  of  left 
bemianopia  and  inind-b  indiiess  in  a  leftbaiided  mau,  alciia  was  necessarily  present, 
t  «  Revue  de  Med./  1884,  p.  825. 
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rbage,  and  transient  aphasia  is  often  caused  by  this  process  in  the 
central  ganglia. 

The  region  of  the  cortex  in  which  the  speech-centres  are  situated  is 
supplied  by  the  middle  cerebral  artery  (see  Fig.  48,  p.  64),  and  obstruc- 
tion of  this  is  the  most  frequent  cause  of  aphasia.  Motor  aphasia  is 
])roduced  by  the  softening  due  to  obstruction  of  the  first  branch  of  the 
artery,  sensory  aphasia  by  that  of  the  fourth  branch.  Since  the  second 
branch  supplies  the  chief  part  of  the  central  convolutions,  hemiplegia 
is  often  associated  with  motor  aphasia.  Another  occasional  association 
is  visual  loss.  The  occurrence  of  hemianopia  with  word-blindness  has 
been  already  mentioned.  Hemianopia  is  also  sometimes  associated 
with  motor  aphasia,  but  the  alEection  of  sight  in  such  cases  usually 
depends  on  a  lesion  near  the  internal  capsule,  generally  a  hesmor- 
rhage  or  softening  extending  back  as  far  as  the  posterior  part  of  the 
capsule,  so  as  to  involve  the  fibres  of  the  optic  radiation.  Softening 
in  this  position,  e,g,  near  the  thalamus,  may  also  extend  outwards  to 
the  first  temporal  convolution,  or  forwards  and  outwards,  through  the 
lenticular  nucleus,  to  the  island  of  Beil  and  third  frontal  convolution. 

Loss  of  speech  occurs  in  children  from  the  same  causes  as  in  adults.* 
Some  of  these  are  exceedingly  rare  in  childhood,  while  other  causes 
are  more  common  in  early  than  in  later  life.  One  of  the  latter  is 
tubercular  disease,  which  is  a  comparatively  frequent  cause  of  aphasia 
in  children,  tubercular  meningitis,  probably  in  consequence  of  irrita- 
tive inhibition  (which  may  also  cause  motor  paralysis),  and,  less 
commonly,  tubercular  growths.  If  recovery  occurs  from  an  organic 
Ifsion  that  has  destroyed  the  motor  speech-centre,  the  power  of  speech 
seldom  remains  absent  for  more  than  a  few  weeks,  compensation  by 
the  right  hemisphere  occurring  with  great  readiness.  In  cases  of 
persistent  aphasia  in  children  it  will  generally  be  found,  on  careful 
investigation,  that  the  defect  of  speech  is  part  of  a  general  mental 
defect,  and  not  true,  pure  aphasia. 

Aphasia  may  be  due  to  functional  disturbance  of  the  brain  as  well 
as  to  organic  disease.  It  may  thus  form  part  of  various  functional 
disorders,  combined  with  other  s)'mptoms,  and  it  may  also  occur 
alone.  When  right-sided  convulsions  occur  from  any  cause,  but 
especially  from  organic  disease,  there  is  often  transient  inability  to 
speak,  and  this  may  continue  for  a  quarter  or  half  an  hour,  or  even 
longer,  after  the  fit.  It  is  especially  common  when  the  convulsion 
begins  in  the  face  or  tongue,  and  may  occur  when  the  spasm  is  very 
slight,  and  even  when  there  is  no  convulsion,  but  merely  a  sensory  dis- 
charge, tingling,  <&c.  Aphasia  is  also  met  with  as  part  of  attacks  of 
migraine,  chiefly  in  those  in  which  sensory  disturbance  occurs  in 
the  limbs  of  the  right  side.  A  patient  who  has  such  sensory  dis- 
turbance, sometimes  on  one  side,  sometimes  on  the  other,  will  have 
aphasia  when  the  disturbance  is  on  the  right  side  and  not  when  it  is 

*  Ninety  ca<«es  of  aphakia  m  children  have  been  collected  by  Stcffcu  (*  Jabrb.  far 
Kinderheilk.,'  Bd.  xxiii,  p.  127). 
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on  the  left.  As  an  isolated  symptom,  functional  apbasia  occurs 
chieflv  in  cbiLlren.  It  has  been  excited  by  emotion,  by  some  peri- 
pheral irritation  in  the  intestinal  tract  or  elsewhere,  and  in  the  course 
of  acute  specific  diseases,  especially  of  typhoid  fever.  Many  examples 
of  this  bave  been  recorded.  Transient  aphasia  was  due,  in  one  case, 
to  the  irritation  of  a  tapeworm.*  In  cases  of  peripheral  injury  it  is 
uncertain  whether  the  chief  influence  has  been  reflex  or  emotional. 
A  child  became  speechless  during  the  division  of  a  tendon  without 
ansBsthesia,  and  continued  speechless  for  eight  days.f  Aphasia  coming 
on  during  the  course  of  typhoid  fever  has  certainly  been  sometimes 
due  to  organic  disease,  for  it  has  been  associated  with  characteristic 
symptoms  such  as  hemiplegia.  But  in  other  cases  it  has  occurred 
alone,  and  after  lasting  for  a  few  days,  or  for  one  or  two  weeks,  it 
has  passed  away  suddenly.  Such  cases  suggest  that  the  loss  was  due 
to  an  influence  of  the  blood-state  on  the  brain.  It  has  come  on  as 
early  as  the  first  week,  and,  in  one  recorded  case,  it  continued  until 
the  seventh  week.  It  occurs  chiefly  in  severe  cases,  but  does  not 
seem  to  render  the  prognosis  more  grave.  The  aphasia  has  generally 
presented  the  characters  of  the  motor  variety ;  very  rarely  those  of 
the  sensory  form.^  The  variety  of  fimctional  disturbance  termed 
**  dyslexia"  has  been  already  described. 

Cases  that  can  be  regarded  as  congenital  aphasia  are  extremely 
rare.  In  most  instances  there  have  been  signs  of  a  bilateral  lesion 
of  the  brain,  involving  the  motor  centres  for  the  tongue  and  lips, 
movement  of  which  is  usually  distinctly  defective.  The  cause  is 
probably  meningeal  bsemorrhage  during  birth,  symmetrical  and 
seated  over  the  lower  part  of  the  motor  regions. 

A  very  important  question  in  connection  with  aphasia  is  its  influ- 
ence on  testamentary  capacity.  It  must  depend,  in  any  given  case, 
on  the  ability  to  understand  perfectly  what  is  put  before  the  tes- 
tator, and  to  express  at  least  assent  and  dissent  with  certainty. 
Word-deafness  is  incompatible  with  will -making,  because  it  is 
impossible  to  know  whether  the  testator  really  understands  what  is 
said  to  him.  With  (perfect  comprehension  of  spoken  words,  a  valid 
will  might  be  made  if  there  was  the  power  to  express  assent  or  dissent 
by  signs,  even  if  the  testiitor  was  speechless. 

The  treatment  of  aphasia,  so  far  as  it  is  possible,  ia  described  in 
the  chapter  on  softening  of  the  brain. 

General  Stmptoms. 

Besides  the  symptoms  that  depend  on  a  derangement  of  the  mental, 
motor,  and  sensory  functions  of  the  brain,  cerebral  disease  may  cause 

•  J.  A.  y  Tofset, '  Estud.  Clin./  1884,  and  'Cent.  f.  Nervenh.,'  1884,  p.  491. 
t  Deinme, '  Wien.  Med.  Blatt/  iaS4.  No.  51. 

X  The  tubjoct  of  aphasia  in  typhoid  fever  has  been  discussed  bj  Ktlhn. '  Dent. 
Arch.  f.  kl.  Med.,'  xxxiv,  56,  and  by  Longuet,  <  L'Union  M^.,'  1884,  No.  60. 
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symptoms  that  are  general,  or  consist  in  disturbance  of  other  organs 
of  the  body.  These  may  be  conveniently  considered  together, 
although  they  bear  different  relations  to  the  cerebral  disease,  and  the 
nlation  of  the  same  symptom  may  vary  in  different  cases. 

Temperature, — Elevation  of  temperature  is  frequent  in  cerebral  dis- 
ease, and  is  an  instance  of  the  difference  of  relation  just  mentioned. 
(1)  It  may  be  merely  associated ;  the  two  symptoms,  the  cerebral 
disease  and  the  pyrexia,  being  the  result  of  a  common  cause.     In  ulce- 
rative endocarditis  we  may  have  elevation  of  temperature  from  the 
alteration  in  the  blood,  &c.,  and  cerebral  symptoms  in  consequence  of 
embolism  in  the  arteries  of  the  brain.     In  many  cases  we  may  be  in 
doubt  to  what  extent  the  pyrexia  is  due  to  the  general  or  the  cerebral 
disease,   as,  for  instance,  in  general  tuberculosis  with  a  tubercular 
tumour  of  the  brain  or  tubercular  meningitis ;  and  in  pysemia  with 
secondary  abscess  of  the  brain   or  secondary  meningitis.      Recent 
observations,  indeed,  make  it  probable  that  the  cause  of  the  brain 
discHse,   6.  g.   meningitis  (especially  in  the  sporadic  ccrebro- spinal 
form  allied  to  pneumonia  and  due  to  a  blood-state),  is  the  cause  of 
pyrexia,  formerly  ascribed  to  the  inflammation,  much  more  frequently 
and  to  a  much  greater   degree.      But   it  is   often  most  difficult  to 
determine  the  extent  to  which  this  cause  is  the  effective  one,  and  it  is 
equally  important  to  bear  in  mind  its  possible  operation.     (2)  The 
elevation  of  temperature  may   be   due  directly  to  the  pathological 
process,  which  would  have  a  similar  effect  if  it  were  in  any  other 
situation.      Meningitis    is  an   example;    the  attendant  pyrexia   is 
generally  the  result  of  the  inflammation.     There  are  two  important 
facts  to  be  remembered  regarding  this  consecutive  elevation  of  tem- 
perature.    First,  it  may  be  absent ;  the  effect  of  the  disease  of  the 
nervous  system  is  to  prevent  the  pyrexia  which  the  morbid  process 
would  otherwise  cause.     Secondly,  and  connected  with  the  last,  is  the 
fact  that  the  pulse  may  not  present  the  acceleration  that  usually 
accompanies  pyrexia,  and  may  even  be  abnormally  infrequent.     Hence 
the  absence  of  pyrexia  does  not  exclude  intra-cranial  inflammation, 
while  elevation  of  temperature  has  additional  significance  if  the  pulse 
is  not  quickened.     (3)  The  pyrexia  may  be  the  direct  result  of  the 
cerebral  lesion,  that  is  of  the  disturbed  function  of  the  nervous  system, 
not  of  the  pathological  process  by  which  that  function  is  disturbed. 
This   effect   is   produced    especially    by   lesions   of   the    pons    and 
medulla  ;♦  in  these  the  temperature  may  rise  to  104^  106°,  or  108°, 
and  with  the  hyperpyrexia  there  is  usually  an  abundant  secretion  of 
sweat.     In  some  severe  cases  of  hsBmorrhage  into  other  parts  of  the 
brain  there  is  also  an  initial  and  considerable  rise  of  temperature,  to 
103°  and  104°  (Bournoville).     Such  cases  are  usually  rapidly  fataL 

•  Experiments  on  animals  (Ott,  *  Joum.  Nerv.  nnd  Ment.  Diseases,'  1887,  p.  152 1 
Hale  White,  '  lirit.  Med.  Joum.,'  1889,  i,  1401)  show  that  lesions  in  the  region  of 
the  corjius  striatum  cause  a  great  rise  of  temperature,  and  that  there  are  probably 
coutrolling  centres  in  the  cortex. 


SYMPTOMS.  127 

In  some  cases  of  meningitis  tbe  temperature  becomes  very  high  just 
before  death,  apparently  from  a  similar  mechanism.  The  pyrexia 
that  accompanies  tbe  peculiar  apoplectiform  attacks  in  general 
paralysis  of  the  insane  is  probably  of  this  nature,  since  it  is  too  brief, 
in  proportion  to  its  degree,  to  be  ascribed  to  tbe  patbological  process 
causing  the  attack.  Perhaps  the  brief  fever  tbat  may  attend  the 
migrainous  headaches  of  children  is  due  to  a  similar  mechanism.  (4) 
The  temperature  may  be  raised  as  a  secondary  effect  of  the  disturb- 
ance of  cerebral  function.  When  severe  convulsions  are  frequently 
repeated,  whatever  be  their  cause,  tbe  temperature  rises,  apparently 
in  consequence  of  tbe  muscular  exertion. 

Depression  of  temperature  is  less  common,  and  is  met  with  chiefly 
at  tbe  onset  of  cerebral  hsemorrbage.  It  is  then  accompanied  by 
other  signs  of  severe  shock.  Wben  there  is  a  large  bsBmorrhage,  or 
when  several  hsBmorrhages  occur  in  quick  succession,  this  fall  may 
progress  until  death  occurs,  and  tbe  rectal  temperature  may  fall  to 
90^.  A  moJerate  depression  is  sometimes  observed  at  the  onset,  or 
in  the  course,  of  meningitis. 

These  effects  may  be  variously  combined,  and  the  temperature  in 
cerebral  disease  may  consequently  present  very  irregular  and  mys- 
terious variations,  now  high  and  now  low,  witbout  any  corresponding 
variation  in  other  symptoms. 

Vcuo-motcr  and  trophic  disturbance  occurs  most  frequently  in  cases 
of  hemiplegia,  in  the  account  of  wbieh  it  has  been  already  described. 
It  is  also  met  with  in  meningitis  and  some  other  diseases,  and  may 
even  be  so  pronounced  as  to  be  of  diagnostic  importance  in  chronic 
or  subacute  cases,  tbe  symptoms  of  which  are  otherwise  equivocaL 

The  pulse  may  be  increased  in  frequency  when  there  is  febrile  dis- 
turbance, whether  this  is  a  consequence  of  the  brain  disease  or  merely 
associated  with  it ;  but,  as  we  have  seen,  the  acceleration  that  usually 
attends  inflammatory  pyrexia  may  be  absent,  and  the  pulse  may  even 
be  less  frequent  than  normal,  although  there  is  intra-cranial  inflam- 
mation. As  a  direct  effect  of  the  brain  disease  on  the  cardiac  centre 
of  the  vagus,  tbe  action  of  the  heart  may  also  be  accelerated,  retarded, 
or  rendered  irregular.  This  influence  is  exerted  most  frequently 
when  the  disease  is  near  tbe  medulla  oblongata,  but  sometimes  when 
it  is  distant.  When  intra-cranial  disease  raises  the  temperature  to  an 
extreme  degree  the  pulse  often  becomes  very  frequent  and  soft. 
Irregularity  is  sometimes  an  early  indication  of  meningitis,  especially 
in  children.  Betardation  to  fifty,  forty,  or  thirty  beats  per  minute 
may  occur  in  meningitis  and  apoplexy,  and  sometimes  in  cases  of 
tumour,  abscess,  and  of  increased  intra-cranial  pressure,  and  also 
in  some  rare  and  mysterious  functional  affections.  It  may  also 
be  retarded  in  some  toxic  blood-states,  as  during  influenza.      The 
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retardation  is  probably  due  to  over-action  of  the  centre  that  norinallj 
restrains  the  heart's  action. 

Bespiration  also  is  occasionally  disturbed.  When  the  cerebral  func- 
tions are  lowered,  as  in  stupor  or  coma,  the  respirations  are  lessened 
in  frequency  and  increased  in  depth.  In  meningitis  and  apoplexy 
(especially  in  cerebral  heemorrhage)  the  peculiar  **  0 bey ne- Stokes 
breathing  "  sometimes  occurs,  and  is  usually  the  precursor  of  death. 
The  respirations  present  a  cycle  of  increasing  and  decreasing  depth  ; 
the  fall  goes  on  to  actual  cessation  of  breathing,  and  after  a  pause 
slight  respiratory  movements  recommence,  at  first  scarcely  perceptible, 
gradually  increasing  in  intensity,  until  deep  dyspnoeal  breathing  marls 
the  acme,  and  the  respirations  again  lessen.  During  the  pause  the 
pupils  often  contract,  and  the  heart's  action  becomes  less  frequent. 
The  period  of  arrest  lasts  from  five  to  forty  seconds,  and  the  duration 
of  each  cycle  may  be  from  fifteen  to  seventy-five  seconds,  and  may  vary 
from  day  to  day.  The  number  of  respirations  in  each  cycle  never 
exceeds  thirty.  This  peculiar  phenomenon  is  met  with  in  other  dis- 
eases 1  resides  those  of  the  brain.  It  occurs  in  heart  disease  (in  con- 
nection with  which  it  was  first  studied)  and  in  ursemia,  and  has  also 
been  observed  (chiefly  in  children)  in  rare  cases  of  typhoid  fever, 
scarlet  fever,  diphtheria,  influenza,  pneumonia,  whooping-cough  with 
inanition,  and  opium  poisoning.  In  general  maladies  it  is  a  less  grave 
sign  than  in  disease  of  the  brain,  and  several  cases  of  recovery  are  on 
record.  In  brain  disease  the  patient  is  almost  always  comatose,  but 
in  other  cases  consciousness  has  been  retained,  and  the  symptom  has 
been  known  to  continue  for  as  long  as  three  months.* 

A  form  of  respiration  whirh  must  be  distinguished  from  that  just 
described  consists  of  periods  of  deep  and  energetic  breathing,  which 
l^egin  suddenly ;  the  respirations  gradually  lessen  in  depth  until  they 
cease,  and  after  a  period  of  stillness  energetically  recommence.  The 
sudden  commencement  is  the  distinction  of  this  form.  In  another 
variety,  seen  by  Biotf  iu  meningitis,  the  periods  of  deep  breathing  not 
only  commence  suddenly  but  end  suddenly. 

Many  attempts  have  been  made  to  explain  the  Cheyne-Stokes 
breathing,  none  of  which  are  quite  satisfactory.  Walshe|  first  sug- 
gested that  it  is  due  to  lessened  excitability  of  the  respiratory  centre, 
a  theory  afterwards  stated,  in  more  definite  form,  by  Traube§  and  by 
Koseubach.||     It  is  difficult  to  understand  how  the  gradual  character 

•  West,  *Trani.  Clin.  Soc,*  1800.  In  a  correspondence  which  ensned  In  conFe- 
qnence  of  the  publication  of  this  cuse,  a  remnrkahle  instHnce  was  mentioned  ('  Lanoet»' 
1800,  i,  776)  in  which  tlio  plieiioraenon  had  persiHted  daring  several  years. 

t  *  Sur  la  Resp.  de  CheyneStokcj*/  Paris,  1878. 

X  *  Diseases  of  the  Heart,'  Snl  ed.,  1862,  p.  345. 

§  Fraentzel,  Report  of  Clinique,  '  Berl.  kl.  Wochenschr./  No.  27,  1869. 

II  '  Zeitsclirift  f.  klin.  Med.,'  Bd.  i,  Heft  3.  Ronenbach's  theory  it  often  ipoken 
of  as  disting:ui8htt])le  from  Traube's,  from  which  it  differs,  however,  onlj  bj 
asci  ibing  the  lessened  excitability  to  altered  "  interchange  of  material  in  the  oeUa." 
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of  both  the  onset  and  the  decline  of  the  breathing  can  be  due  to 
simple  lowered  excitability,  although,  since  rhythmical  action  seems  a 
character  of  the  centre  itself,*  it  is  just  conceivable  that  the  larger 
rhythm  with  gradual  change  may  be  due  solely  to  the  functional 
characteristics  of  the  centre,  working  under  altered  conditions.  The 
chief  attempt  to  give  a  more  complete  explanation  has  been  made  by 
Filehne,t  who  found  that  the  breathing  could  be  produced  in  animals 
under  the  influence  of  morphia  by  making  them  inhale  ether  or  chloro- 
form. He  observed,  during  the  pause,  an  increase  of  blood-pressure 
with  some  pallor  of  the  mucous  membranes,  and  ascribed  these  to 
arterial  spasm,  due  to  stimulation  of  the  vaso-motor  centres  by  the 
asphyxial  blood.  He  assumed  that  a  lowered  irritability  of  the  re- 
spiratory centre  renders  it  less  excitable  than  the  vaso-motor  centre, 
that  the  consequent  arterial  spasm  in  the  arteries  of  the  medulla  pro- 
longs the  stimulation  of  the  respiratory  centre  (and  also  tbat  of  the 
Taso-motor  centre)  by  hindering  the  access  of  the  oxygenated  blood. 
Thus  the  respiratory  movements  continue  energetic  after  the  blood 
has  become  well  oxygenated.  In  support  of  this  vascular  theory  he 
adduced  two  other  facts.  He  was  able  to  produce  perfect  Cheyne- 
Stokes  breathing  (even  to  the  changes  in  the  pupils)  by  gradually 
constricting  and  then  releasing  the  arteries  conveying  blood  to  the 
head ;  and  secondly,  he  found  that,  in  a  patient  with  this  breathing, 
nitrite  of  amyl,  which  dilates  the  vessels,  arrested  the  phenomena. 
Filehne's  theory  has  been  criticised  adversely,  and  some  of  his  facts 
have  even  been  called  in  question,  but  chiefly  by  those  who  have 
Tested  interests  in  other  hypotheses.  On  the  whole,  it  may  be  said 
that,  unless  the  simple  rhythmical  tendency  of  the  depressed  centre  is 
adequate  to  produce  the  phenomena,  they  can  be  best  explained  by 
the  assumption  that  this  rhythmical  tendency  is  modified  by  some 
other  periodical  influence,  of  which  vaso-motor  spasm  is  the  only  one 
which,  according  to  our  present  knowledge,  can  be  conceived  as  acting 
and  adequate.^  The  gradual  onset  of  the  respirations  may  be  due  to 
the  fact  that  the  vaso-motor  dilatation  exceeds  the  normal  (as  it  often 
does  after  contraction),  and  thus  the  quantity  of  blood  reaching  the 
respiratory  centre  lessens  the  stimulating  influence  of  its  quality. 

Respiration  is  arrested  at  once  by  a  sudden  lesion  in  the  respiratory 
centre  of  the  medulla,  and  more  slowly  by  disease  that  gradually  im- 
pairs the  action  of  the  centre,  such  as  the  effusion  of  blood  into  the 
fourth  ventricle.  Indeed,  the  extensive  connection  of  this  centre  with 
the  brain,  seen,  for  instance,  in  the  readiness  with  which  its  action  is 
altered  by  emotion,  makes  it  sensitive  to  any  considerable  depression 
of  the  cerebral  functions,  and  in  many  brain  diseases  death  is  thus 

*  See  '  Foster's  Physiology/  5 ill  ed.,  pt.  ii,  p.  596. 

t  '  I^rl.  kl.  Wochenschrif  t,'  1874,  Nos.  13, 14,  82,  and  85. 

X  The  superficial  analogy  of  the  phenomena  to  the  eflects  of  "  interference  **  in 
the  action  of  two  series  of  rhythmical  events,  as  the  waves  of  sound,  can  scarcely 
fail  to  occur  to  an  obsenrer,  bnt  of  course  no  direct  inference  can  be  drawn  from  it. 
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bn.>ugbt  about.  Lesions  near  the  centre  niaj  cause  other  disturbances 
of  breathing  than  those  described,  such  as  simple  irregularity,  or 
|U4rox}'suial  cough,  which  may  be  semi-convulsive  in  character.  On 
account  of  the  gravity  of  lesions  in  this  part,  such  disturbance  of 
brezithing  is  ^'uerallv  a  fatal  omen. 

In  all  conditions  in  which  the  cerebral  functions  are  profoundly 
depresst^i.  such  as  coma,  secretion  accumulates  in  the  air  passages ; 
bivuchial  and  tracheal  rales  are  thus  produced,  and  are  often  erro- 
neously re^rded  as  the  indication  of  bronchitis.  The  accumulation  is 
due  chiefly  to  the  depression  of  the  respiratory  centre,  in  consequence 
of  vhich  the  secretion  is  not  removed  as  in  health,  and  its  amount 
is  }H»rhaps  increased  bv  passive  congestion.  Such  congestion  of  the 
lungs  is  Tery  common  iu  these  cases,  and  is  a  frequent  cause  of  deatk. 

J>%^$firt  ChyaH*. — Anorexia  is  common  in  febrile  states,  and  in 
various  organic  diseases,  acute  or  chronic,  but  no  special  significance 
ean  be  attacht\l  to  it.  It  is  said  that  bulimia  u  sometimes  met  with, 
but  it  very  rarely  occurs  as  a  symptom  of  organic  lesions,  although  met 
with  in  hvsteria  and  epilepsy. 

Vomiting,  however,  is  one  of  the  most  frequent  and  most  important 
symptoms  of  intra-cranial  disease.  It  is  frequent  in  meningitis, 
Inmoor,  al-^oess,  at  the  onset  of  hsemorrLage,  in  cases  of  increased 
intra-cranial  pressure,  in  various  toxemic  states  acting  on  the  medalla, 
and  also  In  the  functional  disturlsiuce  of  hys:eriA.  It  may  resnltfrom 
disiemse  in  any  ptirt  of  the  bnin.  but  is  especially  common  when  the 
CYivbellum  i:»  afftv-red.  This  symptom  often  occtirs  early,  and  may  be 
produced  by  disease  of  very  limited  extent.  The  immediate  canse  of 
¥\'miting  i$  d.'ul  ticss  an  iucrvrased  irritability  of  the  gastric  part  of  the 
sa^:u«  xreutre.  a::d  iU  occarrence  in  diseatse  in  various  jMUts  of  the  brain 
»  aa<c(hNfr  iLsircatvc  of  the  wide  extent  ol  the  central  relations  of  the 
x4^.id^  It  cazizioc  W  ascrilei  in  all  cases  either  to  irritation  of  the 
8enNBbra::e«  or  to  ii^creajsed  m^n.^.  raniu  pr^Mnre,  althoogh  tliese  con- 
di:iioes  arv  cvna.nly  capable  o:  prj*iu':iEz  iL. 

I2  cereCRLL  voct::I::c^  fo>  •!  is  gvoenilly  rejected  soon  after  it  has 
l^fva  xakvn;  th«frv  are  co  local  ^jis:r.o  symptoms  ;  no  diseooifort  or 
^«si2  i;s  ir>xi«ce*l  zj  ih.-^  pre:se::.e  of  f>.«i  in  the  stomach,  a  STm|4om 
wax- J  &.a:K«s  ilwavs  iLZZ'^z^i  the  q;ii*.'k  r«e; miction  of  food  froM  gastric 
c:3seiiise.  Cert:  Iral  vczi:  m  ^  cay  be.  iz.*i  •: :>:i  is  aoattended  by 
c^*:  ::jl3  1*  x:<.-^  xz  -i:T-xr;icle  *:hin^z^rjsirj£.  In  some  eases 
::»  iissrvjssijix.  CVjca^-ocally  tie  liLZ.-izz  v.aai^  vhen  there  is  no  food 
:i  zx>i  ^t^'TLi.-u.  \'zz  :h.  s  Ls  n  t  >xx:i:::l  Tlif^  djtease  increases  tiie 
.^rjikZ.Lzr  cc'  ilir  vvr:r-.  c-:  ^z.zl^'iIazkc  cf  ti:e  t«riphenl  aores  by 
•-;oI  -s  *i>i^*>  z-f-.--*surr  zo  e:i:i*e  :ie  xs.t  Tie  cerebral  cuii»iitiuns 
*.i^:  .-i:i<e  ▼::::  'u:^  -lsiaIIv  jIsi^  .miu**  aTSi-Liirae.  and  the  coexistence 
:z  'rr<.<'.izz  '.*k.z  1:1  :Ji«f  be-i.!  wzz  i.'-:  irn::  vjciftiiig  shoold  alwavs 
^i::s;  ^  <\L<  .■:.«-c  -*:  .•-rrC.-i*  1  *ea.^.  O'Lj:  2*r iritis  ls  alao  acomsBon 
r':^.!:    :z    zz*f    5;kz:-^    .•errCril    :«:n>iiti*.a.   And.  til*  even  skoold  be 
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examined  in  every  suspicious  case.  For  a  long  time  there  maj  be  no 
other  symptoms.  It  is  most  important,  however,  to  note  that  in  the 
early  stage  of  disease,  when  the  excitability  of  the  centre  is  but  little 
augmented,  some  exciting  cause  may  produce  the  first  vomiting,  and 
the  cause  may  seem  adequate  to  account  for  it.  Before  tbe  increased 
irritability  of  the  centre  reaches  such  a  degree  as  to  cause  spontaneous 
vomiting  it  may  be  sufficient  to  lead  to  the  rejection  of  an  injudicious 
meal.  Such  explicable  vomiting  is  often  tbe  first  sign  of  intra-cranial 
disease,  especially  in  children.  The  first  symptom  of  a  glioma  of 
the  pons  was  vomiting  after  swallowing  a  piece  of  slate  pencil 
Patients  who  vomit  without  other  indications  of  gas tro- intestinal  dis- 
turbance should  be  carefully  watched.     (See  "  Tumour.") 

Constipation  frequently  attends  intra-cranial  disease,  such  as  tumour, 
meniugitiSy  &o.,  although  it  rarely  exists  until  other  symptoms  are 
ap|>arent. 

Urinary  Organs.—The  urine  is  seldom  altered  in  composition  by 
organic  brain  disease,  although  polyuria  rarely,  and  glycosuria  occa- 
sionally, have  been  produced  by  disease  of  the  pons  or  medulla 
oblongata.  Albuminuria  occasionally  occurs  from  the  same  cause, 
and  may  be  a  transient  effect  of  lesions  elsewhere  in  the  brain,  or  of 
meningitis.  But  albuminuria,  it  must  be  remembered,  is  a  frequent 
concomitant  of  vascular  lesions  in  tbe  brain,  because  kidney  disease 
is  one  of  the  most  potent  causes  of  vascular  degeneration.  The 
amount  of  albumen  excreted  in  these  cases  is  often  greatly  increased 
for  a  few  days  by  a  cerebral  lesion. 

Setention  of  urine  and  overflow  incontinence  are  common  in  con* 
ditions  of  lowered  cerebral  function,  from  whatever  cause ;  but  there 
is  not  the  paralytic  incontinence  that  is  m^t  with  in  spinal  disease 
(see  ToL  i,  p.  225).  Urine  and  fseces  are  often  passed  into  the  bed, 
&c»f  in  cases  of  mental  impairment,  without  any  actual  loss  of  power 
over  the  sphincters,  and,  as  already  stated,  this  symptom  is  always 
indicative  of  a  considerable  degree  of  mental  change. 

,  Ophthalmoscopic  Symptoms. 

Morbid  appearances  in  the  fundus  oculi  are  frequent  in  cases  of 
organic  brain  disease,  and  are  of  great  practical  importance.  Some  of 
these  are  associated,  the  result  of  the  cause  of  the  cerebral  lesion ; 
others  are  consecutive,  and  are  the  effect  of  the  brain  disease.  The 
two  kinds  are  sometimes  conjoined. 

1.  The  associated  changes  are  due  to  the  constitutional  cou<iition, 
that  is,  to  the  ultimate  cause  of  the  brain  disease,  and  are  soraetimed 
of  the  same  nature  as  the  cerebral  lesion.  The  following  are  the  most 
important: — (1)  Albuminuric  retinitis,  acute  and  chronic;  it  is  asso- 
ciated chiefly  with  arterial  degeneration,  causing  either  cerebral 
hsemorrhage  or  softening  from  thrombosis.  (2)  Syphilitic  disease, 
usually  choroiditis,  or  the  atrophy  that  such  inflammation  leaves. 


132  BEATN. 

This  is  often  to  be  seen  in  cases  of  brain  disease  due  to  either 
inherited  or  acquired  svpbilis.  (3)  Tubercular  disease.  Tubercles 
of  the  choroid  are  sometimes  met  with  in  cases  of  tubercular  menin- 
gitis. Very  rarely  massive  tubercle  forms  within  the  eye,  in  cases  of 
tubercular  growths  in  the  brain.  Other  forms  of  associated  growth 
are  so  rare  as  not  to  be  of  practical  importance.  (4)  Vascular  lesions 
in  the  retina  sometinu>s  coincide  with  similar  lesions  in  the  brain. 
Thus  embolism  of  the  central  artery  may  occur  in  the  same  patient^ 
and  even  at  the  same  time,*  as  embolism  of  a  cerebral  artery.  Miliary 
aneurisms  on  the  retinal  arteries  have  been  observed  to  coincide  with 
cerebral  haemorrhage,  probably  due  to  similar  aneurisms  in  the  brain. 
They  are,  however,  extremely  rare.f  Htemorrhages  in  the  retina  aro 
more  common,  and  are  of  some  significance.  They  occur  especially  in 
albuminuria,  in  gout  that  has  profoundly  affected  the  system,  in  leu- 
cocythaemia,  profound  anaemia,  purpura,  and  also  in  ulcerative  endo- 
carditis,  and  other  forms  of  septicaemia.  In  the  latter  they  often  have 
white  spots  in  the  centre,  and  are  the  result  of  capillary  septic  embolism. 
Haemorrhages,  identical  in  aspect,  are  sometimes  found  in  the  same 
cases  in  the  pia  mater.  Another  associated  lcsi<»n  (to  which  we  shall 
return)  is  simple  atrophy  of  the  disc,  which  sometimes  coincides  with 
degenerative  lesions  of  the  brain. 

2.  The  consecutive  changes,  which  are  not  merely  associated  with  the 
cerebral  disease,  but  are  its  consequence,  comprehend  neuritis  and 
atrophy. 

Neuritia  or  "  papillitis,"  inflammation  of  theintra-ocular  end  of  the 
optic  nerve,  is  manifested  by  swelling  and  increased  vascularity  of  the 
"optic  papilla."  It  will  be  remembered  that  the  end  of  the  nerve  is 
visible  in  the  fundus  as  the  "oi)tic  disc,"  the  boundary  of  which  is  the 
oval  opening  in  the  sclerotic  with  the  corresponding  opening  in  the 
choroid.  The  fibres  radiate  from  the  nerve  on  to  the  retina,  but  not 
equally  on  all  sides,  being  few  on  the  temporal  side.  The  nerve-elemeuts 
are  so  translucent  that  they  do  not  obscure  the  edge  of  the  disc,  except 
sometimes,  to  a  slight  extent,  above  and  below,  where  they  are  more 
numerous.  The  disc  is  rarely  uniform  in  its  surface,  because  the 
separation  of  the  nerve-fibrea  leaves  a  C(»ntral  hollow,  in  which  there 
are  few  or  no  vessels,  and  which  is  therefore  pale,  while  the  peripherj 
of  the  disc  has  a  rosy  tint  from  the  minute  vessele  that  lie  among  the 
nerve-fibres  (Fig.  69;.  This  central  "  {►hysiological  cup  "  varies  much 
in  size,  and  may  be  absent.  The  vascular  portion  of  the  disc  also 
varies  in  extent  (inversely  as  the  cup),  and  varies  so  much  iu  tint  that 
no  inference  can  be  drawn  from  its  colour  unless  this  is  observed  to 
change  in  the  course  of  time.  Mere  congestion,  therefore,  consisting 
only  of  increased  vascularity  of  the  disc,  is  very  difficult  to  recognise, 
and  although  it  probably  occurs,  it  is  rare,  as  an  isolated  condition, 

•  See  '  Me.l.  OphthalmoMOpy/  Case  47  (p.  332,  2iul  ed.). 

t  For  an  inHtiince,  see  '  MedicHl  Oplithalinoicopy,'  pi.  xii,  fig.  1^  and  CaM  42 
(2n.l  eil.,  p.  32G). 
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and  is  of  small  practical  importance.  An  actual  patbological  change, 
howerer  sli^'ht  in  degree,  is  uau.iily  attended  bj  some  swelling  of  the 
pa|>illa.  au'l  especially  hj  lessened  transparency  of  its  structures.  The 
effect  of  this  change  is  first  to  lessen  the  sharpness  of  the  edge  of  the 
disc,  and  then  to  obscure  the  edge  altogether  (Fig.  69).  It  is  to  this 
point,  therefore,  ihai  attention  must  be  chiefly  directed.  The  effi'ct  of 
k  morbid  change  on  the  distinctness  of  the  edge  is  gieater  when  the 
disc  is  eiamiiied  by  the  direct  than  by  the  indirect  mctbod ;  on  tho 
ot)ier  b^ind,  if  the  indistinctness  is  apparent  and  not  real — is  dun  to 
the  tint  of  the  disc  being  nearly  that  of  the  choroid,  and  not  to  lessened 
tnuis|>arency  of  the  structures  in  front  of  it — the  edge  iippears  more 
distinct  in  the  direct  than  in  the  indirect  method  of  examination. 
This  is  a  very  important  practicikl  point.  In  the  early  stuge  of 
neuritis  the  edge  of  the  disc,  seen  by  the  iniiirect  method,  may 
appear  a  little  blurred,  and  surrounded  by  a  pale  halo,  while 
by  the  direct  method  the  halo  is  rcsoWed  into  a  striated  semi- 
0[>aqiie  layer  completely  concealing  the  eilge.  The  eorly  change 
ia  greatest  on  the  uasal  side,  which  may  be  obscuied  when  the 
temporal  edge  of  the  disc,  on  wkich  there  are  few  nerre-fibres,  is  siill 
sharp.  As  the  change  advances,  it  involves  the  whole  circumference 
of  the  disc,  and  the  swelling  rapidly  encioaches  on  the  physiological 
cup,  which  is  ultimately  obliterated  (Fig.  69),  although  a  slight 
depression  usually  remains  iu  the  middle  of  the  swollen  papilla.  The 
prominence  of  the  swelling  U  rendily   recognised  by  the  apparent 


Kin.  69. — CommfntHng  optic  neuHtii.  from  ■  cue  of  ratipa  of  the  ipheTioid 
bnne  with  »ei«niUr¥  Hifniiigi'is,  The  Ipft  flRiiif  iliows  the  normal  right 
o|itic  diae,  nitli  cleiir  outline,  and  ft  tirep  ceiitnl  cnp.  TliG  Tight  flgure,  of 
the  left  pn^ilhi.  ahoni  ndl-iniirbei>  murilisi  the  olge  ol  the  disc  U  con- 
ce&led  by  a  iwelling  iihieh  eitenili  beyoiiil  tlie  nnrmal  limiti  i>f  tlie  dine. 
The  cenlr»l  cup  ii  enrnmrlicd  on,  but  not  yet  ((uile  ohli(<T"teil ;  hefore  the 
|]«uriti«  commenced  tlie  cup  wh«  ainiiUr  to  that  in  the  otlicr  eye.  Some 
of  the  veuels  sre  partly  concealed  at  their  emernence,  mid  the  vein*  lOM 
their  central  n-flectioQ  u  thiy  curve  down  the  lida  of  the  iwelling. 
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chunge  in  relatiTC  position  of  tho  etruetures  that  are  on  different  Ictl'Ib 
vbea  tlie  obstirver  movcB  liis  head  fiotn  nide  to  side  or  up  luiA  down 
ia  the  dirtct  eiamiuuttoa,  or  movoB  thu  lens  in  a  like  tnaaner  in  the 
indirect  einininatioii.  The  pro  in  iae  nee  is  also  shown  bj  the  loss  of  the 
central  reflection  of  the  vesaels  where  thej  course  down  the  sides 
of  the  swelling;,  and  their  plane  ceases  to  be  at  nght  angles  to  the  line 
of  the  observer's  vision.  The  tint  of  the  swollen  pajiilla  bocomes  a 
full  red,  ur,  more  commonly,  a  grcyisb  red,  tc  the  indirect  examina- 
tion, but  the  dirt'ct  method  xhows  a  fine  striated  raacukrity.  As  the 
prominence  iiicreasi's,  the  awelliiig  becomes  wider  in  extent,  until  it 
maj  be  two  or  three  times  the  diiiiiieter  of  Ibe  normal  disc.  White 
spots  may  appear  on  its  surfiice  (Fig.  70),  due  to  the  accumulation  of 
products  of  de^'e Deration.  At  first  the  retinal  vessels  present  little 
change  in  size,  b'lt  as  the  swelling  iocreane^,  the  compression  causes 
the  veins  to  become  broader  and  the  arteries  narrow,  and  extravasa- 
tioQS  of  blood  may  be  visible  on  the  surface  or  margins  of  the  swollca 


■  nenritii  In  cerebnil   tumour. 

The  iwelliTis  ii  pmt,  nti 

irw  St  l™i.t  twic«  iLc  diBmtt. 

rr   of  the  nonnil  diM.     Ite 

mcpiilnl  in  tlie  luljalaiire  of  tlie 

11* w  liMue,  snd  llie  vein*  srs 

IwB  lliclr  r.'llci'ticiti  »«  tlii'V  imti 

1  down  tlie  iide  of  the  iwell- 

>.liictBoF  <U'e<-iU'r.i1ii>n  of  ti.e  n 

erve-Gbro  have  oiDsed  wbiCa 

J  iniiryiii  of  tlie  ii.Hi.iiieJ  pspill*. 
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area.  The  process  varies  much  in  the  rapidity  with  which  it  is 
dereloped  ;  it  maj  reach  a  considerable  intensity  in  a  fortnight,  or  be 
still  moderate  in  degree  'at  the  end  of  three  or  four  months.  As  a 
rule,  the  more  quickly  it  is  developed  the  more  intense  does  it  become. 
Commencing  subsidence  is  indicated  by  a  diminution  in  the  vascularity, 
still  greater  contraction  of  the  arteries,  and  later,  contraction  of  the 
veins  also.  If  the  degree  of  neuritis  has  been  considerable,  the  swell- 
ing remains,  for  some  time,  pale  and  soft-edged,  and  slowly  sinks  until 
the  edges  of  the  disc  appear.  For  a  long  time  the  substance  of  the 
disc  is  occupied  by  new  tissue,  which,  with  the  narrowed  arteries, 
affords  evidence  of  the  preceding  inflammation.  Other  indications  of - 
this  are  often  to  be  seen  in  damage  to  the  adjacent  edge  of  the  choroid. 
Only  when  the  neuritis  has  been  moderate  in  degree  does  the  disc 
resume  a  perfect Ij  normal  aspect.  When  much  new  tissue  has  been 
formed,  this,  by  its  cicatricial  changes,  leaves  the  disc  white  and 
atrophied,  in  the  condition  of  "consecutive  atrophy,**  or  "neuritic 
(papillitic)  atrophy,'*  as  it  is  also  termed.  When  the  papillitis  has 
been  very  intense,  and  the  swelling  wide  in  area,  the  adjacent  retina 
may  suffer  in  its  nutrition,  and  products  of  degeneration  may  remain 
as  white  spots,  especially  near  the  macula  lutea,  simulating  the  aspect 
of  albuminuric  retinitis. 

The  substance  of  the  swollen  papilla  presents,  under  the  microscope, 
distended  vessels,  numerous  capillaries  and  nuclei,  with  accumulations 
of  leucocytes  in  the  tissue  and  perivascular  sheaths.  In  the  early  stage, 
the  nerve-fibres  and  connective-tissue  elements  may  be  separated  by 
oedematous  effusion.  Subsequently  the  nerve-fibres  present  degene- 
rative changes,  moniliform  enlargements  containing  myelin  globules, 
and  aggregations  of  the  products  of  degeneration  into  "granule- 
corpuscles,"  while  the  walls  of  the  arteries  may  be  conspicuously 
thickened.  Similar,  although  slighter,  changes  may  be  traced  back  in 
the  substance  of  the  optic  nerves,  or  in  their  sheaths,  to  the  chiasma, 
and  they  may  be  even  more  intense  in  front  of  tbe  chiasma  than  they 
are  midway  between  this  and  tbe  eye.  Tbe  outer  sheath  of  the  optic 
nerve  is  often  distended  by  liquid,  so  as  to  form  a  pyriform  swelling 
behind  the  globe.  The  space  within  this  sheath  is  continuous, 
behind,  with  the  subarachnoid  space  around  the  brain,  and  in  front, 
with  the  lymphatic  spaces  in  the  optic  papilla. 

A  slight  and  even  considerable  degree  of  optic  neuritis  may  cause 
no  symptoms.  Acuity  of  vision  may  be  unimpaired,  colour  vision 
normal,  the  visual  fields  unrestricted.  But  when  intense,  sight  suffers 
in  each  of  these  characters,  and  may  be  entirely  lost.  The  damage  to 
vision  is  often  greater  during  the  stage  of  subsidem  e  than  it  is  during 
the  active  period  of  inflammation,  probably  because  the  nerve-elements 
suffer  from  the  cicatricial  contraction  of  the  tissue- elements  formed 
during  the  inflammation.  But  the  affection  of  sight  is  not  necessarily 
due  to  the  visible  papillitis ;  it  may  be  the  result  of  more  intense 
inflammation    behind   tbe    eye,   or   tbe  efl'ect  of    the    intra-cranial 
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disease.  To  decide  this,  the  degree  of  neuritis  and  the  degree  of 
affection  of  vision  must  be  compared,  and  the  character  of  the 
failure  of  sight  must  be  considered.  The  latter  is  described  in  the 
chapter  on  affections  of  the  optic  nerve.  After  the  neuritis  has  quite 
subsided  some  improvement  in  sight  often  takes  place,  from  the 
recovery  of  some  of  the  damaged  fibres.  But  there  may  remain  con- 
siderable amblyopia,  and  even  absolute  blindness,  and  often  very 
irregular  changes  in  the  fields  of  vision,  \»oth  for  white  and  coloured 
light. 

Optic  neuritis  may  result  from  many  diseases  of  the  brain,  but 
its  most  frequent  cause  is  tumour,  and  a  considerable  degree  of 
neuritis  is  rarely  due  to  any  other  cause.  Next  in  frequency  is 
meningitis,  especially  affecting  the  base  of  the  brain, but  the  papillitis 
caused  by  meningitis  is  usually  less  intense  than  that  of  tumour, 
]>erhaps  on  account  of  the  briefer  duration  of  the  disease.  Cerebral 
abscess  is  another  cause.  Optic  neuritis  scarcely  ever  results  from 
cerebral  heBmorrhage  or  from  thrombotic  softening,  but  it  has  been 
several  times  observed  in  cases  of  softening  from  embolism  when  the 
sonrce  of  the  obstructing  plug  was  acute  endocarditis,  perhaps  because 
the  material  carried  from  the  valves  is  of  an  irritant  septic  character, 
and  determines  a  greater  degree  of  secondary  inflammation  in  the 
softening  produced.  It  has  also  been  met  with  in  a  case  in  which 
no  naked -eye  lesion  of  the  brain  existed,  but  in  which  the  microscope 
revealed  general  slight  inflammatory  changes — diffuse  eerebritis.  In 
all  these  diseases  the  neuritis  is,  as  a  rule,  double,  although  it  may 
develop  more  rapidly  in  one  eye  than  in  the  other.  Occasionally 
it  is  one-sided,  and  then  it  is  generally  on  the  side  opposite  the 
lesion.  Unilateral  optic  neuritis  is  much  more  frequently  due  to 
various  diseases  at  the  back  of  the  orbit,  or  at  the  optic  foramen, 
than  to  disease  of  the  brain  itself. 

It  must  be  remembered,  however,  that  optic  neuritis  may  result 
from  other  causes  than  intra-cranial  disease.  It  is  very  seldom 
primary ;  but  it  occurs  in  chlorosis,  albuminuria,  lead-poisonirg, 
anasmia,  and  after  certain  acute  fevers,  especially  scarlet  fever  and 
typhoid;  in  many  of  these  conditions  its  occurrence  is  associated 
with  some  cerebral  symptoms.  When  neuritis  preponderates  over 
the  other  changes  in  albuminuria,  for  instance,  there  is  usually  much 
pain  in  the  head,  and  in  lead-poisoning  it  is  usually  associated  with 
the  acute  cerebral  symptoms  which  have  been  called  *' encephalo- 
pathia  saturnina."  This  fact  sometimes  increases  the  difficulty  in 
diagnosis. 

The  mechanism  by  which  optic  neuritis  is  produced  is  a  subject  on 
which  various  opinions  have  been  held  •  It  is  sufficient  here  to  say 
that  the  early  theory  that  neuritis  is  due  to  increased  intra-cranial  pres- 
sure, acting  mechanically,  has  proved  erroneous.  I  have  known  slow 
increase  of  intra-cranial  pressure  to  separate  the  sutures  withoutcausing 

*  A  full  account  of  tin  se  will  be  found  iu  '  Medical  Opbthalmotcopy,'  drd  ed. 
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I>apillitl8.  In  a  large  number  of  cases  there  is  distinct  evidence  of  a 
descending  inflammation,  eitber  along  Ibe  trunk  of  the  optic  nerve  or 
along  its  sheath,  and  in  cases  of  meningitis  such  descending  inflamma- 
tion is  invariable.  The  distonsion  of  the  optic  sheath  is  not  essential 
for  the  production  of  neuritis  ;  it  is  sometimes  absent,  and  its  occur- 
rence is  related  especially  to  the  presence  of  an  excess  of  subarachnoid 
fluid.  The  signs  of  mechanical  "  strangulation,"  which  are  to  be  ob- 
served in  cases  of  intense  neuritis,  are  no  evidence  that  the  inflam- 
mation was  caused  bj  any  mechanical  process.  The  cause  of  the 
strangulation  is  the  compression  of  the  veins  by  the  inflammatory 
products  within  the  swollen  papilla,  and  not,  as  was  at  first  thought, 
compression  within  the  sclerotic  ring  or  behind  it,  by  the  distension 
of  the  sheath.  Within  the  ring,  the  vessels  after  death  never 
exhibit  any  sign  of  narrowing,  whereas  within  the  papilla  their 
compression  is  usually  distinct.  The  conclusion  is  that  optic  neu- 
ritis is  probably  rarely  due  to  a  single  factor,  that  the  roost  potent 
element  is  the  descent  of  a  process  of  tissue-irritation,  which,  when  it 
reaches  the  papilla,  sets  up  a  more  intense  inflammation;  that  in 
some  cases  this  factor  is  alone  efTeetive  ;  that  in  many  others  its  in- 
fluence is  aided  by  the  effect  of  distension  of  the  sheath,  hindering  the 
escape  of  effete  Lv[uids,  increasing  the  oedema,  or  even  conveying  irri- 
tating material.  The  distinction  between  optic  neuritis  and  "  choked 
disc  "  is  one  of  degree,  not  of  cause.  So  far  as  optic  neuritis  has  any 
single  signiflcance,  it  is  that  of  the  presence  of  an  irritative  process 
ikithin  the  skull. 

There  is  an  important  relation  between  the  chronicity  of  the  neuritis 
and  that  of  the  intra-cranial  process.  A  chronic  cerebral  process  may 
cause  an  acute  neuritis,  but  a  chronic  neuritis  never  results  from  an 
acute  process,  and  the  degree  of  the  chronicity  of  the  neuritis  is  an 
indication  of  the  degree  of  chronicity  of  the  intra- cmnial  disease. 
When  the  cerebral  process  begins  to  improve,  the  neuritis  lessens,  and 
the  commencing  subsidence  of  the  neuritis  is  often  the  first  indication 
of  the  improvement  in  the  brain  lesion.  Hence  the  process  often 
gives  valuable  prognostic  information  as  well  as  diagnostic  guidance. 

Atrophy. — Of  the  three  forms  of  atrophy  of  the  optic  nerve,  j>rimary, 
secondary  (to  disease  of  the  nerve  further  back),  and  consecutive  (to 
neuritis),  only  the  latter  two  occur  as  a  result  of  uncomplicated 
intra-cranial  disease.  Apparent  exceptions  to  this  are  disseminated 
sclerosis  and  general  paralysis  of  the  insane:  in  both  of  these  affec- 
tions primary  atrophy  may  occur,  but  in  these  there  is  wide- spread 
degeneration,  usually  involving  the  spinal  cord  as  well  as  the  brain, 
and  the  atrophy  must  be  regarded  as  associated  with,  rather  than  the 
result  of,  the  brain  disease.  Consecutive  (neuritic  or  papillitic)  atrophy, 
the  characters  of  which  have  been  already  described,  has  the  same 
causes  and  the  same  significance  as  the  inflammation  of  which  it  is 
the  consequence. 

Secondary  atrophy  is  the  result  of  damage  to  the  optic  nerve  behind 
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the  eye,  or  to  the  optic  cliiasma.  Its  characteristic  is  that  the  signs 
of  atrophy  follow  instead  of  accompanying  the  failure  of  sight. 
Especially  important,  on  account  of  the  diagnostic  difficulty  it 
presents,  is  the  form  of  secondary  atrophy  that  follows  temporal 
hemianopia  of  slow  onset,  duo  to  chronic  disease  at  the  optic  chiasma. 
The  causes  of  this  form  of  atrophy  will  be  described  in  the  chapter  on 
diseases  of  the  optic  nerve. 


DISEASES   OF  THE   CRANIAL  NERVES 


AND  DERAHOEMENT  OF  TMEIR  FUNCTIONS. 


Many  symptoms  of  organic  brain  disease  consist  in  derangement  of 
the  functions  of  the  cranial  nerves,  and  it  is  convenient  to  consider 
these  together  with  the  diseases  of  the  nerves  themselves.  Such  an 
arrangement  is  not  stiictly  logical,  but  its  practical  convenience  is 
great,  since  much  needless  repetition  is  thereby  avoided,  and  those 
symptoms  can  be  described  together  that  are  of  the  same  character^ 
and  have  to  be  considered  together  in  practical  diagnosis.  The  paths 
of  the  cranial  nerve-fibres  within  the  bi-ain  have  been  already  de- 
oribed,  and  need  not  be  here  repeated,  except  in  so  far  as  they  have  a 
bearing  on  special  points. 


OLFACTORY  NERVE— AFFECTIONS  OF  SMELL. 

The  olfactory  bulb  contains  many  nerve-cells,  and  has  been  thought 
by  some  to  be  analogous  to  the  nuclei  of  the  other  cranial  nerves, 
by  others  to  be  a  detached  portion  of  the  cerebral  cortex.  The  bulb  is 
connected  with  the  cerebral  hemispheres  by  the  olfactory  nerve,  the 
central  connections  of  which  have  been  described  at  p.  56.  We  have 
seen  that  each  nerve  seems  to  be  related  to  both  hemispheres,  since 
the  sense  of  smell  on  one  side  may  be  deranged,  not  only  by  disease 
of  the  hemisphere  (uncinate  gyrus)  on  the  same  side,  but  also  by  a 
lesion  of  the  hinder  part  of  the  internal  capsule  on  the  opposite  side» 
and  probably  also  by  disease  of  the  convexity. 

The  sense  of  smell  includes  more  than  is  popularly  assigned  to  it. 
It  includes  not  only  the  recognition  of  odours,  but  also  that  of  flavours. 
When  the  olfactory  nerves  are  influenced  through  the  anterior  nares 
the  sensiition  is  termed  an  "  odour ;"  when  through  the  posterior  nares 
it  is  termed  a  **  flavour."  In  the  latter  case  the  sensations  are  blended 
with  those  of  taste  pro2>er,  bitter,  sweei,  sour,  &c.,  and  a  mixed  sen« 
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ntion  is  the  result.  If  the  sense  of  smell  is  lost»  all  perception  of 
flavonrs  is  lost  with  it,  but  the  true  gustatory  sensations  remain. 
The  two  functions  of  the  olfactory  nerve  seem  to  be  separated  at  the 
cortex,  and  the  impressions  of  flavour  to  be  perceived  through  the 
same  centre  as  those  of  taste,  since  this  relation  is  always  preserved  in 
the  aura  of  epilepsy.  Hence  patients  who  have  lost  smell  usually 
say  that  they  have  also  lost  taste,  and  sometimes  they  only  mention 
the  loss  of  "taste,"  which  is  to  most  persons  the  more  serious 
deprivation.* 

In  testing  the  sense  of  smell,  care  must  be  taken  to  employ  only  sub- 
stances (such  as  musk,  asafoetida,  or  oil  of  cloves)  that  act  on  the 
olfactory  nerve  alone,  and  it  is  best  to  use  such  odours  as  are  readily 
identified  and  named.  If  volatile  pungent  substances  are  used,  such 
as  ammonia  or  acetic  acid,  which  also  stimulate  the  fifth  nerve  in  the 
nasal  mucous  membrane,  the  patient  may  perceive  that  which  he 
cannot  smelL 

LosM  of  the  tense  of  emeU,  anosmia,  is  less  frequently  due  to  a  lesion 
of  the  nerve  than  to  disease  of  the  mucous  membrane  of  the  nose, 
chronic  inflammation,  nasal  polypus,  &c.  It  may  also  be  caused 
indire<:tly  by  paralysis  of  the  fifth  nerve  and  consequent  trophic 
changes  in  the  membrane,  or  dryness  from  lessened  secretion. 
Excessive  secretion  may  also  produce  it.  If  the  nose  be  filled  with 
rose  water  no  smell  is  excited,  and  smell  remains  in  abeyance  for 
some  time.  The  olfactory  nerves  may  be  damaged  by  falls  or 
blows  on  the  front  or  back  of  the  head ;  the  delicate  filaments  are 
torn  from  the  bulb,  or  are  lacerated  in  their  passage  through  the 
ethmoid  bone.  The  olfactory  bulbs  sometimes  suffer,  by  compression 
or  inflammation,  in  cases  of  tumour  in  the  anterior  fossa  of  the  skull, 
or  elsewhere  within  the  cranial  cavity,  even  in  the  cerebellum,  caries 
of  adjacent  bone,  and  local  meningitis,  syphilitic  or  other.  Tliey 
may  also  be  compressed  by  internal  hydrocephalus.f  In  these  cases 
the  bulbs  may  be  distinctly  involved  in  the  disease,  or  may  be 
flattened  and  wasted.  Tumours  have  been  supposed  to  cause  an 
olfactoiy  neuritis,  analogous  to  optic  neuritis.  In  locomotor  ataixy, 
anosmia  occasionally  occurs,  although  not  frequently.  Primary 
atrophy  of  the  bulbs  is  occasionally  met  with  in  old  age  (Prevost). 
Lastly,  excessive  stimulation  of  the  olfactory  nerves  has  caused  their 
paralysis,  just  as  blindness  has  resulted  from  a  very  brilliant  light ; 
in  several  cases,  after  exposure  to  an  exceedingly  strong  odour,  the 

^  The  word  flavour  originally  meant  smelL  The  nomenclature  given  above  i» 
that  of  Milton,  who,  speaking  of  wine,  says,— 

"  The  flavour  or  the  smell. 
Or  taste  that  cheers  the  hearts  of  g^ods  or  men.** 

SamtOM  AgonUUt,  544. 

Skemt,  it  is  true,  thinks  Milton  may  have  monnt  colour,  "flavor"  in  low  Latiii 
mesaning  yellow ;  but  no  contemporary  example  of  this  use  is  given, 
t  Quincke,  «Cor.  Bl.  f.  Schweix.  Acrzte/  1882.  No.  9. 
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8^*1186  of  smell  has  been  permanently  lost.  Thus  an  officer  in  Ireland 
superintended  the  emptying  of  a  cesspool  at  tbe  bottom  of  which 
some  weapons  were  said  to  be  concealed ;  the  odour  was  most  offen- 
sive. Next  day  he  found  that  his  sense  of  smell  was  gone,  and  it 
never  returned.  Other  similar  cases  are  on  record.  It  has  been  con- 
jectured  that  the  odour  causes  congestion  and  haemorrhage  into  the 
mucous  membrane,  because,  if  tbe  musk  deer-hunters  do  not  stuff  up 
their  nostrils  before  extracting  the  musk  gland,  they  suffer  from 
epistiixis.*  But  it  is  unlikely  that  capillary  haemorrhage  into  the 
mucous  membrane  would  cause  com])lete  anosmia,  or  would  occur 
without  epistaxis.  More  probably  the  loss  of  smell  is  the  direct 
result  of  the  over-stimulation  on  the  nutrition  of  the  nerve-elements. 

In  diseases  of  the  cerebral  hemisphere  loss  of  smell  is  rare.  It  has 
occurred  with  symptoms  of  embolism  of  the  middle  cerebral  (Hugh- 
lings  Jackson),  perhaps  from  damage  to  the  root-fibres  at  the  com- 
mei)cem(  nt  of  the  fissure  of  Sylvius,  since  the  loss  of  smell  has  been 
on  the  same  side  as  the  lesion.  It  has  also  been  observed,  on  the 
opposite  side,  in  cases  of  disease  of  the  "sensory  crossway,*'  at  the 
hind  part  of  the  internal  capsulc,t  and  in  at  least  one  case  of  exten- 
sive disease  of  the  convexity. J  Functional  loss  occurs  only  in  hys- 
terical hemiansBsthesia.  The  olfactory  nerves  are  sometimes  congeni- 
tally  absent.  Dr.  Sharpey,  in  his  lectures  on  physiology,  used  to 
mention  the  instance  of  a  chief  scavenger  of  the  city  of  Leipzig,  who 
was  known  to  have  no  sense  of  smell,  and  in  whose  brain  no  trace  of 
oKactory  nerves  could  l»e  found.  A  few  si uiilar  anatomical  facts  are 
on  record;  in  most  cases  a  minute  grey  prominence  marked  the  place 
from  which  the  nerve  normally  springs.  Congenital  absence  has  been 
known  to  descend  from  father  to  son  (Breschet).  It  does  not  seem 
certain,  however,  that  the  absence  of  the  nerves  invariably  entails 
absence  of  the  sense. §  Possibly,  as  suggested  by  Duval, ||  the  fifth 
nerve  subserved  the  olfactory  function. 

Injury  may  cause  partial  loss,  sometimes  curious.  One  intelligent 
man,  after  concussion,  could  only  perceive  a  certain  "  scent,"  and  of 
flavours,  that  only  of  raspberry  jam,  even  strawberry  jam  being 
unrecognised.     The  state  was  jtermanent. 

The  diagnosis  of  an  affection  of  the  nerve  depends  first  on  the 
detection  of  the  loss  of  smell,  and  secondly  on  the  exclusion  of  disease 
of  the  mucous  membrane.  In  the  latter  case  purulent  discharge  has 
generally  occurred  at  some  period,  and  a  history  of  such  discharge 
always  affords  strong  r«  ason  for  suspecting  a  local  cause.  Loss  of 
smell,  with  ability  to  recognise  flavours,  is  always  due  to  such  disease, 

•  AUImufl,  *  Lancet,'  1881,  vol.  i,  p.  771,  where  Rome  iutcn  sting  information  on 
the  history  of  our  knowletljje  of  anosmia  will  be  found.  f  See  note  on  p.  20. 

X  The  case  of  Donjanij^e,  p.  18. 

§  Cu8e  of  Bcnard,  quoted  by  AlthnuB,  'Lancet,'  1881,  i,  772;  and  of  I««bee, 
M'rog.  Mcil..*  No.  48,  18S3. 

II   •  Hull,  de  la  Soc.  de  Biol.,  Paris/  No.  17,  1883. 
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sometimes  partial  in  extent.  The  importaDce  of  a  local  examination  is 
obyious.  A  lad  was  once  sent  to  me  who  was  said  to  have  lost  smell, 
tast«,  and  hearing ;  I  was  asked  where  the  brain  disease  was  likely 
to  be  to  cause  these  effects.  There  were  scrofulous  inflammation  of 
the  nasal  mucous  membrane,  caries  in  both  ears,  and  neither  loss  of 
taste  proper  nor  anj  evidence  of  intra-cranial  mischief. 

Besides  the  ordinary  tests  of  smell,  the  nerves  can  be  stimulated  by 
Toltaic  electricity,  a  phosphorus-like  odour  being  perceived.  This  is 
proof  of  their  integrity,  but  the  application  is  veiy  painfnl  unless 
the  nose  is  filled  with  water,  or,  better,  with  a  weak  saline  solution, 
in  which  the  rheophore  is  placed.  In  health  the  order  of  response 
has  been  thus  found  to  be  similar  to  that  of  other  nerves :  (1)  KCO, 
(2)  AOG.  The  induced  current  has  no  effect.  An  electrical  exami- 
nation can  very  seldom  be  necessary.  The  fact  that  disease  of  the 
fifth  nerve  may  cause  considerable  anosmia  must  not  be  forgetten  in 
diagnosis. 

The  prognosis  of  disease  of  the  olfactory  nerve  is  generally  unfavor- 
able. Considerable  improvement  has  been  observed  only  in  cases  of 
syphilitic  disease  of  short  duration,  and  in  some  traumatic  cases. 

The  treatment  is  mainly  that  of  the  cause  of  the  anosmia.  The 
local  application  of  strychnia  to  the  raucous  membrane  has  bot^n 
recommended — as  a  solution  in  olive  oil  (Brunuiche),  or  as  snuff,  ^^ 
grain  mixed  with  sugar  (Althaus).  In  cases  in  which  there  is  reason 
to  believe  that  the  active  disease  has  ceased,  voltaic  electricity  has 
been  recommended,  the  positive  pole  being  placed  behind  the  mastoid 
process,  the  negative  to  the  nasal  bones.  Only  a  few  cells  can  be 
used,  or  unpleasant  giddiness  will  be  produced.  In  one  recorded 
case,  after  a  fall  on  the  back  of  the  head,  considerable  improvement 
followed  two  applications  (Jacob).  Of  course,  all  that  electricity  can 
do  is  to  excite  the  nerve-elements  that  are  structurally  perfect,  but 
for  some  reason  functionally  inactive,  and  in  most  cases  of  anosmia  it 
is  useless.  Iodide  of  potassium  has  also  been  recommended,  but  its 
value,  except  in  cases  of  syphilitic  origin,  is  doubtful. 

Increased  semitiveness  of  ike  olfactory  nerves — "  olfactory  hyper- 
esthesia," **  liyperosmia " — is  occasionally  met  with.  It  occurs 
chiefly  in  hysteria,  in  which  remarkable,  almost  animal,  acutencss 
of  the  sense  is  sometimes  present,  so  that  not  only  objects  but 
persons  have  been  discriminated  by  this  means.  In  insanity  the 
same  condition  is  sometimes  met  with.  It  is  usually  associated  with, 
and  has  to  be  distinguished  from,  an  altered  appreciation  of  odours, 
shown  in  the  abnormal  enjoyn)ent  of,  or  disgust  at,  the  odours  which 
are  recognised  with  natural  or  preternatural  acuteness. 

The  condition  rarely  calls  for  special  treatment.  Morphia  in  snuff 
or  hypodermic  injection  has  been  suggested,  but  the  local  application 
of  cocain  will  probablj  be  found  more  effective. 

Subjective  Setieatlone  of  Smell. — Subjective  sensations  of  smell  occur 
from  central  disease,  or  from  irritation  of  the  nerve.     In  the  insane, 
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olfactory  hallucinations  occur,  though  less  commonly  than  those 
of  the  optic  or  atiditorj  nerve.  Schlager  met  with  them  in  five 
cases  out  of  six  hundred.  In  epilepsy  subjective  sensations  of  smell 
occur  as  occasional  warnings  of  fits,  and  disease  in  such  a  case  has 
been  found  to  iuvolve  the  olfactory  region  in  the  anterior  part  of  the 
temporo-sphenoidal  lobe.  It  was  so  in  a  case  of  tumour,  recorded  by 
Sander,  and  also  iu  one  of  softening  of  this  region.*  In  a  case  re- 
corded bj  Dr.  Hughlings  Jackson  and  Dr.  Beevorf  the  aura  consisted 
of  a  crude  sensation  of  smell  and  the  so-called  "  dreamv  state."  There 
was  no  impairment  of  the  sense  of  smell,  but  tbe  autopsy  revealed  a 
tumour  involving  tbe  anterior  part  of  the  right  temporo-sphenoidal 
lobe.  A  subjective  sensation  (usually  resembling  that  of  pbosphoros, 
and  such  as  is  produced  by  electrical  stimulation  of  the  nerve)  some- 
times precedes  loss  of  smell  Irom  organic  disease,  as  by  a  tumour.  It 
was  so  in  a  case  of  loss  of  smell  in  tabes  recorded  by  Althaus.  Doubt* 
less  the  sensation  is  due  to  the  irritation  of  the  nerve-elements  by  the 
morbid  process  which  ultimately  destroys  them. 

Perversion  of  the  Sense  of  Smell, — This  is  a  rare  condition,  which 
occasionally  results  from  irritation  of  the  nerve  or  central  organ.  In 
a  case  recorded  by  Legg,  some  time  after  an  injury  to  the  head,  all 
substances  "tasted"  of  gas  or  paraffin,  and  there  was  marked 
diminution  in  the  acutencss  of  the  sense  of  smell.  In  a  case  of  tabes 
recorded  by  Erben{  there  was  perversion  of  smell  and  a  similar  condi- 
tion of  taste. 


OPTIC  NERVE  AND  VISUAL   SYMPTOMS. 

The  central  relations  of  the  optic  nerve  have  been  described  at 
p.  54,  and  the  cortical  centres  for  vision  at  p.  21.  The  fibres  from  the 
region  of  the  macula  lutea  are  at  first  in  the  outer  part  of  tbe  nerve, 
and  reach  its  axis  near  the  optic  foramen.  Each  optic  tract  contains 
the  fibres  from  the  same-named  half  of  each  retina,  i,e.  from  the 
tem[>oral  half  of  the  retina  on  the  same  side,  and  the  nasal  half  of  tbe 
retina  on  the  other  side,  and  hence  disease  of  the  tract  causes  loss  of 
vision  in  the  opposite  half  of  each  field,  the  temporal  half  of  the  one, 
the  nasal  half  of  the  other.  This  is  termed  homonymous  hemianopia,^ 
or  lateral  hemianopia. 

Why  do  more  fibres  cross  to  the  opposite  tract  than  pass  to  the 
tract  on  the  same  side,  if  the  two  sets  come  from  equal  retinal  areas  P 
Because  the  prominence  of  the  nose  shuts  off  the  rays  from  the  peri* 

•  Hamilton,  'New  York  Med.  Journ  /  June,  1882. 

t  '  Bniiu,'  vol.  xii,  354. 

t  •  Witii.  Med.  Blatter/  18Sf?,  pp.  43,  44. 

§  It  was  furiDcrly  called  "  hemiopia,"  but  the  anomaly  of  tbe  use  of  the  tern 
'Miulf- sight"  in  the  sense  of  "  half -blindness"  has  led  to  a  general  endeavonr  U 
employ  the  more  exact  "hemianopia"  or  "hemianopsia*"  Although  it  It  teldoik 
(k'sirahle  to  change  a  familiur  word,  the  alteration  Is  trifling  and  remorea  i^ 
inuccuracy. 
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pheral  part  of  the  temporal  half  of  the  retina,  and  the  power  of  sight 
extends  but  little  further  than  the  area  habitually  stimulated. 
Hence,  while  the  retinal  halves  are  of  equal  size,  the  functional  area 
is  smaller  on  the  temporal  side,  aud  fewer  nerve-fibres  proceed  from 
it.*  The  fibres  from  the  temporal  side  are  those  that  do  not  cross, 
and  hence  the  crossing  fibres  are  more  numerous  than  those  that  pass 
in  the  tract  without  decussating.  The  fibres  which  cross  occupy  the 
middle  of  the  chiasma,  the  direct  fibres  lie  on  each  side.  Fibres  from 
the  macula  lutea  and  region  around  it  pass,  in  most  individuals  at 
least,  to  both  optic  tracts.  The  division  between  the  two  halves  of 
the  retina  (from  which  fibres  pass  to  the  respective  tracts)  is  generallj 
in  the  vertical  line  of  the  macula  lutea,  but  it  probably  varies  in  its 
precise  direction  in  different  individuals,  and  seems  sometimes  to  be 
slightly  oblique.  These  two  facts  will  be  considered  more  fully  in  the 
description  of  the  symptoms.  The  fibres  which  pass  from  one  tract  to 
the  other  by  the  posterior  part  of  the  commissure  (and  are  probably  ' 
connected,  by  the  internal  geniculate  bodies,  with  the  corpora  quadri- 
gemina)  have  not,  at  present,  any  medical  importance. 

We  have  seen  that  the  visual  path  passes,  on  each  side,  by  the  optic 
tract  to  the  optic  thalamus,  and  thence  by  the  optic  radiation  to  the 
cortex  of  the  occipital  lobe.  This  constitutes  a  half-vision  centre 
which  seems  to  be  double,  for  light  and  for  colours.  The  two  half- 
vision  centres  are  probably  blended  in  a  higher  visual  centre  in  front 
of  the  occipital  lobe.  The  arrangement  is,  however,  very  complex ;  in 
each  centre  both  fields  are  represented,  but  chiefly  that  of  the  opposite 
eye.  Each  higher  visual  centre  can  supplement  its  fellow  to  some 
extent  and  compensate  its  loss,  but  in  the  half-vision  centres  there  is 
no  power  of  supplemental  action,  and  no  compensation  for  loss  is 
possible.  The  effects  of  destruction  of  the  path  or  centre  (when  the 
results  of  the  slighter  damage  have  passed  off)  are  permanent.  This 
is  strikingly  shown  by  Fig.  80. 

Etiology. — The  numerous  affections  of  the  optic  nerve  within  the 
eye  do  not  come  within  the  province  of  this  book,  nor  does  the  primary 
atrophy,  which  so  often  accompanies  certain  degenerative  diseases  of 
the  spinal  cord,  and  occasionally  complicates  similar  diseases  of  the 
brain.  Optic  neuritis,  or  "  papillitis,"  such  as  results  from  intra-oranial 
tumours,  is  rather  a  general  symptom  of  cerebral  disease  than  a 
special  affection  of  the  nerve,  and  has  been  considered  with  other 
symptoms  of  the  same  class  (p.  132).  Moreover,  many  diseases  of 
the  nerve  itself  behind  the  eye,  such  as  interstitial  neuritis,  or  h»mor- 

*  Semi-decQssation  of  the  optic  nerve  It  not  the  invariable  role  in  the  animal 
kingdom.  In  some  creatures  there  is  a  total  decussation.  The  amount  of  decussation 
teems  to  be  rougbly  proportioned  to  the  amount  of  separation  of  the  fielda  of  vision* 
In  man  the  fields  half  overlap  when  the  eyes  are  directed  forwards,  and  there  is  a 
half-decussation.  In  those  animuls  in  which  the  fields  are  totally  distinct  and 
cannot  be  made  to  overlap,  as  fishes,  there  is  a  total  decussation. 
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rhage  into  tbe  substance  of  tHe  nerve,  also  fall  chieflj  into  the  pro- 
yince  of  ophthalmologj. 

The  diseases  that  are  of  medical  significance  affect  the  ner?e,  the 
chiasma,  the  tract,  or  the  path  from  this  to  the  cortex,  or  the  cortox 
itself.  This  classification  corresponds  to  an  important  difference  in 
the  symptoms  produced. 

(1)  The  nerve  itself  may  be  damaged  by  tumours  within  the  orbit 
or  within  the  skull.  The  intra-cranial  course  of  tlie  nerve  is  indeed  so 
shoii;  that  it  is  seldom  thus  affected,  but  it  is  occasionally  compressed 
by  a  tumour  of  the  pituitary  body,  or  by  one  springing  from  the  bone. 
The  nerve  may  be  dania«j:ed  by  an  aneurism  of  the  ophthalmio  artery 
within  the  orbit,  or  of  the  internal  carotid  within  the  skull.  It  is 
occasionally  the  seat  of  inflammation,  interstitial  or  arising  in  the 
sheath  or  spreading  to  it  from  an  adjacent  focus,  such  as  caries  of  the 
sphenoid  bone  or  an  orbital  abscess.  It  often  becomes  inflamed  in 
meningitis,  but  symptoms  result  chiefly  through  the  agency  of  papil- 
litis. A  rare  but  important  form  is  rheumatic  inflammation.  Of  this 
I  have  seen  several  instances,  chiefly  in  women,  and  two  bad  previously 
suffered  from  a  neuritis  of  the  facial  nerve,  and  all  from  other  mani- 
festations of  rheumatism.  The  symptoms  followed  exposure  to  cold. 
In  some  cases  the  nerves  to  the  eyeball  muscles  were  also  iarolyed, 
and  from  this  it  is  probable  that  the  seat  of  this  inflammation  is  at 
the  back  of  the  orbit.  The  optic  nerve  is  occasionally  injured  in  falls  on 
the  head,  either  by  laceration  at  the  optic  foramea  or  by  hesmor- 
rhage. 

(2)  Tbe  ehiaetna  is  damaged  most  frequently  by  tumonrs  arising 
in  its  neighbourhood,  especially  by  those  springing  from  the  pituitary 
body,  sometimes  by  tubercular  or  syphilitic  growths,  in  its  substance  or 
outside  it,  rarely  by  chronic  inflammation  in  its  vicinity,  commencing 
in  the  dura  mater  and  leading  to  thickening  of  the  tissues  about  the 
commissure.  Another  occasional  cause  of  damage  is  internal  hydro- 
cephalus; the  distended  infundibulum  of  the  third  ventricle  presses 
on  the  middle  of  the  chiasuia  and  flattens  it,  as  Cheselden  noted  a 
century  and  a  half  ago.*  It  is  probable  that  it  is  sometimes  the  seat 
of  interstitial  inflammation,  of  which  inherited  gout  may  be  the 
apparent  cause.  Similar  symptoms  occur  in  rare  cases  of  tabetic 
atrophy  of  the  optic  nerve,  and  may  develop  slowly  or  rapidly.  This 
process  may  conceivably  be  sometimes  more  intense  at  the  chiasma 
than  elsewhere,  even  in  slow  atrophy,  and  may  even  assume  the 
character  of  a  secondary  inflammation  in  some  cases  (see  "Tabes," 
vol.  i).  In  one  case  which  I  have  recorded  the  characteristic  loss  of 
sight  came  on  quite  sudden 'y,  and  has  been  observed  in  other  cases 
of  tabes ;  it  suggests  a  secondary  vascular  lesion.  Interstitial  h»mor« 
rhage  has  been  actually  observed.f 

•  *Phil.  Trans.,'  No.  337,  p.  281. 

f  For  (U'tnils  of   lesions  see  Wilbrand,  '  Hemianopsie,'  Berlin*   188l»  and  Hill 
OriflUh,  *Med.  Cljronicle,'  January,  18S7. 
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(3)  Tbe  optie  tract  ia  cbiefly  damaged  b;  tumours  either  of  tbe  bue 
or  springing  from  tbe  inner  part  of  the  temporo- sphenoidal  lobe, 
which  may  either  compress  the  tract  or  invade  it.  An  instance  of 
■ach  compression  ia  abowu  in  Fig.  71,  although  it  ia  doubtrul  whether 
tbe  hemianopia,  from  \?hich  tbe  patient  suffered,  was  thna  produced, 
since  tbe  diseaiie  began  in  tbe  bemif^phere  in  the  neigbbonrhood  of 
tfaeopticradiation,  and  tbe  hemianopia  waa  an  earW  symptom.  (Tbe 
oervbral  growth  is  figured  ia  the  chapter  on  "  In tra-cianial  Tumours.") 
Zf  the  growth  invades  the  tract,  it  generally  spreads  iilso  to  tbe  cms, 
as  in  a  case  in  which  Buch  a  tumour  caused  firat  bemianopiAaiid  then 
bemipl^ia.*  Tbe  tnct  is  seldom  damag-d  by  softening  or  hemor- 
rhage ;  softening  in  the  lentiL-ular  nucleus  has  invaded  tbe  tract,  sad 
partial  softening  baa  been  observed  to  result  from  thrombosis  of  the 
ioteraal  carotid.  It  is  sometimes  tbe  seat  of  an  islet  of  disseminated 
sclerosis. 


Fie  71  — Tamout  of  right  tempnro-fphenoidal  lolie,  comprcMlng  tli* 
right  optic  tnct,  bnt  previootl;  interrupting  tb*  optie  radiaUon. 
(Sea  chaptar  od  "  lotra- cranial  Tumonra,") 

The  iotra-cerebral  path  may  be  damaged  by  softening,  bnmorrhage, 
tomonra,  or  traumatic  lesions.  These  may  involve  the  thalamus, 
posterior  part  of  the  internal  capsule,  white  substance  of  tbe  ocGifatal 
lobe,  or  cortex. 

IirvzanaATioH  or  the  FoitcTioNB  or  ths  Optio  Kk&tz  — Tbe 
manifestations  of  disease  oousist  in  alterations  in  the  fundus  oculi, 
and  in  impairment  of  vision  or  of  the  reflex  aetiou  of  the  iris  to  light. 
All  these  should  be  carefully  examined  id  every  case ;  and  it  is  often 
neceasary  also  to  aacertaia  the  state  of  refraction  in  the  eye,  lest  a 
defect  of  sight  should  be  ascribed  to  disease  of  tbe  visual  path  or 
centre,  when  it  depends  solely  on  ud  error  in  refraction.  This  is  of 
great  impurtauce,  especially  since  a  cone i durable  deviation  from  tbe 
normal  refraction  is  apt  to  set  up  other  fuoctioaal  disturbamMS,  pain, 
•  -Ceat.  f.  med.  Wiaa.,'  1B78,  No.  111. 
TOL.  II.  10 
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Sec.,  wbicb  may  lead  to  a  suspicion  of  organic  disease.  The  suspiciou 
may  be  apparently  confirmed  by  tbe  impairment  of  sigbt.  On  tbe 
importance  of  an  opbtbalmoscopic  examination  it  is  needless  to 
insist;  witbout  it,  amblyopia  may  be  ascribed  to  brain  disease  wben 
it  is  of  purely  ocular  origin,  and  many  morbid  processes  in  tbe  brain 
reveal  tbemselves  in  tbe  optic  papilla.  Tbe  more  important  cbanges 
in  tbe  fundus  bave  been  already  mentioned  (p.  131).*  Tbe  mode  of 
testing  tbe  action  of  tbe  pupil  will  bo  described  in  tbe  cbapter  on 
•*  Diseases  of  tbe  Third  Nerve." 

The  examination  of  vision  in(;ludes  several  points,  each  of  which  needs  care- 
ful investigation.  (1)  Tiie  acuity  of  vision,  for  which  test-type^  are  employed, 
and  the  result  is  expressed  in  a  fraction  of  which  the  denominator  it  the  distance 
at  which  the  type  can  he  read  by  a  normal  eye.  and  the  numerator  is  the  farthest 
distance  at  which  it  can  be  read  by  the  patient.  (2)  Colour  vision  may  be 
teste<l  in  two  ways :  (a)  by  the  method  of  "confusion,"  in  which  the  patient 
selects  from  a  series  of  coloured  objects  those  that  are  of  the  same  kind  of 
colour  as  the  standard,  and  reveals  a  defect  by  picking  out  tints  that  are  essen- 
tially different ;  (b)  by  asking  the  patient  to  name  cei*tain  colours.  This  is  open 
to  the  fallacies  that  a  name  may  be  given  accurately  when  aoolour  is  not  rightly 
perceived,  and  that  the  patient  may  not  be  familiar  with  the  names  of  colours. 
The  former  fallacy  is  especially  datigerous  in  cases  of  congenital  colour-blind- 
ness, in  which  coloura  may  appear  different,  and  be  associated  with  certain  names 
in  the  mind,  when  they  ai*e  not  rightly  perceived.  The  method  of  naming 
coloui-H  is,  however,  more  often  useful  in  medical  than  in  ophthalmic  work. 
If  a  patient  is  known  to  have  previously  had  good  colour  vision,  or  if  oiie 
eye  only  is  affected,  and  the  vision  with  it  can  be  compared  with  that  of  tlie 
other  eye,  the  method  of  naming  colours  often  gives  valuable  informatiou, 
especially  as  to  the  chaiiu'ter  of  the  seuHation  excited.  (3)  The  fields  of  visioii 
must  be  examined,  and  if  any  defect  is  found,  they  should  be  mapped  oat,  if 
possible,  by  means  of  a  "  perimeter.'*  The  field  may  be  roughly  tested  \»y 
moving  some  object  midway  between  the  observer  and  the  patient,  the  e^e 
tested  being  fixed  on  that  of  the  observer,  who  can  thus  readily  detect  auf 
movement  of  the  patient's  eye  fi-om  the  fixing-point  towards  the  object,  and^^t 
the  same  time  can  use  his  own  field  of  vision  as  a  standard.  For  a  very  rou):ii 
examination  the  hand  may  be  employed,  but  it  is  better  to  use  a  small  piece  ui 
white  paper  one  thii*d  of  an  inch  square,  fixed  on  the  end  of  a  dark-coloured  rou, 
such  as  a  |>enholder.  With  a  little  care  very  exact  observations  can  thus  be  maoo, 
although  the  result  cannot  be  recorded  so  precisely  as  by  means  of  a  perimetii. 
In  this  instrument  an  object  is  made  to  move  along  a  quadrant  of  a  circle, 
divided  into  degrees,  and  rotating  on  one  of  its  extremities  (at  which  is  the 
fixing'point),  so  that  the  quadrant  can  be  placed  in  each  radius  of  a  hemisphere 
of  which  the  patient's  eye  is  at  the  centre.  The  result  is  recorded  on  a  chart  in 
which  are  concentric  circles  divided  by  radii,  at  intervals  of  ten  or  more  degrees. 
The  field  does  not  extend  equally  in  all  directions,  being  limited  above  by  the 
projecting  eyebrow,  and  on  the  inner  side  by  the  nose.  In  the  diagrams  here 
jfiven  only  that  part  of  the  chaii  is  shown  which  is  included  within  the  average 
normal  field,  and  for  the  sake  of  simplicity  only  the  ludii  and  concentric  circles 
at  3()°  distance  are  reprewentod,  although  many  more  were  employed  in  takine 
tlic  fields. 

•  The  reader  will  find  a  full  account  of  them  in  *  Medical  Ophthahiinttcopj,'  Srded. 
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It  ii  importnnt,  id  te^tinst  viiinn,  to  knoir  that  in  cnndltions  of  functioiul 
fe«bleneu  oF  the  nerrou"  sj-ntem.  such  as  liyst^ria  and  ao-called  nenruthenil, 
th«  (eoiihilit;  of  the  peripheral  parti  of  the  retina  leesene  considerably  ftft«r 
Attention  has  been  direi-ted  to  them  for  a  short  tioie,  so  that  even  norma)  field* 
1>ecouie  «iunller  when  taken  several  times  coDiecutivelj,  the  reduction  being 
ciinfined  to  the  pftrt  tented.  This  effect  ie  atill  more  marked  vhen  ther«  is  > 
liathological  contraction.  It  teems  to  be  produced,  not  in  the  retina,  but  at  tb« 
ventre,  becaune,  if  one  part  of  the  field  is  tested  for  a  short  time  and  become* 
narrower  in  consequence,  the  same  narmwing  is  found  to  have  taken  place  in 
the  corresponding  part  of  tbe  field  of  the  other  eye.* 

It  is  necessary,  in  a  complete  eiamination,  to  teat  the  field  for  colours  as  well 
m*  for  white,  since  defects  may  be  found  in  the  colour-fields  where  none  exist 
fur  whit«.  Small  pieces  of  colonred  paper  may  be  employed  in  the  same  way 
•a  a  whits  object  The  normal  fields  for  colnura  are  smaller  than  tboee  for 
white,  and  vary  for  each  colour  ;  beyond  their  limit  the  object  can  still  be  eeen, 
but  appeals  grey  instead  of  coloured.  The  fields  for  red  and  gi-een  ar*  tb« 
■iiidleet,  and  undergo  moat  narrowing  in  morbid  states  ;  it  ia  therefore  g«M- 
nilly  necessary  to  test  only  those  fields.  If  the  power  of  distinguishing  objeoti 
i*  lo«t  in  any  part  of  the  field,  it  ia  desirable  to  ascertain  f  uilher  whether  light 
can  still  he  jierceived  in  the  amblyopic  region.f 

Symptohs. — Optic  Nerve. — Disease  of  tbe  nerve  impairs  or  abolishes 
vision  in  one  eyu,  and  lessens  the  ri;9ei  action  of  the  pupil  in  pro- 
portion to  the  interference  with  vision.  The  opbthalinoscopic  appear- 
ances iiiaj  be  at  firdt  nuiinal,  but  if  the  dama;;^'  is  considerable  the 
o;itie  disc  slowl;  passes  into  a  comlitiou  of  atrophy.  This  is  termed 
"  secondary  atrophy  "  to  distiiitjuish  it  from  the  "  consecutive  atrophy  " 
whirh  follows  papillitis.  When  the  nerve  is  daiaaged  by  inflam- 
niat  on  t  s  not  ua  o  mon  for  si  C[ht  n 
ey  but  this  is  usually  too  tr  fl  ug 
in  degree  to  a  o  nt  for  the  loss 
The  imparneat  of  s  gbt  nvolveg 
acu  ty  of  V  s  on  and  om  o  ly  also 
th«  field  A  f  queut  cl  an^e  in 
the  field  IS  con  e  tr  c  cou  c  on 
lei^use  tbe  per^leral  Uj  r  of  the 
nerve  near  tbe  oj  t  c  foran  n  a 
most  damaged  bv  pro(.eas  a  wh  b 
begin  o  t  de  t  It  a  not  rare  to 
h;ive  an  rr  gu  ar  defect  as  n  F  g  72  ' 
from  one  f  he  ca  es  of  rheu  t  c 
lie  n  s  me  oned  o  p  144  I  the 
others  the  loss  of  s  i,l  w  s  ab  olute 
and  Uslin,.  In  all,  v  s  ble  atro]  1  y  of  the  disc 
of  the  nerve  slowl  v  supervened,  with- 
out any  recognisable  papillitis.     A  uentral  loss  is 

•  liclii.le,  'An-hLv  t.  Augenheitk./  Bd.  nvi. 

t  It  nas  been  recently  as^ierted  tliat  the  perception  of  light  depends  on  a  ilifferenl 
centre  from  the  peicepiion  of  form  (Wilbiand).  It  U  not  yet  certain  that  tbit  » 
oo,  but  oliservations  on  thU  jioiiit  are  ileslrable. 
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and  is  due  to  what  is  termed  "axial  neuritis,"  JnflatnmatioD  (or 
dugeneratioa)  in  tba  centre  of  the  nerve.  The  affected  fibres  only 
occupy  the  centre  of  the  oerve  at  the  baek  of  the  orbit;  farther  for- 
wards the;  come  to  (or  near)  the  surfHCe  on  the  t«iiii)oraI  side.* 
Tbis  form  is  met  within  "  tolacco  amblyopia,"  and  it  sometime* 
complicates  degenerative  diseases  of  the  br.iin,  but  does  not,  strictly 
speaking,  result  from  them. 

Chiaima  — Ihe  (.hiimcttristio  aymptom  of  disease  of  the  chiasmais 
"temporal  hiinianopia,  a  loss  of  tlie  outer  half  of  each  field  of  vision 
or  of  part  of  ttiis  half    Tbis  temporal  hemianopia  (shown  in  Figs,  73, 


74,  and  75)  is  the  usual  svmptom,  because  the  morbid  proceiaea 
which  damage  the  chiasma  act  chiefly  ou  its  central  iwrtion,  and 
affect  the  decussating  fibres  from  the  naeal  baU  of  each  reiina.  In 
many  cases,  however,  the  morbid  influence  does  not  remain  limited  to 
the  ct'utral  portion,  but  involves  One  aide  of  the  commissure,  or  one 
tract  just  bohiud  the  commissure,  or  less  freqiieniiy  one  optic  nerve 
ill  front  of  it.  In  either  caxe  the  result  is  the  same;  on  the  side 
towards  which  the  morbid  {irucfss  exteuds  (lie  non-decussating  fibres 
aie  iuvolveJ,  and  tbe  corresponding  eye  becomes  totally  blind,  while  in 
tliu  other  eye  the  loss  remains  limited  to  the  temporal  half-fiuld. 
Often  tbe  whole  chiasma  ultiuiutely  suffers,  and  then  the  impairment 
•  N'utllesliip  ana  Edmund*,  '  Tthiii.  Oph.  f^or..' >o1.  i,  p.  124;  SameUolin, 'Csnt. 
f.  iiitd.  WiM.,-  t»80,418.  and  'Tram.  Ued.  Cungtesi,  1861/  Vouioa,  'Arcbiv  t 
Opli .'  iiviiL 
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Fis.  75. — Temporml  hemluiapU,  witb  ooneenMe  radnction  ot  tba  r^ 
nuining  half'fleldi,  graftCt^r  in  tlw  right.  In  tho  lutcr,  Tuion  tttn- 
wmrda  fkilad  entirely,  but  Che  left  remained  itktionkrj  nDdB'  tlw 
treitment,  whiah  «•«  b.i«ed  on  tbu  Meumptioa  thai  ibe  Iwiou  vu 
cbranic  indiimnutioa  ftt  the  ohuimk. 

ot  Tinoa  progreasea  through  the  tAaget  just  mentioned  to  total  lou 
io  both  ey ea. 

The  rarest  of  all  BjmptomB  of  disease  of  tbe  chinsma  ia  nual 
hemianopia.  It  can  oolj  reBalt  from  a  lesion  which  involvea  each 
side  of  the  chiaama,  and  apares  the  central  portion, — a  bilat«nl 
extenia]  inBueoce,  or  a  ajminetrical  interstitial  affection.  It  haa  been 
dne  to  the  pressure  of  calcified  carotida  (HJiapp).  In  tabetic  atrophy 
the  changes  seem  sometimes  greatest  at  the  chiaama,  and  irregular 
naaai  bemianopia  ma;  be  found.  The  oqI;  case  that  haa  oome  under 
mj  own  observation  vaa  ot  this  form  Id  one  eje  there  waa  a 
«omplete  loss  of  the  lover  nasal  quadrant,  extendiug  howeTer, 
bejond  the  middle  line;  in  the  other  a  well  defined  amblyopia  of  cor- 
responding situation  (see  Fig.  76). 


Fio.  76 — P&rtial  naial  hemknoplm  In  a  cue  of  optic  nerve  atrophj 
The  qiwdrantic  lou  id  the  left  field  wu  not  abeolule  in  the  right 
the  darker  ihading  indicate!  the  abeolate  Ion 

In  the  ordinary  form  of  temporal  hcmianopia  the  dividing  line  is 
•ddom  exactly  vertical.  The  loss  in  the  two  eyes  sometimea  corre- 
sponds cloaely;  more  oiten  there  is  a  difference  between  the  twofielda 
Strict  corresjiondeQce  degiends  on  the  strictly  central  position  of  the 
lesion,  which  selilom  obtains  in  the  case  of  the  processes  which  cause 
the  losa.  Sometimes  the  dividing  line  appeara  to  paas  through  the 
fixing-poiut,  as  in  Fig.  74 ;  in  other  cases  it  diverges  to  the  temporal 
Bde  of  the  fizing-point,  so  as  to  leave  a  small  area  around  this  within 
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tbe  seeing  half.  The  differonce  probably  depends  on  individunl  varia- 
tions in  the  docussation  ;  in  some  perHons  fibres  from  the  macular 
retgion  pass  in  both  divisions  of  the  nerve,  the  crossing  and  the  direct 
(seo  *'  latoml  homiaiio[iia/'  p.  152).  In  most  cases  there  is  no 
ivripheml  contraction  of  tlio  half -fields  that  remain.  When  such 
w^nt^-notion  exists,  it  is  probably  due  to  damage,  by  inflammation,  to  the 
|w>riphcriil  layer  of  the  optic  nerves  in  front  of  the  cbiasma.  The  loss 
of  Mcht  in  temporal  hemian()pia  involves  all  forms  of  vision  ;  the 
ei>Unir-los8  \\[{s  the  Rain(»  limit  as  that  for  light. 

The  nunle  in  whiih  temporal  hcmianopia  comes  on  depends  on  the 
watwrt*  of  tln»  morbid  procrgHcs  which  cause  it,  and  these  suggest  a 
division  into  three  cannul  vari<  ties  :  (1)  external  compression,  as  by  an 
advHneinu:  growth,  or  interntitial  distension  of  the  third  ventricle ;  (2) 
interstitial  intlammation,  primary  in  character;  (3)  tabetic  atrophy  with 
teivwdary  proeesses  at  the  decussation.  The  distinction  of  the  first 
tnd  second  elusses  is  often  <li(fi(  ult ;  because  both  may  be  attended  by 
fct^da*  he,  and  only  the  cours'?  of  the  affection  may  decide  its  nature. 
IS^mi.ineut  arrest,  under  treatment  suggested  by  the  hypothesis  of 
infiammation,  justifies  the  diagnosis  of  this  morbid  process.  In  alt 
^Mttis  the  onset  is  usually  gradual,  occasionally  rapid,  and  very 
mrely  actually  sudden  ;  the  significance  of  these  variations  has  been 
Alre^dv  nientit>ned. 

Tl\e  assiHiations  of  temporal  hemianopia  vary  according  to  its  cansc. 
IVralysis  of  some  of  the  adjacent  motor  nerves  to  the  eyeball-muscl  a 
w  frequent,  when  the  primary  disease  is  outside  the  chiasma.  Other 
lAmotures  may  suffer  if  a  tumour  attains  a  large  size.  Optic  neuritis 
do<^!i  not  often  n»sult  from  the  cause  of  the  hemianopia,  certainly  less 
f^^uently  than  might  be  ex[>ectod;  but  hemianopia  sometimt  s 
mutietds  optic  neuritis,  when  the  commissure  suffers  compression  from 
4  distended  third  ventricle,  and  the  cause  of  both  symptoms  is  a  sub- 
teotorial  tumour.  Thus  a  man  with  a  stationary  tumour,  probably 
syphilitic,  and  symptoms  of  internal  effusion,  had  considerable 
amblyopia  from  optic  neuritis  which  had  subsided  into  atrophy,  when 
be  gradually  developed  tein]>oral  h<'mianopia,  and  then  became 
«o«B.pietely  and  permanently  blind  without  any  change  in  the  condition 
«f  tbe  fundus  oculi. 

The  course  of  temporal  hemianopia  necessarily  depends  on  that 
<£  hs  cause.  As  we  have  sien,  it  may  go  on  to  complete  blindneas; 
fiiloT^  of  the  remaining  half-field  of  one  eye  may  leave  the  patient 
iXL^.T  tbe  nasal  half  of  the  other  field,  during  the  further  course  of  the 
iiirii- cranial  lesi<ni  to  the  fatal  issue  which  progressive  disease  usually 
eiitkils.  Sometimes  such  failure  precedes  arrest  in  cases  due  appa- 
Ttxily  t  ^  a  primary  inflammation.  The  damage  may  be  increased  by 
the  ti-aircial  contraction  of  inflammatory  tissue.  In  such  cases  the 
tym j'loms  are  not  permau«'ntly  progressive,  but  it  is  rare  to  obtain  con- 
^idrrable  improvement ;  although  interstitial  inflammation  is  the  most 
prcl .al'^e  lesion,  we  are  neeessarily  ignorant  of  its  precise  nature  in  BUch 
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OMM.  It  ia  ooncelTable  thai  a  tamoar,  arising  from  the  pitoit&rf 
bodj,  XDAj  Bomettmes  oeaae  to  iDorcase. 

Tract  and  Hemitphero.  — Tbe  loss  of  sight  from  diaeaae  of  the  Tiraal 
I«th  behind  the  chiitsm&,  "  homonjmons  hemianopia."  dependt  on  the 
anatomical  anaugeinrat  already  described.  There  is  an  arrest  of  the 
impressions  from  the  side  of  each  retina  corresponding  to  the  side  of 
the  lesion,  aad  hence  there  is  a  lou  of  Tision  in  the  opposite  half  of 
each  field. 

It  ia  equally  common  for  the  loss  to  be  on  the  right  side  and  oo 
the  left.  Of  cases  collected  bjr  Wilbrand,  eighty  were  on  the  left  side 
and  seTentj-four  on  the  right.  The  half -loss  varies  in  its  extent.  Id 
cases  nf  complete  bemiaiiopia  it  extends  up  to  theTertical  middle  line 
(Fig.  77),  but  the  precise  character  of  the  difiding  line  varies  oon* 


Fia>  77. — Bight  hamUnopift;  ladden  onxt  with  right  hemiplegia  ki 
tiemiuuntlieun,  vliicli  ii.iated  xwny  in  ■  few  daju,  leaviug  the  hi-n 
aaopift  the  oul;  p«niunenl;  lymptom. 


Fis,  78. — L«ft  hrDiianopi*  from  th«  cue  of  ccrebrel  tamoar  sliowa  ob 
p.  14S,  bnt  probablT  due,  not  to  the  preeiure  on  the  traet,  bnt  to  the 
IntemptioD  of  the  optio  rm<limtioD. 

siderably  in  its  minute  characteristics.  The  first  important  difterenoa 
is  that  in  some  cases  the  line  seems  to  pass  through  the  fixation -point, 
while  more  frequently  (as  in  most  of  the  coses  fi^nired)  the  fixation 
region*  is  included  in  the  seeing  half.f  Tbe  line  of  division  may  occupy 
the  Tertical  meridian  above  and  below,  but  about  8°  or  10°  &om  tiie 
fixation-point  it  diverges,  and  curves  round  this  point  at  about  the 

*  The  ttgioa  uoand  the  autiDH-poiut  lubeerred  bj  tbe  central  region  <■(  tin 
TstiaaaroDod  the  macnlk. 

t  Wilbruid  found  that  of  fifty  esiea  in  which  the  point  was  apeeified  tbe  Una 
eeenwd  topaai  Uirongli  the  fliatiOQ- point  in  tvanty-tLree  caMe.aad  to  one  eiile  of  It 
ia  tliirtjr-Uuraaa     See,  however,  the  lemarke  on  puge  163. 
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iame  cliatance  from  it  to  regiiia  the  middle  line  beloir  (Hg.  77). 
SometiraeB  the  diveri^ence  occurs  some  djitance  above  the  &iing>poiiit 
(Fig.  78).  The  central  area  thus  encloacd  varies  from  S"  or  4"  to  10° 
or  even  15°  radius.  In  otber  cases  ag<iin,  the  line  continuei  in  the 
meridian,  and  ecotiis  to  pass  tlirougb  the  Bxiug-point  itself.  Barely  it 
sei'ms  to  pass  throu),'h  ihc  fixntion-puint  iu  oue  eye  and  bcjond  it  in 
the  otUer.  I:i  a  tbird  t,'rou]i  tbe  line  diverges  Trom  the  meiidian,  and 
whm  near  the  levL-l  of  tbe  fixing-i<aiiit  turns  towurda  it,  and  seems  to 
reach  it,  ^o  a^  to  iiinke  a  re-eutratit  angle  in  tbe  outlinu  of  tbe  seeing 
half  (Fi^.   79|.      This  imiiurtuat    difl'uienue,  the  api<arcat  division 


Fto.  79. — Left  liemliinopiat  •inIdeTi  oniet ;  no  other  lymptoni*.  In  tiM 
right eyo  the  loss  npiHUir*  to  eilend  to  Ihc  Hiing. point,  but  tlie  vertical 
line  ill  tlio  ■mnU  flKiir<'  wu  drawn  l>y  the  patient  ai  tbe  limit  of  th* 
blindnpis  wlioii  tlio  ceiitrHl  »|"it  wm  tlicd. 

through  the  Oiine-poiut  or  the  inclusion  of  the  fixing<point  in  tbe 
seeing  hulf,  dofS  not  depend  on  the  position  of  the  lesion  ;  each  form 
occurs  in  cases  of  hcinianopiii  duo  to  diseuBCof  the  tract,  tb  alum  us,  or 
heiuisphere,  and  we  have  already  seen  that  each  form  occurs  also  in 
ca-ips  of  teniporal  hemianopia  from  disease  of  tbe  chiasma.  The 
difference  ciin  only  ba  cxplaini'd  by  individual  variations  in  tbe 
decussation  o[  tbe  li.erveB.  The  olivinus  iiicliisioti  ot  the  central  region 
in  the  seeing  half,  occurs  equally  in  right-  and  left-sided  hemiauopia. 
It  must  bo  due,  therefore,  to  the  passH^e  of  fibres  from  the  maculat 
region  to  both  opiic  tracts  aud  \ioth  hemispheres,  so  that  this  region 
is  not  blinded  by  disOiise  of  eitiier  tract.^ 

Since  tbe  distau<:e  fioui  tbe  fixing-point  at  nhich  the  dividing  line 
passes  v;iries  in  diffcreiit  inJividuals,  it  a|>[>earB  that  there  is  a  corre- 
Bpondiut,'  variation  in  the  size  of  the  central  area,  from  which  fibres 
pass  to  both  tiaets-  This  area  is  very  small  when  the  line  posses 
very  near  the  fixing-point,  and  if  it  jiassea  through  the  fixing-point 
itself  tbere  is  no  dmible  passage  of  tbeeentra!  fibres,  buta  division  of 
these  as  of  those  fmiii  tbe  rest  of  the  retina.     Recent  careful  obser- 

•  It  lin*  been  Ksprlwl  Hint  •neh  priBanira  lins  l)oen  proved  by  tlie  fact  tlikt,  in 
CMes  of  axial  neiiritiii  nitli  a  centrul  loss  of  liglit,  degiiiernteil  flbrei  hive  lieeil 
traced  into  both  opiic  trucli.  Rut  they  iniglit  be  *ii  traced,  were  there  a  ilrict 
diviainn  throiiitli  tlie  inaciilik;  tim  central  lo)t  alwaya  extendi  farther  from  tb* 
m&cula  than  llio  arCH  '>f  pronerved  viiion  in  heininnopia.  The  puugv  of  Bbrei  (nMS 
tacb  aide  of  tlia  iiihl'uIm  Into  euch  triiet  vould  not  potaibly  be  followed. 
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vatiooi,  bowerer,  le«d  me  to  doubt  wbether  the  diTiding  line  erer 
puses  Mtnallj  through  the  fiiing-point.  When  it  has  Bcemed  to  do 
so,  I  hare  found,  on  testing  the  field  with  a  perimeter  and  making  ft 
more  minute  examination,  that  the  line  passed  a  little  to  one  side  of 
the  actual  fixing-point,  and  did  not  go  through  this.  In  the  right  field 
shown  iu  Fig.  79,  for  instance,  the  loss,  according  to  the  perimeter, 
■e<>med  to  extend  quite  up  to  the  fixing  object ;  but  when  the  patient 
fixed  a  small  dot,  the  area  of  fision  was  found  to  extend  beyond  it,  as 
shown  in  the  small  diagram.  If  so,  the  Tariations  in  different  indi- 
Tiduali  will  depend  merely  on  differences  in  the  ai-ea  from  which  the 
central  fibres  pass  to  both  tracts,  and  the  apparent  difi'erence  in  kind 
resoWei  itself  into  one  of  d^ree. 

Other  differences  in  the  dividing  line  have  probably  the  same  origin. 
Id  most  instauceB  it  is  somewhat  irregular,  and  in  some  cases  it  is 
oblique  above  and  below.  The  deviation  may  be  towards  one  side 
above  and  the  other  side  beluw,  so  that  the  general  directiou  of  the 
division  ia  the  same,  and  it  may  be  quite  similar  in  the  two  eyes* 
Another  difference  in  the  dividing  line  is  also  probably  due  to  the 
anatomical  arrangement.  The  line  is  uBuully  shaip;  good  vision 
suddenly  changes  to  blindneBs.  Sometimes,  however,  a  narrow  band 
of  indistinct  vision  limits  the  blind  half.  This  must  be  due  to  the 
passage  of  some  fibres  from  the  medial  zone  by  the  tract  on  the  same 
side  ;  they  are  not  numerous  enough  to  give  the  distinct  vision  of  the 
macular  region,  but  they  are  enough  to  maintain  some  vision  in  the 
middle  band.t  There  is  no  relation  betveeu  the  eiistence  of  an 
amblyopic  tone  and  the  seat  of  the  lesion  t  All  these  variations,  and 
also  slight  differences  sometimea  to  be  found  between  the  two  fields, 


Fia.  80.— Fsrtikl  left  hamianD]Hii  involTtn^  the  lover  qakdnnt.  The 
fleM*  irere  t&ken  ten  .rean  after  the  rnieet.  Th«  hrmiannpis  iru  st 
first  eomplate,  and  ira>  accompanied  by  Irft  hprnianBtUieiia  (incluiling 
the  special  aenKt),  ilishl  hemiplegia,  and  optic  ncurilii.  The  Inioa 
ni  probahlj  a  avphllitic  fuiuiua  near  the  binder  port  of  tfae  ricbt 

SI.     (A  cliart  taken  ten  jcan  arCer  ibli  one  ibowed  prtciBCly 

IB  defect.) 


*  A  well-marked  icjtance  of  tliu  oblEquit;  i*  shov 
atDueueaortboBniiii.' 
t  Uirechberg, '  Ni^l'i  Jahratber,'  1876.  p.  79. 
;  Wllbrand,  ■  Ueber  Hemianopue,'  p.  160.     Bat  n 


a  ID  Fig.  IG  of  mj  '  Diagno^ 
B  DeUpine'i  cbh,  p.  21. 


must  be  due  tn  indiridiiat  difforences  in  the  character  of  the  decuna- 
tion.  Wlien  the  hemianopia  is  incomplete  the  irregularity  of  outline 
must  be  referred  to  the  extent  of  the  leaion. 

Hemianopia  ia  not  always  complete.  Onlj  part  of  a  half-fietd  may 
be  lost,  but  the  eime  part  uf  the  tield  is  defective  in  each  eye.  Fig.  80 
shows  a  loss  of  the  Igwer  left  quadrant  in  each  eje.  The  lower  quad- 
rant seems  to  be  more  frequently  lost  than  the  upper.*  Sometimes 
the  loss  is  tlius  partial  from  tUe  first ;  more  often,  as  in  this  case,  the 
bemianopia  is  at  first  complete,  aud  vision  ia  regained  in  some  part  of 
the  afCocted  half,  but  remaiiia  absent  in  another  ]iart.  The  loss  may 
eitend  up  to  the  neighbourhood  of  the  fixiiig-point,  or  in  slight  cases 
may  be  conQned  to  the  peripheral  part  of  the  field  (Fig.  81).  Such 
partial  loss  depends  on  the  partial  extent  of  tbe  disease  in  the  path  or 
centre.  It  is  very  rare  in  disease  of  the  traut,  in  which  all  the  fibres 
lie  Terj  near  togi'ther,  but  has  been  observed  in  a  case  of  partial 
softening  (Marchaud).  In  tlie  case  shown  in  Fig.  60  it  probablj 
resulted  from  disease  of  the  optic  thalamus  or  optic  radiation  near  the 
internal  capsule,  which  was  also  implicated.  Partial  hemianopia  is 
often  due  to  disease  of  ihe  occipital  lobe,  and  upper  or  lower  quad- 
rantio  defects  are  said  tu  be  duu  to  disease  uf  thu  up^er  or  lower  parts 
of  the  cuueua. 


Tbe  acuity  of  central  vialou  is  often  lowered  in  hemianopia,  even 
when  ihe  fixation  region  is  included  in  remaining  half-field.  Indeed, 
as  Wilbrand  has  eu^'gpated,  there    should  always  be  some  central 

amblyopia;  if  fibresfrom  the  macular  region  pass  by  each  optictract, 
the  loss  of  lliose  whifh  paas  by  one  tract  should  lessen  viaion.  Of 
ninety-three  cases  collected  by  him,  central  amblyopia  was  noted, 
however,  only  in  fifty-three,  and  in  some  of  these  ophthalmoacopic 
*  In  the  CAie  here  fli^urvd.  Bud  in  anothfr  Hgtired  In  '  Diignoiii  of  Dlfruei  of 
the  Bnin,'  in  wliich  h  qiiailranC  wni  detective,  thii  wai  tlie  lower  ODe,  and  the 
heniixnopia  vu  left-aided.  Wilbrnnd'a  atatiitici  give — left  hemiknopia,  lower 
qaftdranC  in  tweutf -one  and  u]<pi-r  in  flte  ruei ;  right  heniinnopift,  lower  qnadrsnt 
three  nnd  U|i|ier  Ave — n  curious  differeuco.  A  Cs»e  ii  recorded  by  Hon  ('Amer. 
Jonm.  MeJ.  S<.'i.,'  Jan..  18S7)  in  which  there  wm  defect  ot  the  iarerior  qoadnint  of 
leftttrld  and  luperiur  quadmnt  (peripheral  part)  aim  of  left  Held  on  both  tiilcs. 
The  iiiitop-y  nivoalsd  atrophy  of  inferior  part  ol  the  right  cruraua. 
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chants  were  present.  The  cases  whioh  I  have  carefullj  examined 
■how  that  BOme  diminution  of  acuity  can  be  detected,  if  a  Btringent 
teat  is  used,  even  though  a  curaorj  examination  maj  reveal  no  defect.* 
The  number  of  fibres  suppljio^  the  macular  region  is,  howerer,  bo 
large  that  a  loas  even  of  one  half  maj  have  but  a  alight  effect. 

Id  many  cases  of  hemianopla  the  unaffected  half-Geld^  hare  their 
aormal  periphcriil  extent.  In  other  cases  there  is  some  peripheral 
reductiun,  slight  or  conHiderable,  and  this  when  there  is  no  peripheral 
lesion,  such  as  optic  neuritis,  to  which  it  cau  be  ascribed.  The  reduc- 
tion  has  htirdl;  rectived  the  attention  it  deserves.  The  half-field  is 
Qsu^U.y  timallest  in  the  eje  on  the  side  towards  which  sight  is  lost, 
i.e.  opposite  to  the  lesion;  but  as  this  is  always  the  nasal  half-field, 
the  periplieral  reduction  may  not  eeeui  so  great  as  in  the  larger  teu- 
poral  half-field  of  the  other  eye.  The  reduction  baa  been  supposed 
to  be  due  to  the  lesion  being  in  the  optic  radiation  near  the  thalamus 
(Wilbrand),  but  it  may  be  absent  even  in  disease  of  the  occipital 
eorti^x.t     Its  probable  siguiGcance  will  be  considered  presently. 

SubjectiTe  visual  impressions  are  sometimes  described  in  the  blind 
halves  of  the  fields,  usually  a  faintly  luminous  fog,  hut  occasionally 
elaborate,  and  so  definite  as  to  amount  to  visual  hallucinHtious. 


Fl9.  92.— Left  hainianopin,  with  »  great  reduction  o(  reniBiniii(r  half- 
Itelil.t.  ftccompinietl  by  left  hemiplegik  and  recurrinz  lefC->ided  con- 
Taliions.  Tlia  ijuipiouu  hav«  now  peni*ted  for  aiore  th»il  twelve 
je»r.. 

Cotnur  Bemianopia. — In  ordinary  hemianopia  the  loss  for  colours 
corresponds  to  that  for  white.  If,  however,  there  is  a  limitation  of 
the  half-fields  for  white,  the  colour-fields  are  also  proportionally 
reduced  in  size.  It  is  a.  remarkablefact  that  there  maybe  hemianopia 
for  colours  when  there  is  none  for  white — "bemiacbromato^iia." 
There  is  no  change  in  the  field  for  objects,  but  as  soon  as  the 
vertical  line  is  passed,  all  colours  appear  grey.  Seveml  cases  of  this 
lemarkiible  defect  are  on  record, X  and  it  might  perlups  be  found 

■  Of  conns  the  possibility  that  the  acuity  of  viaion  Towy  not  have  be«D  nariaal 
before  the  onaet  of  tlie  beuiiauopia  mult  be  borne  in  mind. 

t  J.J.  caieof  Cumchmann, -Centf.  Augenh.,'1879.  p.  181. 

X  Bjcmini. '  Cent.  f.  Augeulieilk.,'  ISBl,  p.  471 ;  Samel'oha, '  Ceat.  f.  mad.  WIm.,' 
1881,  Kos.  47  aud  sOj  E|>eroa, '  Arch.  d'Ophtli.,'  1BS4.  p.  856  i  Charpentier,  "Da  la 
Vitfon,   ic,"    'Tlifew  de   Paris,'  1877;    Swniny.   'Tmui.  Ojjh.  Sue..' vol.  iU,  p. 
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more  frequently  if  the  colour-fi  .'Ids  were  tested  at  the  bedside  in 
all  cases  of  cerebral  disease.  '  The  dividing  line  appears  generally  to 
pass  through  the  fixdtion-point.  The  symptom  probably  depends 
on  disease  of  one  p.irt  of  the  occipital  lobe,  and  is  proof  of  a  separate 
centre  for  colour  vision,  but  the  position  of  this  centre  is  not  yet 
known;  Wil brand  suggests  that  it  is  in  some  part  of  the  occipital 
cortex  in  front  of  the  apical  region,  and  that  impressions  pass  through 
the  latter  to  reach  the  colour  centre,  since  disease  of  the  apex  causes 
complete  hemianopia. 

With  the  two  exceptions  just  mentioned — the  limitation  of  the 
remaining  halt-fields,  and  tbe  isolated  loss  for  colours— there  are  no 
known  differences  in  the  character  of  hemianopia  that  are  due  to 
differences  in  the  seat  of  the  disease  in  the  optic  path  behind  the 
cbiasma. 

Double  lateral  hemianopia,  if  complete,  necessarily  involves  total 
loss  of  sight.  It  has  been  known  to  result  from  successive  lesions  in 
the  two  occipital  lobes,  the  hemianopia  left  by  the  first  attack  chang- 
ing to  complete  amaurosis  when  the  second  occurred.^  A  remark- 
able case  of  complete  colour-blindness  with  apoplectiform  onset  is  on 
record.  The  acuity  and  fields  of  vision  were  normal.  Some  colour 
vision  was  regained,  but  there  was  persistent  blindness  to  red  andgreen.f 

Lateral  hemianopia  is  attended  by  no  resulting  ophthalmoscopic 
changes  in  the  early  stage.  Alterations  in  the  fundus  may  co-exist,  in 
consequence  either  of  the  nature  of  the  cerebral  lesion  (as  papillitis 
in  cases  of  tumour)  or  of  associated  morbid  states  (as  albuminuric 
retinitis  in  cerebral  hasmorrhage).  After  some  months  or  years,  slight 
atrophic  changes  may  be  visible.  Some  have  thought  that  pallor 
could  be  observed  in  the  corresponding  half  of  each  disc.  I  have 
not  myself  been  able  to  recognise  this,  but  have  seen  the  disc  on  the 
side  on  which  the  temporal  half-field  was  lost  become  slightly  paler 
than  the  other.  This  is  explained  by  the  fact  that  the  area  of  field 
lost  is  greater  in  this  eye  than  in  the  other,  and  a  correspondingly 
larger  number  of  fibres  have  their  function  arrested. 

Lateral  hemianopia  which  has  lasted  for  some  weeks  in  complete 
degree  seldom  passes  away  altogether,  and  may  remain  permanent 
with  little  diminution.  Its  persistence  for  twenty- three  years  has  been 
observed  by  Seguin.;^     When  a  complete  hemianopia  lessens,  it  may 

185.  Swanzy*8  case  is  especially  luiportant  because  there  was  a  reduction  of  the  upper 
part  of  the  Held  for  white,  on  the  side  on  which  colour  vision  was  lott,  which 
suggests  that  the  centre  for  eofours  i;*  adjacent  to  that  part  of  the  half-vision  contr* 
in  which  tlie  upper  quadrant  is  represented.  The  remaining  half-fields  for  colours 
were  much  lessened,  and  it  appears  from  the  chart  that  there  was  a  slight  liuiitatioD 
in  tliat  for  white. 

•  Cases  recorded  by  Nothnagol  ('Topische  Ding,  des  Oehirnkr.,*  p.  889);  Calmeil 
('  Mai.  de  Cerv  ,'  vol.  ii,  p.  41  Ij;  N.  Moore  ('St.  Barth.  Ho«p.  Rep,'  Tol.  xv,  1879); 
Chvostek  (* Ocst.  Zeits.hrilt '  and  '  Virchow's  Jahresb.,*  1872,  vol.  ii,  p.  49). 

t  Steffen,  'Arch.  f.  Oiihth..'  xxvii,  1881. 

X  *  Journal  of  Nervous  and  Mental  Diseases,'  Jan.,  1886 
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do  80  from  tho  medial  region  towards  the  periphery,  so  as  to  leave  a 
symmetrical  peripheral  loss,  as  in  Fig.  81,  or  else  from  al>oye  or  below, 
so  as  to  leave  a  quadrantic  defect.  Barely,  however,  it  clears  from 
the  periphery,  so  as  to  leave  symmetrical  scotomata,  having  one 
extremity  in  the  central  region.* 

Hemianopia  may  remain  for  a  long  time  unnoticed  by  the  patient, 
or  if  he  detects  a  change  in  vision  he  is  apt  to  think  that  there  is  a 
loss  of  sight  of  one  eye.  The  loss  is  especially  apt  to  escape  notice 
when  a  consideitible  area  around  the  fixing- point  is  spared,  and  central 
vision  is  thus  but  little  affected.  In  one  case  the  loss  was  only  dis* 
covered  when  it  was  noticed  by  the  nurse  that  the  ))atient  at  dinner 
never  ate  his  potatoes,  which  were  always  placed  on  one  side  of  the 
plate.  Heniianopic  patients,  in  circumstances  which  require  a  wide 
range  of  vision,  often  carry  the  head  turned  a  little  towards  the  blind 
side,  so  as  to  bring  objects  opposite  them  nearer  the  centre  of  the 
remaining  portion  of  the  field.  The  loss  sometimes  leads  to  accidents, 
especially  in  those  who  are  unaware  of  their  defect. 

Lateral  hemianopia  is  frequently  associated  with  other  symptoms 
of  an  organic  lesion  of  the  brain.  Of  these,  hemiplegia,  transient  or 
permanent,  is  the  most  common,  and  is  present  in  at  least  half  the 
cases.f  The  loss  of  power  is  always  on  the  side  of  the  blindness 
when  the  two  are  the  n  suit  of  a  single  lesion ;  the  patient  is  unable 
to  see  towards  the  side  that  he  is  unable  to  move.  Hemiansdsthesia 
is  also  an  occasional  complication,  and  speech -defects  are  sometimes 
met  with  in  ri^j^ht-sided  cases.  Tho  significance  of  these  associations 
will  be  described  in  the  chapter  on  "  Cerebral  Localisation." 

As  a  transient  symptom,  present  only  during  the  early  stage  of 
the  disease,  hemianopia  often  occurs  in  severe  lesions  of  one  cerebral 
hemisphere,  especially  in  cerebral  hsemorrhage.  If  the  observer's 
finger  is  suddenly  brought  near  the  eye  of  the  patient,  first  from 
one  side  and  then  from  the  other,  it  will  be  found  that  there  is  a 
reflex  contraction  of  the  orbicularis  when  the  finger  approaches  from 
the  sound  side,  and  none  when  it  is  on  the  side  of  the  hemiplegia. 
This  seems  to  show  a  heniianopic  defect,  as  part  of  the  initial  general 
interference  with  the  functions  of  the  affected  hemisphere,  although, 
when  the  patient  has  so  far  recovered  as  to  ]ermit  an  examination  of 
the  field,  no  defect  can  be  discovered,  and  the  difference  in  reflex 
action  no  logger  exists. 

Transient  functional  hemianopia  is  common  as  a  part  of  the  pheno- 
mena of  migraine ;  and,  like  other  manifestations  of  that  disease, 
sometimes  occurs  as  an  isolated  symptom,  apart  from  headache.     It 

*  See  a  case  recorded  by  l4ing  and  Fitxyerald,  'Trans.  Oph.  Soc.,'  vol.  ii,  p.  231, 
where  references  to  other  cases  will  be  found. 

t  The  proportion  of  published  cases  is  one  third  (59  of  154  cases  collected  bj 
Wilbrand),  but  this  certainly  nnder-represents  the  pro^iortion.  The  more  thorough 
txamination  of  cases  now  mude  reveals  hemiHnopia  in  so  miiny  cases  vt  hemipl^^ 
that  ita  presence  does  not  lead  to  the  publication  of  the  case  nnleaa  this  is  completed 
by  an  autopsy,  and  it  is  still  probably  undiscovered  in  many  cases  in  which  it  ezlsti. 
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is  remnrkabld  that  bcinianopia  very  selclom  occurs  as  pnrt  of  Hm 
fuuctional  disturbance  of  hyitteria,  in  which  unutber  form  of  sight- 
defect,  presently  to  be  mentioned,  is  bo  common.  Casesof  hysterical 
hcmianopia  are  on  record,*  but  of  a  large  number  of  cases  of  hemi* 
aiioptji  that  have  come  under  my  observation,  one  only  may  have  been 
of  hysterical  origin. 

Oblique  or  horizontal  hemJanopia  is  solrlom  met  with,  an<i  needs 
further  study.  It  hpis  been  mentioned  that  the  divi^iingline  in  lateral 
hemianopia  may  have  an  indinatlon  to  one  side  above  and  lo  the 
opposite  side  below,  apparently  iu  consequence  of  an  individual  pecu- 
liarity in  the  decusaation.  It  is  conL-eivable  that  a  similar  deviation 
may  sometimes  give  rise  to  a  hemiaoDpia  which  may  fairly  be  termed 
oblique.  Hemianopia  in  whicli  tlie  dividing  line  is  horizontal,  and 
an  upper  or  lower  half  is  blind,  is  very  rave.t  It  may  be  simulated 
by  a  symmetrical  lesion  of  the  optic  nerves,  or  maybe  a  compound  of 
double  partial  hemianopi.i,  in  whith  tbe  two  lower  quadrants  are  lost. 
In  the  same  way  a  loss  of  the  lower  quadrant  on  the  one  side,  and 
the  upper  qnadiant  on  the  other  side,  may  conceivably  be  produced 
(Wilbiand). 

Importance  has  been  attached  to  the  difference,  already  allnded 
to,  between  eases  in  which  the  blind  half-fields  appear  to  the  sufferer 
merely  vacant,  or  distinctly  black,  i.e.  whether  there  ia  or  Is  not  a 
sense  of  entire  absence  of  light  in  them.  It  probably  depends  on  tbe 
state  of  tbe  visual  centres  in  the  L-erebral  cortex,  especially  on  the 
higher  contro.  In  the  case  of  lemporal  hemianopia,  shown  in  Fig.  78, 
the  patient,  a  medieal  practitioner,  described  tbe  blind  halves  aa 
appearing,  not  black,  but  like  a  fog ;  nevertheless  he  could  not  even 
discern  a  light  in  them. 

A  third  form  of  sight-defect  from  brain  disease  is  what  ia  termed 


Fio.  83.— Cotiivninc  rcaiiction  of  Ht^Uli  of  vision.  grr.'uU'tiuitb  coniider. 
able  Bniblyopiik)  iti  tlic  left  eye.  arcoiii)»iiiii'd  by  left  licmianaitbois 
■nd  aligbt  bemiiilcgin;  Buddcn  oiiact.  The  (latient  wm  a  woman 
■iit)-  jrcuri  of  nge. 

'  Ilonnefoj  ('  Troubl.  de  U  Vision  dc  ll.j.lerie,"  ■  TliSse  de  P«ri..'  1874)  records 
II..  caspa  observed  Bt  ttie  Salpilritie,  Dr.  Jmnei  AiiJeiini.  ('Opiith.  Her.,' Aug., 
i3)  liiu  recunUil  a  ra«e  iu  wUii^li,  along  with  undoubted  syiuptomi  of  liyBtoria, 
■.re  v/aa  comi'leto  Ij1iiiilni.-M  of  the  loner  balvee  of  tbe  field*,  with  contnctioB 


UPTIO  NEllVfi.  159 

eroued  amblyopia  (see  p.  22).  Tliere  ia  dimness  of  sigbt  of  the 
eje  opposite  to  the  cerebral  leaion,  and  examination  of  tbe  field 
■howB  tUia  to  be  concentrically  reduced  in  size,  in  Tailing  decree  \a 
different  cases.  Sometimea  it  ia  reduced  to  a  small  area,  eitendinft 
only  just  beyond  the  blind  apot,  about  20°  around  the  fiiing-point 
The  colour-fields  are  also  reduced,  and  disaj'pear  alto.;ether  when  the 
diminution  for  wLtte  is  considerable.  The  patient  doea  not  compUin 
of  the  sigbt  of  the  other  eye,  but  if 
it  is  tested  tbere  is  found  to  be  a 
reduction  in  this  field  also,  similar. 
but  much  slighter  in  digree,  and 
ne*er  involving  entire  lose  of  tUe 
volour-fields,  even  of  that  for  red. 

Thia  form  of  sight  defect  is  similar 
to  that  which  often  occurs  in  hysteria 
in  association   with  hemianEestbesia. 
Patliological  evidence  of  tlie  seat  of    p„   oi_r 
morbid  process  is  meagre,  but  is  suffi.       the  field  of  tiie 

Cicnt  to  mate  it  highly  probabl«  that         pmied  hy  amblyopU)  II 

tbe  symptom  depends  on  disease  of  " 
the  cortex  of  the  lower  and  hinder  part  of  the  parietal  lobe,  the  stipra- 
niat^iual  and  angular  convolutions.  In  the  few  fatal  cases  with  this 
loss,  the  disease  baa  involved  this  region  (see  p.  22)  ;  while  the  sym- 
ptom is  not  caused  by  disease  of  the  occipital  lobe,  or  of  the  temiioral 
lobe,  or  of  the  superior  parietal  lobule,  or  of  the  ascending  parietal. 
The  facts  of  disease  mate  it  probable,  moreover,  (1)  that  the  eye  of  the 
same  side  must  be  represented  in  alight  degree  in  this  centre  as  well  as 
the  opposite  eye  ill  chief  degree;  (2)  that  partial  disease  lowers  tbe  func- 
tion of  the  ceuf  re  as  a  whole,  and  does  not  cause  a  partial  loss  of  one 
piirt  of  tbe  field ;  and  (3)  that  the  centre  iu  the  opposiie  beniispbere 
can  supplement,  to  a  considerable  degiee,  ibat  wbiuh  is  destroyed, 
since  the  affection  of  vision  usually  lessens  after  a  time.  Complete 
destruction  of  this  centre  does  not  cause  complete  loss  of  sight  of 
the  opposite  eye;  some  vision  and  a  small  field  remain,  and  these 
must  1«  due  to  tbe  representation  of  this  eye  in  tbe  other  hemisphere, 
i. «.  iu  the  himispbere  <m  the  same  aide  as  the  eye  concerned.  But 
disease  of  this  region  seMom  is  complete,  because  tbe  blood-supply  to 
it  is  ueUHlly  shared  by  both  tbe  middle  cerebial  and  tlie  posterior 
cerebral.  Thus  eacL  hi):ber  visual  centre  must  be  connected  nitli  both 
occipital  lol«3 ;  tbe  connection  with  that  of  tbe  ojiposite  hemisphere 
must  be  by  the  tibies  of  the  corpus  callosum. 

■  The  ri^ht  rye  lisd  bp«n  rrinovrd  many  yenn  before;  tbr  afTcrlion  of  vigjun  usa 
stteiid«)  by  left  lieminiis>>(l>fBia,  dulDUfi  of  all  llie  otLer  i)>i  cM  tentta  on  the  left 
lUle,  sn<)  Kverc  bearisrhe.  Iberc  vai  no  i.Mi'pIuiii  etggi  ilivp  of  liyEtcria.  Svpbllli 
<nt  probable.  The  ivinpioini  doeloped  pra dually,  and  inrreadd  ontil  Iodide  of 
Ml  tbey  became  air<-iled,  and  tbey  had  diatiactlj  letaeaed 
0  attend  tbe  huFjiitftt. 
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Tn  tlie  theorr  here  advanced  to  account  for  crossed  ftnibljopia  we 
may  find  an  expl  Dat  on  of  tl  c  coneentr  c  restrict  on  of  the  ren  a  mng 
half  fields  often  met  w  th  in  hem  anopi&  If  disease  of  the  occip  tal 
lobe    caus  ag  half  bl  Diineas    extends  forward  to  the  h  gher  Tunal 


I>io  85 — Co  centric  redact  on  of  fluids  grrntcr  in  the  right,  ■eeom 
pu  jing  rgt  (mpettaadhn  nm  1  o  &  (comp  te}  Ihe  onset 
«■  p  ca  ed  by  euluc  «  aai  hcco  npa  ed  by  cnn  nli  on  The 
piitieiiC  Hra>  a  yoiine  womsn.  pnbsbly  the  *uhject  of  syphilitic  vsirnlar 
diieiue.  The  comiiciuii  of  ihe  psralyied  liinbi  wm  cliiiTScteriiiic  of 
an  orgHnio  lealon.    The  fivldi  were  taken  sii  week*  after  the  ODset. 

C''ntre,  in  proportion  to  tlie  damage  to  the  latter  the  remaining  half- 
fields  will  be  conceiitricully  reduced,  while  if  the  higher  centre  is  ootn< 
pletely  destroyed,  the  half.field  of  the  opposite  eye  willTie  reduced  to 
very  oan-ow  dimensjone,  rision  being  aubaer*ed  only  by  the  other 
hemisphere.  It  is  possible  thut  a  lesion  of  the  white  substance 
beueatb  this  region  may  have  a  similar  effect.  We  need  more  ^ts 
before  iiuy  confident  opinion  can  be  expressed  regarding  the  cause  or 
causes  of  this  concentric  contraction,  but  the  hypothesis  here  adTanced 
is  supported  by  the  fact  that  the  reduction  of  the  half-field  is  often 
much  leas  in  the  eye  on  the  aide  of  the  lesion  than  in  the  other  eye, 
just  as  is  the  contraction  of  the  whole  field  when  the  higher  riaual 
centre  is  alone  diseased.  In  the  cases  of  hemiauopia  that  I  have  seen, 
in  which  the  fields  were  narrowed  without  pi-rijiheral  disease  of  the 
nerve,  and  in  which  there  were  other  localising  symptoms,  theu 
pointed  to  disease  of  the  rortex.  Thus,  in  the  case  shown  in  Fig. 
62,  hemiplegia  was  associated  nith  the  hemianojiia,  and  waa  aecom- 
panied  hy  convulaiotis  in  tlie  paralyaed  limba,  commencing  locally,  and 
recuriing  during  many  years — a  sure  sign  of  a  cortical  lesion.  There 
are  few  recorded  patholo^'ii-al  ohserrations  bearing  on  the  point,  but 
those  that  exist  confirm  the  view  here  cxpreaeed.* 

•  Thoa,  in  a  CHae  of  right  1it-ininii(<]iin  rci'nnled  by  Foratrr  (Graef*  n.  SoemtH'h'B 
'H^indbiich,'  Hd.  vii.  p.  118).  in  whirli  the  p.'npheral  limitntion  w>«  moderBte  in 
deiirre,  the  leaion  invulveil  tlio  emulate  and  Isnticnlar  nuclei,  and  alio  the  nrtei  in  a 
■mitll  ret^iou  in  the  antviior  part  of  the  occipital  )ob«  and  poeterior  part  of  the 
lingular  gvrua.  In  Hnoihi-r  cats  recorded  bj  Uoach  (■  Klin.  Monatahl.  f.  Aogenkr,' 
1S7S.  p.  :;81).  in  wlikh  the  liinii«tiou  wa>  coimiilerahle,  a  leiion  la  the  occipiul  lob* 
citendL-d  froiu  the  niiglibourliood  ol  the  hiteroul  capaule  op  t«  the  grey  ei 
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Mind'bUndtie$$. — The  last  form  of  visual  defect  is  tbe  singnlar 
condition  called  '  mind- blindness/'  which  has  been  already  brieflj 
mentioned  Tbe  term  was  given  by  Muuk  to  a  condition  which  he 
produced  in  dogs  by  extirpating  parts  of  the  occipital  lobes.  The 
animals,  while  apparently  able  to  see,  failed  to  recognise  tbe  nature  of 
objects,  such  as  food  placed  before  them,  or  to  know  persons  with 
whom  they  had  previously  been  familiar.  A  similar  condition  has 
been  observed  in  a  few  cases  of  brain  disease.  Without  other  mental 
defect  there  has  seemed  to  be  an  entire  loss  of  visual  memory  ;  familiar 
places  and  faces  seemed  strange  and  unfamiliar,  and  even  the  nature 
of  familiar  objects  was  not  recognised.*  The  loss  necessarily  includes 
that  of  visual  word-svmbols. 

The  structures  that  subserve  the  functions  lost  in  mind-blindness 
are  certainly  separate  from  those  of  the  half-vision  centres,  since 
hemianopia  from  disease  of  the  cortex  does  not  necessarily  inYolve 
this  special  loss.  The  centres  concerned  are  probably  in  front  of  the 
balf-vision  region,  either  in  the  anterior  part  of  the  occipital  lobes  or 
in  the  posterior  part  of  the  parietal  lobes.  Tbe  latter  is  more  pro- 
bable (see  p.  22).  The  recognition  of  yisual  word-symbols  is  sub- 
served by  structures  in  this  region  in  the  left  hemisphere,  and  the  loss 
of  this  function  may,  as  we  have  seen,  be  regarded  as  partial  mind- 
blindness.  We  do  not  know  whether  complete  mind-blindness  can 
be  produced  by  a  lesion  in  one  hemisphere,  or  whether  disease  of  both 
hemispheres  is  necessary  for  the  production  of  the  symptom.  Its 
extreme  rarity  is  in  favour  of  a  bilateral  cause,  and  experiments  on 
animals  suggest  the  same  conclusion.  When  the  condition  results  from 
disease  of  one  hemisphere  (as  in  the  case  figured  on  p.  23)  it  is  probably 
transient.  If,  however,  there  is  a  congenital  defect  or  a  previous 
lesion  in  the  higher  visual  region  of  one  hemisphere,  disease  limited  to 
the  other  hemisphere  might  give  rise  to  permanent  mind-blinduess. 

Although  hemianopia  does  not  involve  mind- blindness,  the  two 
symptoms  have  been  associated.  In  one  case  described  by  Wilbrand, 
incomplete  left  hemianopia  was  associated  with  a  slight  defect  in  the 
lower  parts  of  the  right  half-fields,  suggestive  of  a  lesion  in  each 
hemisphere.  Another  case  is  recorded  by  Bernheim,  and  is  remark- 
able since  considerable  and  persistent  mind-blindness  (including 
word-blindness)  accomi>anied  left  hemianopia  in  a  left-handed  man.t 

In  this  case,  however,  there  were  retinal  changes.  In  a  case  recorded  by  Wernicke 
of  right  hemianopia  and  peripheral  limitation  of  the  Helds,  the  lesion  of  the 
occipital  cortex  extended  to  the  posterior  pare  of  the  angular  gyrus  ('  Gkhirnkr.,' 
Bd.  ii,  p.  190).  On  the  other  hand,  in  a  case  of  disease  of  the  white  substance 
recorded  by  Westphal  (*  Charit^-Annalen,'  Bd.  vi)  without  contraction  of  the  field 
tbe  cortex  appeared  normal.  A  cortical  lesion  did  not  extend  beyond  the  limits  of 
the  occipital  lobe  in  cases  without  concentric  limitation  recorded  by  Curschmanu 
(•  Cent.  f.  Augenh.,*  1879,  p.  181). 

•  Wilbrand  ('  Die  SeelenbUudheit,'  1887)  has  analysed  at  great  length  the  rela- 
tions of  this  symptom  to  other  mental  processes. 

t  Beruhelui, '  Revue  de  Med./  1835,  p.  625.     This  case  it  consistent  with  th« 
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In  connection  with  the  interference  with  the  higher  visual  func- 
tions of  the  brain,  it  may  be  noted  that  the  area  of  the  cortex,  which 
is  apparently  related  to  these  functions,  is  very  extensive.  In  no 
part  of  the  brain  is  the  difference  greater  between  the  brain  of  the 
monkey  and  that  of  man  than  in  the  region  of  the  angular  gyrus  (in 
its  wider  sense,  see  p.  5).  This  region  in  man  exceeds  in  size  the 
whole  brain  of  the  monkey. 

DiAONORis.-T— Impairment  of  sight  in  one  eye  without  any  affection 
of  the  other,  and  with  loss  of  action  of  the  pupil,  means  disease  of 
one  optic  nerve.  A  central  scotoma  generally  means  disease  of  the 
fibres  of  the  nerve  wbiuh,  at  the  back  of  the  orbit,  occupy  the  middle 
of  the  trunk  Peripheml  limitation  of  the  field  may  be  due  to  damage 
to  the  peripheral  layer  of  the  nerve ;  it  may  probably  also  be  the 
result  of  a  slight  degree  of  damage  to  all  the  fibres  of  the  nerve,  which 
produces  most  impairment  in  the  periphery  of  the  retina,  where  vision 
is  normally  dull,  and  is  extinguished  first  by  a  general  reduction  of 
function.  A  sectorial  defect  in  one  eye  only  means  damage  to  the 
nerve,  considerable  in  degree,  but  partial  in  extent.  Amblyopia  with 
concentric  reduction  of  the  field,  considerable  in  one  eye  and  slight  in 
the  other,  may  be  due  to  atrophy  or  to  disease  of  the  higher  visual 
centre  in  one  hemisphere.  In  the  first  the  ophthalmoscope  reveals 
the  signs  of  atrophy,  and  the  action  of  the  pupil  is  lessened;  in  the 
second  the  aspect  of  the  nerve  is  normal,  the  pupil  contracts  perfectly 
under  the  influence  of  light,  and  the  onset  is  either  sudden  or 
attended  with  other  indications  of  an  organic  cerebral  lesion.  In 
functional  (hysterical)  amblyopia  the  symptoms  are  the  same  as  in 
disease  of  the  higher  visual  centre,  and  the  diagnosis  depends  on 
other  indications  of  organic  or  functional  disease  respectively.  In  the 
rare  cases  of  functional  disease  in  which  sight  is  affected  in  one  eye 
only,  the  perfect  action  of  the  pupil  effectually  distinguishes  the  con- 
dition from  organic  disease  of  the  nerve.  Total  loss  of  sight  of  both 
eyes  may  be  due  to  chronic  atrophy,  to  damage  to  the  chiasma,  or  to 
disease  of  both  tracts  or  both  hemispheres.  In  all  cases  the  mode  of 
development  of  the  symptoms  aids  the  diagnosis,  the  symptoms  being 
at  first  partial ;  and  their  character  indicates  clearly  the  position 
of  their  cause.  It  is  imnecessary  to  describe  in  detail  the  significance 
of  the  various  combinations  of  symptoms  which  sometimes  occur  in 
the  progress  from  partial  loss  to  total  blindness,  since  the  diagnosis 
'  involves  only  an  application  of  the  facts  already  given  in  the  account 
of  the  symptoms. 

Temporal  hemianopia  indicates  disease  of  the  chiasma.  The  combi- 
nation of  complete  blindness  in  one  eye,  and  a  loss  of  the  temporal 
half-field  in  the  other,  generally  means  disease  of  the  chiasma  ex- 

Bug^ostton  piven  in  the  text  that  unilateral  diseHse  only  causes  persistent  mind- 
blindnoMs  when  there  U  a  defect  in  the  opposite  hemisphere,  for  left*hand0dnet«  U 
otten  the  result  of  an  early  lesion  or  congenital  defect  of  the  left  hemisphere. 
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tending  to  the  outer  fibres  or  nerve,  and  often  to  the  optic  tract,  on 
the  side  on  which  the  blindness  is  complete. 

The  diagnosis  of  the  seat  and  nature  of  the  cause  of  lateral  hemi- 
auopia  depends  on  the  mode  of  onset  and  the  associations  of  the  sjm- 
ptom  ;  it  is  a  question  of  cerebral  diagnosis,  and  will  be  considered  in 
the  chapter  on  '*  Localisation."  Besides  the  characters  already 
described,  a  distinction  between  disease  of  the  tract,  and  of  the  intra- 
cerebral path  and  centres,  has  beon  found  in  the  action  of  the  pupil 
wben  light  falls  some  distance  to  one  side  of  the  macula,  called  bj 
Wernicke  the  "  hemiopic  pupil-reaction."*  When  the  light  is  thrown 
on  to  the  blind  half  of  the  retina  the  pupil  contracts,  as  much  as  if 
the  light  is  thrown  on  the  seeing  half,  if  the  disease  is  in  the  hemi- 
sphere, but  does  not  contract  if  the  disease  is  in  the  tract,  because 
the  path  to  the  corpora  quadrigemina  is  then  interrupted.  The  test 
is  of  value,  although  much  care  is  required  in  its  employment,  and, 
with  small  pupils,  the  effect  may  be  difficult  to  discern,  and  a  negative 
result  is  often  misleading. 

PsooNOsis. — The  prognosis  depends  on  the  nature  of  the  lesion 
causing  the  symptoms.  As  a  general  rule  it  is  not  good.  Consider- 
able defect  of  sight,  due  to  a  lesion  of  the  path  or  centres,  seldom 
passes  away  entirely.  Hemianopia  is  especially  persistent,  and  often 
presents  very  slight  improvement  even  when  the  lesion  has  been 
stationary  for  years. 

Tbbatment.— The  treatment  depends  on  the  nature  of  the  morbid 
process  causing  the  symptoms,  and  this  is  described  in  detail  in  the 
account  of  the  several  diseases. 

FuHCTiowAL  Amblyopia  and  Amaubosis. — Toxic  Amaurotic — 
Bilateral  loss  of  sight,  usually  complete  in  degree  and  extent,  but  brief 
in  duration,  is  an  occasional  result  of  certain  toxic  blood- states.  It  is 
especially  common  as  a  consequence  of  ursemia.  The  loss  of  sight 
comes  on  suddenly  ;  sometimes  the  patient  wakes  up  blind.  The 
pupils  are  commonly  dilated  ;  they  may  or  may  not  act  to  light.  Other 
ursemic  symptoms,  such  as  convulsions,  usually  accompany  the  amau- 
rosis. Sight  returns  when  the  state  of  the  blood  is  improved  by  treat- 
ment. There  are  no  ophthalmoscopic  changes  related  to  the  amau- 
rosis, but  albuminuric  retinitis  often  coincides  with  it.  A  similar 
amaurosis  has  been  mot  with  in  cases  of  lead-poisoning.  In  poisoning 
by  quinine,  and  in  the  acute  ansemia  that  results  from  loss  of  blood, 
sight  is  sometimes  lost,  but  changes  in  the  retina  are  commonly  met 
with,  although  it  is  not  certain  that  these  changes  are  the  cause  of  the 
affection   of   vision.     The  variations  in  the  action  of  the  pupil  in 

•  Indimted  by  v.  Graefe,  and  described  by  Wilbrand,  *  Ueber  Hemianopsie,'  Ber- 
lin, 1881,  p.  89 ;  Wernicke,  '  Fortarh.  der  Med.,'  1883  ;  and  Seguin,  •  Jonrn.  Nenr. 
and  Mental  DiBeases,'  1887,  who  observes  the  pupil  by  light  reflected  very  obliquely 
from  a  plane  mirror,  while  throwing  in  the  bright  light  with  an  ophthalmoscope 
mirror. 
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different  cases  of  ui-fleuiic  amaurosis  seem  to  show  that  the  nerve- 
elements,  on  which  the  blood-state  acts,  are  not  always  the  same. 
Nerve-cells  are  more  susceptible  to  arrest  of  function  than  nei*ve- 
fibres,  and  therefore  we  must  assume  that  when  the  action  of  the 
pupil  is  preserved,  the  poison  acts  on  the  cerebral  visual  centres ;  and 
that  when  the  action  of  the  pupil  is  lost,  the  retina  itself  is  rendered 
insensitive,  either  alone  or  together  with  the  cerebral  centres.  If  the 
amaurosis  is  sometimes  of  retinal  origin  it  must  be  due  to  a  direct 
action  on  the  nerve-elements,  because  the  absence  of  any  change  in  the 
retinal  vessels  during  the  loss  of  sight  is  well  established. 

Migrainous  Hemiaiiopia  has  been  already  mentioned,  and  will  be 
described  more  fully  in  the  account  of  migraine. 

Beflex  Amblyopia. — Vision  is  sometimes  impaired  in  one  eye  or  both 
by  irritation  of  other  nerves,  especially  by  that  of  the  fifth.  There  is 
often  a  concentric  contraction  of  the  field  of  vision,  but  seldom  com- 
plete loss  of  sight.  Vision  is  most  affected  on  the  side  of  the  fifth 
nerve  irritated,  and  the  interference  is  sometimes  confined  to  this 
eye.  The  stimulus  may  be  the  pain  of  neuralgia  or  an  irritation 
of  the  nerve  by  organic  disease  or  injury  ;  frequently  it  is  due  to  a 
carious  tooth.  The  tooth  is  generally  a  molar,  although  it  has  been 
fancied  that  a  recognition  of  th  s  pathological  connection  underlies 
the  popular  name  of  **  eye-teeth  '*  for  the  canines.  The  branch 
irritated  has  been  generally  in  the  second  or  first  division  of  the  fifth 
nerve ;  sometimes  it  has  been  a  branch  of  the  eyeball  itself,  as  when 
amblyopia  accompanies  the  photophobia  of  corneal  or  conjunctival 
inflammation.  The  affection  of  sight  generally  subsides  when  the 
irritation  of  the  nerve  is  removed.  It  does  not  depend  on  any  visible 
change  in  the  retina,  although  vascular  dilatation  has  been  seen  in 
some  cases.  Its  mechanism  is  uncertain,  but  the  most  probable 
explanation  is  that  an  inhibitory  influence  is  exerted  on  the  nerve- 
cells  of  the  retina  or  on  the  visual  centres  in  the  brain. •  At  the 
same  time  it  must  be  remt-mbered  that  a  similar  irritation  has  been 
known  to  set  up  an  actual  inflammation  in  the  eyeball.  Cases  have 
been  recorded  in  which  amaurosis  wan  supposed  to  be  due  to  the 
irritation  of  intestinal  worms,  but  more  cannot  be  said  than  that  this 
is  a  possible  but  certainly  very  rare  cause. 

Hysterical  Amblyopia. — The  characters  of  the  loss  of  sight  that 
occurs  in  hysterical  hemiansesthesia  have  been  already  mentioned,  and 
will  be  again  considered  in  connection  with  the  other  symptoms  of 
this  disease,  llie  loss  of  sight  is  scarcely  ever  complete,  and  when  it 
is  considerable  in  the  eye  on  the  anaesthetic  side,  it  is  usually  distinct, 
in  slighter  degree,  in  the  other  eye.  In  rare  cases  the  loss  does  not 
conform  to  this  type.  Thus  I  have  met  with  absolute  loss  of  sight 
m  one  eye  without  any  affection  of  the  other,  and  a  curious  case  of 

•  CMmpnro  the  case  mentioned  on  p.  1(57,  in  whit-h  pain  in  one  eye  accompanied 
ritual  (Hsturbuucc  im  thu   aura  of   liU  due  to  a  tumour  of  the  opposite  oerebiul 

tietiiiHplieie. 
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paroxysmal  complete  blindness,  associated  with  abductor  palsy  of 
the  larynx — both  certainly  "  functional " — is  mentioDed  in  the  chapter 
on  Hysteria. 

Amblyopia,  such  as  is  met  with  in  hysteria,  sometimes  occurs  as  an 
isolated  symptom.  Although  usually  transient,  it  is  sometimes  of 
▼ery  long  duration,  and  may  perhaps  be  permanent — perpetuated 
by  changes  in  nutrition  which  increa^  to  changes  in  structure. 
A  middle-aged  lady  who  had  suffered  from  various  symptoms  of 
functional  derangement  of  the  nervous  system,  cardiac  irregularity, 
▼aso- motor  swelling  of  the  hands,  <fcc.,  complained  of  dimness  of 
sight  of  th^  right  eye.  Acuity  of  vision  was  greatly  reduced,  and  the 
field  was  contracted  to  a  small  area  around  the  fixing-point.  The 
fundus  and  the  action  of  the  pupil  were  |>erfectly  normal.  At  no  time 
was  there  any  other  sensory  loss,  or  any  other  symptom  to  suggest 
an  organic  cerebral  lesion.  The  patient  was  seen  occasionally  during 
two  years,  and  in  that  time  the  condition  of  vision  and  of  the  eye 
remained  unchanged.  Sometimes  amaurosis,  coming  on  under  condi- 
tions suggestive  of  functional  disturbance,  goes  on  to  optic  nerve 
atrophy.  A  lady  was  always  peculiarly  sensitive  to  thunderstorms, 
although  not  specially  alarmed  at  them ;  and  she  could  always  fore- 
tell a  coming  storm  with  remarkable  accuracy.  During  one  severe 
storm  she  became  suddenly  blind.  There  was  no  suspicion  of  a 
lightning-stroke.  Vision  never  returned.  I  only  saw  her  years  after 
the  onset,  and  there  was  then  simple  but  complete  atrophy  of  the 
optic  nerves.  Such  a  case  may  remind  us  of  Charcot's  patient  with 
hysterical  paraplegia,  who  recovered,  but  relapsed  under  a  mental 
shock,  and  the  paraplegia  became  perpetuated  as  lateral  sclerosis  of 
the  spinal  cord,  found  after  death. 

It  is  probable  tbat  the  seat  of  the  morbid  process  in  functional 
amblyopia  and  amaurosis  is  the  cortex  of  the  brain.*  The  hypothesis 
of  a  higher  visual  centre  in  each  hemisphere  enables  us  to  understand 
its  seat  more  readily  than  does  the  theory  that  the  half-visiou  region 
constitutes  the  highest  visual  centre.  Crossed  amblyopia,  on  the 
latter  theory,  involves  the  assumption  that  there  is  a  combined 
partial  disturbance  of  both  hemispheres,  while  all  the  associated 
symptoms  point  to  the  disturbance  of  one  hemisphere  only.  The 
nature  of  the  chansje  is  a  matter  of  speculation.  Arrest  of  function 
in  the  nerve-cells  is  indicated  by  the  symptoms,  and  it  seems  more 
reasonable  to  regard  this  arrest  as  a  primary  inhibition  than,  hv 
assuming  vaso-motor  spasm,  to  invoke  a  derangement  of  other 
nerve-cells  in  the  vaso-motor  centres.  8uch  a  theory  only  explains 
the  condition  by  throwing  the  difficulty  further  back  into  the  obscurity 

•  Prientley  Smith  (*  Oplith.  Rev./  iil,  139)  nrges  that  it  is  retinal.  Certainly 
either  hypothesis  explHins  it.  When  slighter  contraction  of  the  other  field  co- 
^xist^,  the  central  theory  best  explains  it.  Possibly  both  cortex  and  retina  have 
some  path<*Io^ical  susceptibilities  in  coimnon,  as  have  other  central  and  peripheral 
•tructures.     But  the  pupil-actiuu  should  decide.     He  does  not  mention  this. 
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of  the  sympathetic.  The  addition  to  this  theory,  favoured  in  France^ 
that  the  vaso-motor  spasm  is  the  result  of  uterine  irritation,  need  only 
be  mentioned.  The  treatment  of  these  functional  conditions  is  that  o! 
the  general  nervous  states  of  which  thej  commonly  form  part. 

Ieeitation  Symptoms  in  the  functions  of  the  optic  nerves  are  very 
rare  in  organic  disease,  although  common  in  certain  functional 
maladies,  especially  in  migraine  and  epilepsy.  In  migraine,  the  com- 
mon form  is  the  zigzag  appearance,  often  coloured,  and  known  as  the 
*' fortification  spectrum."  Similar  ap()earances  are  occasionally  seen 
without  other  symptoms  of  migraine,  both  by  those  who  are  subject 
to  headaches  and  by  others.  One  patient  under  my  care  was  troubled 
with  these  appearances  for  years  as  an  isolated  symptom.  Often  tho 
zigzag  was  arranged  in  definite  relation  to  some  actual  visual  image,, 
as,  for  instance,  around  a  plats  which  was  before  him.  At  other 
times  the  spectrum  was  unilateral,  and  appeared  to  start  from  one 
edge  of  the  field  of  vision.  These  phenomena  are  described  more  fully 
in  the  chapter  on  Migraine. 

In  epilepsy  visual  impressions  are  very  common  as  the  aura  of  an 
attack,  or  as  constituting  a  minor  seizure.  They  are  exceedingly 
varied  in  character,  and  are  of  every  degree  of  elaboration,  from  a 
complex  visual  idea  (such  as  an  appearance  of  an  old  woman  in  a  red 
cloak)  to  a  simple  flash  of  light.  Stars,  or  a  luminous  ball  coming- 
nearer  or  receding,  are  other  forms.  Various  colours  are  sometimes 
seen,  especially  red  or  blue ;  the  most  common  colour  is  a  yellowibh 
red,  resembling  that  of  a  fire.  Simple  coloured  vision,  in  which  all 
objects  appear  coloured,  is  scarcely  ever  met  with.  An  apparent  in- 
crease or  reduction  in  the  size  of  objects  seen  by  the  patient  is  a  rare 
aura,  described  in  the  ch  ipter  on  Epilepsy.*  I  have  known  micropsy 
to  precede  migrainous  headaches.  Simple  coloured  vision,  red  or  blue,, 
lasting  for  a  few  minutes,  may  occur  as  an  isolated  symptom  in  appa- 
rently healthy  individuals.  The  cause  of  the  coloured  vision  occasion-^ 
ally  met  with  in  jaundice,  and  from  the  administration  of  santonin,, 
is  not  known. 

Visual  hallucinations  are  common  in  delirium  and  insanity,  and 
similar  illusions  occasionally  occur  as  isolated  symptoms  in  varioua 
states  of  nervous  weakness.  They  are  especially  common  in  persons- 
of  unstable  nervous  organisation,  in  whose  families  insanity  exists. 
Such  patients  are  often  persistently  annoyed  by  spectral  visions  of 
various  kinds,  grinrung  faces,  horrible  sights,  and  the  like,  when  they 
close  their  eyes  and  try  to  sleep.f  Occasionally  similar  visions  disturb- 
such  persons  in  their  waking  state.     Thus  one  young  lady  frequently 

*  In  the  author's  '  Epilepsy  and  other  Convulsive  Di«eH8et '  a  full  aniilytit  of 
these  svniptoms  will  be  found. 

t  Heniiopic  hallucinations  mu}'  hIso  occur,  t.«.  the  images  of  objecta  more  or  lets- 
fHiniliar  in  tlie  halves  of  the  vihual  fieldi*.  Heuiianopia  may  or  may  not  be  presani 
(*  Lan.  et,'  18^1.  i.  617).     See  also  p.  155. 
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has  a  distinct  yision  of  a  rat  or  a  dog  running  across  tbe  room  in 
which  she  is  sitting.  A  curious  relation  has  been  noted,  in  a  few 
cases,  between  such  illusions  and  functional  excitation  of  the  optic 
nerves.  We  have  just  seen  that  a  zigzag  spectrum  may  be  determined 
in  its  position  bv  an  actual  sense  impression ;  in  the  cases  now  under 
oonsideratiou  a  distinct  false  vision  has  exisU  d  only  when  the  eyes 
were  open,  and  has  disappeared  when  they  were  closed.  It  would 
seem  tbat  the  nerve-cells  are  only  excited  to  morbid  action  by  func- 
tioual  stimulation.  In  a  curious  case,  recorded  by  Hammond,*  a 
woman,  during  many  months,  frequently  saw  before  her  the  image  of 
a  man  and  a  woman  whenever  her  eves  were  opened,  and  could  at  any 
time  produce  the  vision  by  banging  her  head  down.  It  disappeared 
when  the  eyes  were  closed,  and  when  the  right  eye  was  closed  one  of 
the  figures  always  disappeared,  and  the  other  when  tbe  left  eye  was 

closed,  t 

As  a  result  of  organic  brain  disease,  a  visual  aura  has  preceded 

convulsions  in  several  cases  of  disease  of  the  occipital  lobe.  In  one 
case  of  a  tumour  of  the  occipital  cortex  extending  as  far  as  the 
angular  gyrus,  the  aura  was  a  flash  of  light  referred  to  the  left  eye 
and  an  apparent  diminution  in  the  size  of  objects  seen,  and  sometimes 
pain  in  the  eyeball.^  In  another  case,  with  visual  aura,  recorded  by 
Traube,  the  disease  was  a  cyst  in  the  white  substance  of  the  occipital 
lobe.§ 

Ocular  Hyperseethesia, — A  simple  increased  sensitiveness  of  the  optic 
nerve,  involving  merely  an  ability  to  perceive  a  slighter  amount  of 
light  or  smaller  objects  than  can  be  perceived  by  individuals  with 
normal  vision,  scarcely  occurs  as  an  effect  of  disease.  The  power  of 
seeing  with  the  naked  eye  the  satellites  of  Jupiter  may  be  relegated  to 
the  category  of  physiological  curiosities.  'I'he  term  *'  hypersBsthesia  " 
is  commonly  used  in  connection  with  sight  to  denote  tbe  condition  in 
which  distress  or  pain  is  produced  by  an  amount  of  light  which  causes 
no  inconvenience  in  health.  Such  intolerance  is  common  in  many 
ocular  inflammations  or  irritation,  especially  in  iritis  and  keratitis, 
and  is  then  termed  "photophobia."  Apart  from  ocular  disease  it 
occurs  in  weak  states  of  the  nervous  system,  especially  in  women,  and 
sometimes  in  association  with  symptoms  of  hysteria.  In  these  cases 
it  is  termed  "  retinal  hypersesthesia,"  but  it  is  not  ci  rtain  that  the 
morbid  state  is  retinal.  The  symptom  was  once  thought  to  indicate 
inflammation  of  the  retina,  but  in  most  of  these  cases  the  deeper  parts 
of  the  eye  are  normal,  and  actual  retinitis,  strange  to  say,  may  cause 

•  *  Joornul  of  Nervous  and  Mental  Disease,'  1886,  p.  4fi7. 

t  A  relation  which  we  can  understand  on  the  theory  that  in  the  higher  visoal 
centre  the  opposite  eye  is  chiefly  represented,  but  not  on  the  current  hypothesis 
thnt  tlie  half- vision  reLition  obtains  in  tbe  higher  as  in  the  lower  visoal  regions. 

X  '  Lancet,'  1879.  vol.  i,  p.  363. 

§  *  Gesammt.  Beitr&ge,'  Bd.  ii,  p.  1083.  Another  case  is  recorded  by  Westphal, 
'  Charit^Annalen,'  Bd.  vi. 
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no  intolerance,  nor  does  this  ever  result  from  simple  neuritis.  Even 
in  health  an  excessive  amount  of  light  is  distressing,  and  in  albinoes 
may  act  painfully  on  the  retiua  wheu  that  which  falls  on  the  eye  is 
not  more  than  can  bo  borne  by  a  normal  individual.  Optic  hyper- 
sesthesia  is  sometimes  accompanied  by  lessened  power  of  sight,  or 
rather  bv  extreme  readiness  of  exhaustion,  so  that  the  field  of  vision 
quickly  contracts  under  examination,  and  use  of  the  eyes  rapidly  dims 
the  sight.  Intolerance  of  light  is  always  associated  with  a  tendency 
to  protect  the  eye  by  closing  the  lids — **  blepharospasm."  This  may 
exist,  however,  without  real  intolerance  of  light. 

It  is  remarkable  that  the  diseases  that  most  readily  produce  photo- 
phobia are  those  of  structures  that  are  supplied  by  the  fifth  nerve. 
The  reflex  consequence,  closure  of  the  eyelids,  is  related  to  both  the 
fifth  and  the  optic  nerves,  which  guard  the  eje  from  mechanical  injury 
and  from  an  excess  of  light.  It  is  probable  that  there  is  a  relation 
between  the  centres  for  the  two  centripetal  nerves  concerned,  so  that 
increased  action  of  the  centres  of  the  fifth  alters  the  sensibility  of  those 
for  vision.  At  the  same  time  the  possibility  that  light  may  influence 
the  fifth  nerve  in  the  eye  cannot  be  altogether  excluded.  A  curious 
case  has  been  recorded  by  Hutchinson  in  which  photophobia  was  pro- 
duced by  corneal  inflammation  in  a  blind  eye. 

The  treatment  of  intolerance  of  light  is,  first,  the  removal  of  its 
cause,  whether  this  is  disease  in  the  region  of  the  fifth  nerve  or  defec- 
tive nutrition  of  tho  nervous  system ;  and  secondly,  the  diminution  of 
the  surface  sensitiveness  of  the  eye,  especially  by  the  instillation  of 
oocain,  and  by  cold  douches. 


MOTOR  NERVES   OF  THE   EYEBALL. 
(thibd,  foubth,  and  sixth  nervbs.) 

The  motor  nerves  of  the  eyeball  are  the  third,  fourth,  sixth,  and 
sympathetic.  The  external  muscles  are  supplied  by  the  three  former, 
the  internal  muscles  bv  tbe  third  nerve  and  the  sympathetic.  It  will 
be  convenient  to  reserve  for  special  description  the  affections  of  the 
internal  muscles,  and  to  consider  first  the  general  symptoms  of  para- 
lysis of  the  external  muscles,  the  special  svmptoms  of  disease  of  each 
nerve,  and  the  causes  and  treatment  of  such  disease. 

When  there  is  no  muscular  contraction  the  eyeball  is  in  the  position 
of  rest,  and  in  this  position,  under  normal  circumstances,  the  line  of 
vision  is  at  right  angles  to  the  plane  of  the  face.  This  is  termed  its 
"primary  position."  Any  deviation  from  the  primary  position  is  due 
to  muscular  action.     Many  movements  are  produced  by  more  than 
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one  muscle.  Eacli  of  the  straight  muscles  turns  the  eyeball  in  the 
direction  indicated  by  its  special  name,  but  the  superior  and  inferior 
recti,  in  consequence  of  their  origin  being  nearer  tbe  middle  line  of 
the  body  than  is  their  attachment  to  the  eyeball,  tend  to  turn  the 
eyeb-iU  inwards  and  to  rotate  it,  so  as  to  incline  the  vertical  axis  of 
the  globe.  The  upper  end  of  this  vertical  axis  (which  it  is  convenient 
to  indicate  by  S,)  is  inclined  inwards  by  the  superior  rectus,  outwards 
by  the  inferior  rectus.  This  tendency  to  rotation  is  counteracted  by 
the  simultaneous  contraction  of  the  oblique  muscles ;  the  inferior, 
which  rotates  8,  outwards,  acts  with  the  superior  rectus  ;  the  superior 
oblique,  which  rotates  S,  inwards,  acts  with  the  inferior  rectus.  The 
oblique  muscles  also  counteract  the  inward  movement  of  the  globe 
on  its  vertical  axis,  caused  by  the  superior  and  inferior  recti,  and 


SURRCCT03  INF.^OOLIQUC 


INK  RccTus        Sup.  oeuour 


I 


<. '  1— 

Fig.  86.  Fm,  87. 

Fio.  86. — Action  of  el»viiton  of  right  eye;  the  arrow-lieads  indirata  t\m 
direction  of  movement  produced  by  the  iituscles  named.  The  curved  lines 
represent  the  rotation  on  the  autero- posterior  axis,  the  vertical  lines  that 
en  the  tniQsver^  axis,  and  the  horizontal  lines  that  on  the  vertical  axis  of 
the  eyeball. 

Fie.  87. — Action  of  depressors  of  right  eye.   See  last  fig.  and  description. 

they  also  assist  tbe  recti  in  moving  the  eyeball  upwards  and  down- 
wards, having  a  slight  elevating  and  depressing  action  (see  diagrams, 
Figs.  8G  and  87).  When  the  eyeball  is  moved  diagonally  the  lateral 
rectus  acquires  a  rotating  influence,  but  this  is  counteracted  by  the 
opposite  tendency  of  the  associated  superior  or  inferior  rectus.  In 
the  case  of  slight  inward  diagonal  movements  the  rotating  tendency 
of  the  superior  and  inferior  recti  corresponds  with  that  of  the  lateral 
muscle  concerned,  and  must  therefore  be  counteracted  by  an  oblique 
muscle. 

The  origin  of  the  eyeball  nerves  has  been  already  described  fp.  52). 
The  tract  of  groy  matter  beneath  the  aqueduct  of  Sylvius,  which  gives 
origin  to  the  third  nerves,  is  continuous  behind  (i.  e,  below)  with  that 
of  the  nuclei  of  the  fourth  nerves,  and  is  connected  with  the  apparently 
separate  nucleus  of  the  sixth  by  the  posterior  horizontal  fibres.  We 
have  as  yet  no  complete  evidence  of  the  precise  distribution  of  func- 
tion in  the  nucleus  of  the  third  nerve  in  man.      The  conclusion  of 


Ciliary  muscle. 
Sphincter  iridit. 
Lev.  palp. 
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Hensen  and  Voclcker,*  from  their  experi- 
ments on  dogs,  has  been  stated  at  p.  53.  A  Mid- Line, 
case  investigated  by  Kahler  and  Pickf 
suggests  that  the  arrangement  of  centres  is 
not  simplj  from  before  back,  but  that  there 
is  also  a  lateral  difference  of  function. 
They  suggest  the  accompanying  modifica- 
tion of  the  plan  of  Hensen  and  Voelcker. 
The  evidence  is  strong  that  the  anterior  part  of  the  nucleus  controls 
accommodation,  and  the  next  the  action  of  the  iris  to  light,  and  that 
these  functions  are  subserved  by  the  anterior  fasciculi  of  the  roots  of 
the  nerve4  while  a  small  haemorrhage  behind  these  centres  has  para- 
lysed the  two  internal  recti. § 

The  relation  between  the  internal  rectus  and  the  opposite  external 
rectus,  and  the  anatomical  arrangement  concerned  in  the  lateral 
movement  of  the  eyes,  will  be  described  in  the  account  of  their 
conjoint  palsy. 

General  Symptoms  of  Paralysis. — Loss  of  power  in  the  ocular 
muscles  is  indicated  by  five  kinds  of  symptoms:  limitation  of  move- 
ment, non-correspondence  of  visual  axes  (i.  e,  strabismus),  secondary 
deviation  of  the  sound  eye,  erroneous  projection  of  the  field  of  vision,, 
and  diplopia.  Strabismus  and  diplopia  may  result  from  spasm,  but 
persistent  spasm  is  rare  except  as  the  common  form  of  "  squint,"  and 
in  this  diplopia  is  absent,  for  a  reason  that  will  be  presently 
mentioned.  An  abnormal  state  of  the  eyeball  muscles  must  not  be 
assumed  from  the  posture  during  comatose  states.  In  sleep  stupor, 
as  in  common  sleep,  the  globes  may  diverge  and  be  directed  upwards^ 
one  may  be  higher  than  the  other,  and  on  the  patient  being  roused 
they  may  at  once  assume  a  normal  position.  Moreover,  a  congenital 
difference  of  position  is  far  from  rare,  and  may  readily  mislead ;  it 
may  also  result  from  old  and  forgotten  injury. 

IdmitcUion  of  Movement. — If  a  muscle  is  paralysed,  the  eyeball 
cannot  be  moved  so  far  as  normal  in  the  direction  of  action  of  that 
muscle.  In  complete  palsy  the  defect  is  absolute  ;  the  eyeball  cannot 
be  moved  beyond  mid-position  unless  slight  movement  by  other 
muscles  is  possible.  After  a  time  the  globe  is  fixed  in  the  opposite 
position  by  contraction  of  the  unopposed  antagonist  of  the  paralysed 

•  *  Arch.  f.  Ophth.,'  Bd.  xxiv,  1878,  p.  1.     See  nho  p.  68. 

t  *Prng.  Zeitsch.  f.  Heilk./  1881,  p.  801,  and  *  Cent.  f.  Angenh.,'  1883.  The 
chief  evidence  is  tliat  in  two  cases  of  nuclear  disease  and  palsy  of  tome  muscles 
there  was  a  marked  difference  in  the  affection  of  the  medial  and  lateral  fibres  of 
some  fasciculi.     The  ohserved  grouping  of  palsy  in  disease  is  seldom  significant. 

2  It  is  not  prohiible  that  the  position  of  these  centres  in  man  is  as  far  forwards 
beneath  the  floor  of  the  third  ventricle  as  it  is  in  dogs,  and  as  it  has  been  atsomed 
to  he  in  man  by  some  writers.  The  nuclei  of  the  third  nerves  cannot  be  traced 
iartlier  forwards  than  the  position  of  the  posterior  commissure. 

§  Bouchard,  '  Rev.  de  M^d./  1891. 
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muscle.  Thus  in  paraljsis  of  the  external  rectus  the  ejehall  cannot 
be  moved  outwards,  and  after  a  time  is  turned  inwards  bj  the  cou- 
tracture  of  the  internal  rectus.  If  the  paralysis  is  incomplete,  move- 
ment is  deficient  in  proportion  to  the  amount  of  palsj,  and  towai-da 
the  limit  of  movement  the  motion  is  often  jerk j  ("  paralytic  nystag- 
mus") from  remissions  in  the  contraction,  analogous  to  tremor  in  a 
weak  limb.  When  both  eyes  are  open,  and  acting  together,  the  extent 
of  movement  is  usually  less  than  when  the  other  eye  is  closed  and  the 
patient  uses  the  affected  eye  only,  and  is  compelled  to  strive  to  '*  fix  '* 
the  object  with  it. 

Strabismus  and  Secondary  Deviation, — In  consequence  of  the  defect 
in  movement,  the  axes  of  the  two  eyes  do  not  correspond  in  positions 
that  necessitate  the  action  of  the  paralysed  muscle.  If  a  lateral  rectus 
is  affected,  the  axes  converge  or  diverge,  producing  convergent  or 
divergent  "  strabismus,"  which  increases,  the  greater  the  degree  of 
movement  of  the  sound  eye  in  the  direction  of  action  of  the  paralysed 
muscle.  Paralysis  of  the  external  rectus  causes  convergent  strabismus, 
that  of  the  internal  rectus  divergent  strabismus.  The  deviation  of 
the  axis  of  the  paralysed  eye  from  parallelism  with  that  of  the  sound 
eye  is  termed  the  **  primary  deviation."  If  the  sound  eye  is  pre- 
vented from  seeing  the  object,  and  the  patient  looks  at  this  (is  made 
to  "  fix  "  it)  only  with  the  affected  eye,  the  sound  eye  is  moved  still 
faxther  in  that  direction,  and  hence  the  deviation  of  the  visual  axes  is 
increased.  This  is  called  the  "  secondary  deviation."  Its  existence 
and  amount  may  be  best  ascertained  by  subsequently  covering;  the 
paralysed  eye,  and  making  the  patient  "  fix  "  with  the  unaffected  eye, 
which  has  then  to  move  back  to  its  former  position.  The  hand,  or  a 
piece  of  paper,  may  be  so  placed  as  to  intercept  the  vision  of  the  one 
eye,  while  leaving  it  exposed  to  observation.  A  piece  of  ground  glass 
placed  over  the  eye  answers  the  same  purpose,  and  permits  observa- 
tion. The  occurrence  of  secondary  deviation  depends  on  the  fact  that 
normally  two  muscles  which  act  together  are  equally  innervated  for  a. 
given  movement.  If  one  is  weak,  and  an  effort  is  made  to  contract  it 
(as  in  fixing  with  that  eye),  the  increased  innervation  influences  also 
the  other  muscle,  and  causes  an  undue  contraction.  It  is  as  if  a  rein 
acted  equally  on  a  hard- mouthed  and  a  tender-mouthed  horse  yoked 
together ;  the  effort  to  make  the  former  deviate  would  cause  an 
excessive  deviation  of  the  latter.  The  secondary  deviation  is  a 
delicate  test  for  weakness  of  an  ocular  muscle,  and  may  reveal  its 
existence  when  the  primary  deviation  is  too  slight  to  l)e  observed. 
Moreover  these  deviations  afford  a  distinction  from  strabismus  due 
to  muscular  spasm,  such  as  ordinary  squint.  In  the  latter  the  devia- 
tion exists  in  all  movements ;  in  paralytic  strabismus,  only  in  those 
movements  that  call  into  action  the  paralysed  muscle.  In  ordinary 
strabismus,  the  deviation  is  the  same  whether  the  patient  fixes  with 
one  eye  or  with  the  other;  in  paralytic  strabismus  fixation  with  the 
normal  eye  evokes  the  primary,  and  that  with  the  affected  eye  the 
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flecondarj  deviation :  these  two  are  siinilar  in  direction,  but  opposite 
in  character,  the  primary  being  a  defect,  and  tbe  secondary  an  excess 
of  movement. 

Erroneous  Projection. — An  interesting  nnd  important  effect  of  the 
increased  innervation  that  causes  tbe  secondary  deviation,  is  erroneous 
projection  of  the  visual  field.  We  jud^e  of  the  relation  of  external 
objects  to  each  other  by  the  relation  of  their  imag<*s  on  the  retina ; 
but  we  judge  of  their  relation  to  our  own  boJy  by  the  position  of  the 
eyoball  as  indicated  to  us  by  the  innervation  we  give  to  the  ocular 
muscles.  When  there  is  no  muscular  effort,  and  the  eves  are  at  rest 
in  mid-position,  we  know,  to  use  popular  language,  that  an  object  at 
which  we  are  lookinjj;  is  opposite  our  face;  that  is,  that  a  line  from 
the  centre  of  the  field  of  vision  to  the  macula  lutea  is  per[>en- 
dicular  to  the  facial  plane.  If  we  turn  the  eyes  towards  one  side,  we 
know  that  an  object  in  tbe  middle  of  the  field  is  to  the  side  of  its 
former  position ;  how  far  to  that  side  we  estimate  by  the  degree  of 
movement  of  the  eyes  indicati'd  by  the  amount  of  innervation  ;  and  if 
we  want  to  touch  the  object,  tbe  knowledge  thus  gained  enahles  us 
to  so  con t met  the  muscles  of  tbe  arm  as  to  effect  tbe  desired  move« 
ment  with  precision.  But  the  increased  innervation  needed  by  a  weak 
ocular  muscle  gives  the  impression  of  a  greater  movement  of  the  eye 
than  has  really  taken  place,  and  suggests  that  the  objects  seen  are 
further  from  the  middle  line  than  they  really  are.  If  the  patient 
then  attempts  to  touch  an  object,  the  finger  goes  beyond  it.  The 
erroneous  projection  exists,  of  course,  only  in  those  movements  of  tbe 
eyes  for  which  tbe  weak  muscle  is  necessary.  It  is  greatest  when  tbe 
aJGfected  eye  is  used  alone ;  it  disappears  altogether  when  this  is  closed. 
The  erroneous  projection  is  always  in  the  direction  of  action  of  the 
affected  muscle.  The  knowledge  of  the  relation  of  external  objects 
to  the  body,  gained  from  the  contraction  (t.  e.  innervation)  of  the 
eyeball  muscles,  is  one  of  the  most  important  sources  of  guidance  to 
the  centres  that  regulate  tbe  muscular  contractions  for  maintaining  the 
equilibrium  of  the  lx)dy.  The  erroneous  projection  of  the  field  destroys 
the  harmony  between  the  visual  impressions  and  the  others  that  are 
correct;  tbe  resulting  discord  and  its  consequences  may  affect  con- 
sciousness as  the  sensation  of  '*  gid<liness."  This  giddiness  depend- 
ing on  paralysis  of  an  ovular  muscle,  is  termed  **  ocular  vertigo." 

Double  Vision, — We  have  seen  that  the  field  of  vision  of  the  para- 
lysed eve  is  erroneously  projected.  Each  object  in  tbe  field  is  referred 
to  a  position  other  than  that  which  it  actually  occupies,  and  corre- 
sponding to  the  degree  of  ineffectual  innervation.  But  if  the  patient 
looks  with  both  eyes,  the  field  of  the  unaffected  eye,  lieing  normally 
projected,  does  not  corres|>ond  with  the  field  of  the  affected  eye ;  the 
images  formed  in  the  two  eyes  are  mentally  referred  to  different  posi- 
tions; objects  are  seen  double.  Tlie  patient  is  conscious  of  the 
doubling  only  of  that  object  the  image  of  which  is  formed  at  the 
macula  lutea  of  one  eye  or  the  other,  that  is  of  tbe  object  which  ia 
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fixed  by  one  eye,  for  which  the  eye  ia  accommodated,  and  to  which  tho 
atteation  is  directed.  The  ima^  formed  id  the  uoaffei  ted  eye,  being 
referred  to  its  correct  position,  la  termed  ihe  "  true  image,"  the  other 
is  termed  the  "  false  iiuiige."  Tho  distance  between  the  two  images 
dei>euds  on  the  amount  of  the  error  of  projection,  and  corresponds  to 
the  degree  of  deviation  of  tiie  eveball  from  the  position  which  it 
should  occupy  with  thB,t  amount  of 
inaervatioD.  In  cunsequcnce  of 
this  deviatioQ  of  the  two  visual 
axes,  the  retinal  image  is  foruied 
at  the  macula  lutea  only  in  one 
eye  (the  fixing  eye).  In  the  other 
eye  it  falls  upon  a  part  of  the 
retina  away  from  tbe  macula,  at  a 
distiince  from  it  which  corre>|>onds 
with  the  degree  of  deviation,  nnd 
therefore  with  the  amount  of  erro> 
neuus  projection.  It  waa  formerly 
thought  tliat  the  circumstance  that 
the  two  images  are  formed  Ujion 
Don -corresponding  parts  of  the  two 
retin»  affords  an  adi-quute  eipla- 
nation  of  the  diplopia.  Sut  the 
diplopia  wbich  occura  in  secondary 
contracture  of  a  muscle  cannot  be  ^'j"..^; 
explained  by  tbe  aimple  tbcory  of 
non-correajiondence  of  retinal  areas, 
muacle —  tbe  right  external  rectus, 
for  instance — ia  paralysed,  and 
when  all  the  muscles  are  at  rest  and 
e.ich  eye  should  be  directed  atrnigbt 
forwards, t lie  right  eye  is  turned  in- 
wtirds  by  the  permanent  shortening 

of  the  unopposed  internal  rectus.  iiii<i  aeeius  to  oicupj  ihe  i>oaiLioa  ci 
Tbe  image  of  an  object  opposite  "  "  ''  "^™  'o'""!  »t  o  to  the  l^a 
the  eye  is  formed  on  the  macula 

lutra  of  the  left  eye,  but  to  the  inner  aide  of  the  macula  lu'ea  of 
the  rigbt.  That  thia  ia  no  reason  why  there  should  l-e  diplopia  will 
be  evidi-nt  if  we  suppoae  for  a  moment  that  tlie  patient  has  only  tbe 
rigbt  eye,  that  this  is  normal  and  voluntarily  turned  to  the  left  Itia 
clear  that  the  object  in  tbe  position  suppoaed  will  be  seen  (not 
distinctly,  because  its  image  falls  on  an  eiceutric  part  of  the  retina) 
in  its  actual  place.  So,  too,  if  we  suppose  the  patient  to  have 
only  tbe  left  eve,  and  that  this  ia  directed  towards  the  objectj 
this  will  also  be  seen  in  its  normal  pkce.  Thus  there  is  no  reason 
in  the  mere  deviation  of  the  eyes,  and  the  n  on -correspondence  in 
position  of  tbe  retinal  images,  why  the  object  should  be  aeen  ia  this 


lira  of  tbe  ripht  eiternal  rcctu*  tbo 
liiii'ge  of  A  formed  at  llie  ii«cul«.  M, 
of  the  left  e.i  e,  f.ll.  within  the  micula 
of  tlie  riglit  eje  at  a.  But  the  effort 
correi[)Oiida  to  thut  ncrewar}'  to  hrinj 
tlie  inarult  to  n  (in  tlie  brciken  arc). 


'  ocnipj  the  poairic 

>n  of  A.  and  tin 

iHg-e  formed  at  k 

to   the  left  of  m 

projorti^ii    to  ilie 

<.ther  aide  of  A, 
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eye  in  an  erroneous  position,— why  tiiere  should  be  double  visiou. 
The  explanation  is  that  in  the  ca^e  supposed — of  a  noi*maI  eye 
being  turned  to  the  left — the  field  is  mentally  projected  to  the 
left,  in  correspondence  with  the  d(*gree  of  active  muscular  inner- 
vation ;  the  centre  of  the  field  lies  thus  to  the  left,  and  the  object 
straight  in  front  is  referred  to  its  proper  excentric  position  in  the 
field.  But  in  the  case  of  the  contractuved  eye  all  the  muscles  are 
at  rest ;  the  field  is  referred  to  the  position  normally  corresponding 
to  rest,  the  centre  of  the  field  is  projected  directly  in  front,  the 
excentric  iuiage  of  the  object  is  referred  to  an  excentric  position  in 
the  field,  and  the  patieut  sees  the  object  in  a  false  position  with  this 
eye,  in  the  real  one  with  the  other.  Thus  the  nou -correspondence 
of  the  retinal  images  does  not  explain  the  diplopia,  except  with 
the  help  of  the  erroneous  projection.  The  latter  does  explain  it 
without  the  former.  Nevertheless,  if  there  is  no  contracture,  and  the 
paralysed  eye,  when  at  rest,  is  in  mid- position  (as  in  recent  paralysis), 
the  facts  of  diplopia  may  be  explained,  and  its  laws  formulated,  on 
•either  hypothesis. 

Diplopia  exists  equally  whether  the  patient  fixes  with  the  normal  or 
with  the  paralysed  eye,  but  in  the  former  case  the  true,  in  the  latter 
the  false  object  is  the  more  distinct,  that  image  being  always  the  more 
distinct  which  is  formed  at  the  macula.  The  distance  between  the 
double  images  is  greater  when  fixation  is  by  the  paralysed  eye,  because 
the  greater  muscular  effort  results  in  a  wider  error  of  projection  ;  of 
this  greater  effort  the  secondary  deviation  of  the  non-paralysed  eye 
is  evidence.  As  Graefe  has  pointed  out,  if  the  patient  moves  his 
finger  from  the  fixing  (paralysed)  eye  to  the  apparent  image,  in  trying 
to  touch  it,  the  line  taken. by  the  finger  corresponds  in  direction  with 
the  visual  line  of  the  other  (secondary  deviating)  eye ;  each  repre- 
sents the  excessive  amount  of  muscular  innervation,  and  the  degree  of 
excess  is  a  measure  of  the  erroneous  projection  of  the  field  of  the 
paralysed  eye. 

In  recent  paralysis,  diplopia  exists  only  when  the  eyeball  is  in  a 
position  that  needs  the  action  of  the  paralysed  muscle.  In  old  cases 
with  secondary  contracture  and  permanent  deviation,  diplopia  may 
occur  during  rest,  or  even  during  other  movements.  The  distance 
between  the  double  images  increases,  the  farther  the  object  is  moved 
in  the  line  of  action  of  the  affected  muscle.  As  a  nile  it  is  the  false 
image  which  appears  to  move  from  the  other,  and  the  direction  of  its 
movement  is  that  of  the  action  of  the  muscle. 

The  false  image  may  be  on  the  same  side  of  the  other  as  the  eye  by 
which  it  is  seen  (homonymous  or  simj^le  diplopia),  or  it  may  be  on  the 
other  side  {crossed  diplopia).  When  the  muscle  which  is  paralysed  is 
an  abductor,  and  the  eyes  therefore  converge,  the  diplopia  is  simple ; 
when  the  muscle  is  an  adductor,  and  the  eyes  diverge  in  paralysis,  the 
diplo[)ia  is  crossed.  This  depends  on  the  fact  that,  in  the  former  case 
(of  convergent  strabismus  from  loss  of  abduction),  the  false  image  is 
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formed  on  the  side  of  the  retina  towards  the  sound  eye,  and  is  therefore 
projected  on  the  other  side  of  the  real  object.  In  the  case  of  divergent 
strabismus  from  paralysis  of  an  adductor  the  false  image  is  formed 
on  the  side  of  the  retiaa  farthest  from  the  sound  eye,  and  is  therefore 
projected  on  the  side  of  the  real  object  towards  the  sound  eye.  The 
studtrDt  may  remember  the  relation  by  the  rule  that  when  the  visual 
lines  (proloDged  ocular  axes)  cross,  the  diplopia  is  not  crossed. 

In  diagonal  positious  of  the  eyeballs  the  two  images  are  not  parallel ; 
the  false  one  appears  inclined.  On  the  theory  tbat  the  diplopia  is  due 
to  the  non-correspondence  of  the  parts  of  the  retinae  on  which  the 
images  are  formed,  the  obliquity  is  explained  by  the  fact  that  an 
abnormal  rotation  occurs  in  these  diagonal  positions.  This  rotation  is 
-due  to  the  action  of  the  oblique  muscle,  which  should  prevent  rotation 
by  opposing  this  tendency  of  the  paralysed  muscle.  The  obliquity  is 
•explicable  also  on  the  theory  that  the  diplopia  is  due  to  erroneous 
projection:  as  v.  Graefe  has  shown,  the  same  principles  apply  to  an 
Abnormal  rotation  as  to  a  defect  in  lateral  movement. 

The  total  field  of  vision  which  is  brought  into  view  by  various 
movements  of  the  eyes,  the  bead  being  still,  may  be  represented  as  a 
•circle,  the  centre  of  which  is  at  the  fixing-point  when  the  eyes  are  at 
rest,  while  the  radii  represent  the  various  movements,  horizontal, 
vertical,  and  diagonal.  The  circle  is  termed  the  *'  motor  field."  In 
paralysis  of  one  muscle  without  secondary  contracture  there  is 
diplopia  only  in  one  part  of  this  field,  that  corresponding  to  the  move- 
ment of  the  muscle.  Thus  in  paralysis  of  the  right  external  rectus 
there  is  diplopia  in  the  right  half  of  the  field.  The  line  which  sepa- 
rates the  area  of  single  or  double  vision  varies  in  direction  with  each 
muscle,  and  corresponds  with  the  position  .of  the  axis  of  the  ejeball 
around  which  the  globe  moves  when  the  muscle  is  in  action ;  but  the 
correspondence  is  seldom  exact,  on  account  of  the  co-operation  of 
other  muscles  in  certain  positions.  To  lessen  the  double  vision  the 
patient  often  holds  his  head  in  such  a  position  as  to  call  the  paralysed 
muscle  into  action  as  little  as  possible.  The  movement  of  the  head  is 
on  an  axis  which  corresponds  to  the  line  of  separation  of  single  from 
double  vision,  and  thus  to  the  axis  on  which  the  eyeball  is  moved  by 
the  affected  muscle. 

Patients  are  not  always  conscious  of  double  vision.  If  the  mus- 
-cular  weakness  is  slight  the  two  images  may  nearly  correspond, 
and  the  result  may  be  an  indistinct  outline  to  the  apparently 
single  image.  Again,  if  the  images  are  far  apart  the  less  distinct 
excentric  image  may  be  neglected,  and  the  patient  may  be  conscious 
only  of  that  which  is  seen  by  the  normal  eye.  This  is  generally  the 
<iase  in  old  palsies.  The  detection  of  diplopia  is  facilitated  by  placing 
a  red  glass  before  one  eye,  preferably  the  sound  eye,  because  the  more 
•distinct  image  seen  with  this  eye  is  thus  rendered  less  preponderant. 
A  strip  of  white  paper  is  then  held  up  in  various  parts  of  the  motor 
field  ;  the  patient  looks  at  it  without  moving  his  head :  one  image  is 
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seen  red,  the  other  white.     The  two  are  thus  more  eosilj  distiuguishecl, 
and  their  relative  position  can  be  ascertained.     If  the  red  glass  alone 
does  not  at  first  suffice,  the  view  from  each  eye  may  be  alternately 
obstructed  (as  by  the  hand  held  before  the  eye)  ;  and  if  there  is  double 
vision  the  position  of  the  object  will  seem  to  alter  as  it  changes  from  red 
to  white.     Such  obstruction  will,  alone,  often  elicit  unnoticed  diplopia. 
In  employing  di[)lopia  in  diagnosis  we  must  first  prove  that  it  is 
not  monocular,  by  ascertaining  that  it  ceases  when  one  eye  only  is 
used.*     We  then  learn  by  the  coloured  glass  whether  the  double  vision 
is  simple  or  crossed,  whether  the  two  images  arc  on  the  same  level  or 
not,  whether  parallel,  and  the  direction  in  which  movement  of  the 
object  increases  the  distarjce  between  them.    When  the  images  are  side 
by  side,  and  the  diplopia  is  simple,  the  paralysed  muscle  is  of  the  eye 
on  the  side  towards  which  movement  increases  the  distance  between 
the  images.     If  the  diplopia  is  crossed,  it  is  a  muscle  of  the  other  eye. 
If  the  images  are  one  above  the  other,  the  paralysed  eye  is  that  of 
which  the  image  ascends  from  the  other  in  looking  up,  descends  in 
looking  down.     If  tbere  is  secondary  contracture  of  the  antagonist  of 
the  paralysed  muscle,  diplopia  exists  through  the  whole  range  of 
movement  in  the  plane  of  action  of  the  muscles,  t.  e.  during  the  action 
not  only  of  the  paralysed  muscle,  but  also  of  its  antagonist;  but  the 
distance  between  the  images  during  movement  remains  the  same  on 
the  side  of  the  contracturud  antagonist,  while  it  alters  on  the  side 
of  the  paralysed  muscle.     It  must  be  remembered  that  the  vertical 
action  of  the  superior  and  inferior  recti  is  greatest  in  abduction  of 
the  eye,  and  that  during  adduction  the  oblique  muscles  also  elevate 
and  depress.     Vertical  movements  are  therefore  in  the  line  of  action 
of  two  sets  of  muscles,  and  to  discriminate  between  them  we  must 
move  the  object  up  and  down  both  during  adduction  and  abduction. 
Vertical  diplopia  in  abduction  is  due  to  the  superior  or  inferior  rectus ; 
if  in  adduction  only,  it  may  be  due  to  paralysis  of  an  oblique  muscle. 
Aid  in  diagnosis  is  also  to  be  obtained  by  prisms,  on  the  principle 
that  a  prism  so  placed  that  its  base  corresponds  with  the  direction  of 
action  of  the  paralysed  muscle,  increases  the  distance  between  the 
double  images;  one  in  the  opposite  position  tends  to  blend  them. 
They  may  also  be  brought  together  by  a  prism  placed  before  the 
unaflfected  eye  in  the  position  in  which  before  the  affected  eye  the 
diplopia  is  increased.      Fusion  by  a  prism  before  the  affected  eye 
removes  the  erroneous  projection  ;    fusion  by  a   prism  before  the 
normal  eve  brings  the  projection  of  this  field  into  the  same  error  as 
the  other. 

Pabaltsis  op  Individual  Muscles. — We  may  now  consider  the 
symptoms  of  paralysis  of  each  muscle.     It  must  be  remembered  that 

*  The  caufte  of  monocular  diplopia  is  still  unknown.  It  it  tometimei  wdl 
muiked  vk\wu  there  is  no  discovcritble  iibuoimulity  in  the  refraction  or  in  the  iunduf 
ot  the  eye. 
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more  than  one  muscle  is  often  affected,  and  the  sTmptoms  are  corre- 
spondingly combined  ;  and  that  in  diseases  of  the  central  nervous 
system,  palsy  and  spasm  are  sometimes  so  associated  as  to  render  an 
exact  diagnosis  difficult  and  occasionally  impossible.  This  difficulty 
is  often  due  to  the  circumstance  tbat  a  given  palsy  was  preceded  by 
some  other  derangement  of  movement,  as  another  slight  paralysis  and 
secondary  contracture. 

The  paralyses  descril>ed  and  figured  are  of  the  muscles  of  the  right 
eye,  (xcept  that  of  the 
external  rectus,  which  is 
of  the  left  eye  for  com- 
|>arison  with  the  paraly- 
sis of  the  opposite  in- 
ternal rectus.* 

External  Rectus^  Left 
(Pig.  89).— The  defect  of 
movement  is  outwards, 
with  convergent  strabis- 
mus ;  secondary  deviation 
is  by  the  opposite  internal 
rectus.  The  diplopia  is 
simple,  in  the  left  half  of 
the  motor  field ;  the  two 
images  are  on  the  same 
level  in  the  horizontal 
movement,  and  the  dis- 
tance between  them  in- 
creases as  the  object  is 
moved  to  the  left.  In  dia- 
gonal  positions   the  false 
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image  is  inclined,  the  p,^  gg.-Paralysis  of  the  left  external  reetnsi 
images  diverging  from  the  coloured  glass  over  right  eye  ;  primary  deviation 
horizontal  plane.  Towards 
the  limit  of  movement 
there  are  often  slight  spas- 
modic rotatory  movements 
by  the  unopposed  oblique 
muscle.  The  head  is  in- 
clined to  the  left. 


on  looking  towards  an  object  (o)  on  the  left; 
position  of  double  images;  secondary  deviation 
of  the  right  eye  when  the  screen,  «,  obstructing 
the  fixation  of  *  by  this  eye,  compels  fixation  by 
the  weak  muscle.  When  the  screens  are  removed, 
the  right  eye,  in  fixing,  moves  back  to  the  position 
of  the  dotted  outline  of  the  cornoii.  (In  the 
diagram  of  diplopia  the  highest  white  [fal8e3 
image  should  have  been  represented  a  little 
lower  than  the  true  image.) 


Internal  Rectus,  Right 
(Fig.  90). — The  defect  of  movement  is  inwards ;  the  secondary  devi- 
ation is  by  the  opposite  external  rectus  ;  the  strabismus  is  divergent. 
Diplopia  is  crossed,  and  exists  in  the  left  half  of  the  motor  field. 

•  The  diagrams  of  double  vision  are  after  those  of  Woinow  (*  Das  Verb,  der 
Doppelbildcr/  Wien,  1870),  modified  a  little  by  actual  observation.  Tlie  objects  are 
fi;;ured  as  described  by  a  patient  when  they  are  held  between  him  and  the 
observer.     If  figured  as  seen  by  the  patient,  the  position  of  the  object  is  reverted. 
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In  diagonal  mofements   tbe  images  diverge  towards   tlie  horizontal 

plane.    The  bead  is  iiicliaed  towards  the  left. 

Superior  Eeclua  (Fig.  91). — Movement  is  dufcctive  upwarda,  espe- 

ciftUy  upwards  and  outwards,  and  in  attempting  the  muTemeut  tlie  ej'e- 

ball  is  rotated,  llie  upptr  end  of  the  verticul  meridian  outwaids,  bj 
the  inferior  oblique.  Se- 
condary deviation  is  bj  tbe 
opposite  saperior  rectus. 
The  diplopia  is  crossed  and 
exists  in  tbe  upper  half  of 
tbe  motor  field ;  tbe  iuiages 
are  one  above  ibe  other, 
the  upper  image  being  the 
false  one,  and  receding 
from  the  otlitr  as  tbe  ob- 
ject is  moved  np wards. 
Tbe  false  imago  is  inclined. 
Tbe  Uiflei  euce  in  height  it 
greatest  in  abduction, 
while  the  inclination  ii 
greatest  in  adduction. 
Tbese  differences  are  due 
to  tbe  influence  of  the  In- 
feiior  oblique,  which  ro- 
tates as  well  Ha  elevates. 
Tbe  head  is  held  back- 
wards and  inclioed  to- 
wards the  sound  side. 

Inferior     Bedv     (Kg. 
92).— Movement  ii  defec- 
tive downwards,  especially  downwards  and  outwards,  becanse  in  the 
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Fin.  90.— Paiatjiii  of  riglit  Interniil  rectDi  i  pri- 
aiTj  deviation ;  double  vision  (red  gI«M  over 
ri^bt  eye)  i  icroiiiIaTy  devimtion.  (Compare 
Fig.  B9  and  deicriptioo.) 


Fio.  91. 


Fio.  92. 


tio.  ai.  ""■  a*- 

Fio,  91.— Diplopia  in  pnralyiii  of  riglit  enperlor  rectu*.     (TJie  black 

imngi'  IB  that  of  HlTt'CUd  eye.) 

Fill.  02.— Diplopia  in  pacalj'iU  of  the  rigbt  iuferinr  nctot.    (Bight 

tiDSg*  black.) 
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downward  and  inward  movement  the  superior  oblique  is  best  able  to 
supplement  the  paralysed  rectus.  The  upper  end  of  the  vertical 
meridian  is  inclined  inwards  bj  the  oblique,  from  the  loss  of  the 
rotating  action  of  the  inferior  re(;tus.  Diplopia  exists  in  the  lower  half 
of  the  field,  especially  in  the  outer  portion ;  it  is  crossed,  the  images 
being  near  together  laterally,  but  the  false  image  is  below  the  other, 
and  recedes  with  the  downward  movement.  The  two  images  (if  the 
object  is  held  vertically)  diverge  from  the  horizontal  plane.  The 
difference  of  height  is  greatest  on  looking  inwards ;  that  of  obliquity 
on  looking  outwards.  Secondary  deviation  is  produced  by  the  opposite 
inferior  rectus.  The  head  is  inclined  downwards  and  towards  the 
affected  side.  In  an  attempt  to  look  down,  the  upper  lid  does  not 
descend,  but  remains  raised  in  correspondence  with  the  position  of 
the  eye  (see  Fig.  94,  and  **  Facial  Paralysis"). 

Superior  Oblique  (Fig.  93).— Defect  of  movement  chiefly  downwards 
and  inwards,  since  in  this  posi- 
tion the  muscle  exerts  most  de* 
pression,  but  it  is  often  scarcely 
recognisable.  Strabismus  exists 
only  below  the  horizontal  plane, 
and  is  convergent  by  the  un- 
opposed inferior  rectus^  causing 
deviation  inwards.  Secondary 
deviation  is  chiefly  by  the  oppo- 
site superior  oblique  and  inferior 
rectus,  &c.,  turning  the  eye  down 
and  in.     Diplopia  exists  in  the 

inner  lower  part  of  the  motor  ^'®-  93.— Diplopia  in  paralydi  of  right 
/•  u     ..  .       .       -I      .1^1      •  superior  ohlique.  (Riffht  iinaee  bUck.) 

field ;  it  18  simple ;  the  false  image  i      \    o  o  / 

is  the  lower,  and  the  images  diverge  towards  the  horizontal  plane. 
The  difference  in  height  is  greatest  in  adduction,  the  obliquity  of 
the  false  image  is  greatest  in  abduction.  The  lateral  distance  is 
greatest  in  the  middle  line,  and  lessens  when  the  object  is  moved 
either  inwards  or  outwards.  The  head  is  inclined  forwards  and 
towards  the  sound  side.  The  diplopia  is  chiefly  noticed  when  the 
patient  has  to  look  down,  as  in  descending  stairs,  which  appear 
double.  The  detection  of  this  palsy  is  difficult,  and  the  diplopia  is 
the  most  important  indication  ;  if  the  other  eye  cannot  be  moved 
downwards  the  detection  of  the  palsy  may  be  impossible. 

Inferior  Oblique. — Defect  of  movement  inwards  and  upwards,  the 
effect  being  the  converse  of  that  of  paralysis  of  the  superior  oblique. 
The  secondary  deviation  is  inwards  and  upwards  by  the  inferior 
oblique  and  superior  rectus,  &c.,  of  the  sound  eye.  Diplopia  exists 
in  the  upper  inner  part  of  the  field ;  it  is  simple,  the  false  imag^ 
above  the  other,  especially  in  adduction,  and  oMique  (the  images 
converging  tov^ards  the  horizontal  plane),  especially  in  abduction. 
The  head  is  inclined  backwards  and  towards  the  affected  side. 


ISO  CEANIAL   NEBVES. 

Of  iiolated  patiiei,  that  of  theeztenial  rectus  is  incomp&rablj  the  moit 
f  rcquont,  anil  tlie  order  or 
frequency  of  145  ca^eo 
was  found  b;  A.  Qra«fe 
to  be — eitenial  retlui 
105,  superior  oblique  52, 
inferior  rectus  10,  superior 
rectus  9,  interim)  rcetna 
4,iDfoiic>roblique2.  The 
frequency  of  isolated 
palsies  of  tbe  first  two 
muscles  is  due  to  their 
separate  innervation.  In 
the  estimate,  the  frequeucy 
of  loss  of  some  of  tbe 
associated  palsies  is  pro- 
bably not  included,  'i'bey 
were  not  then  adequately 
recogniHed. 

ArrECTioNS  or  Sfxciai. 
Nbbtzb. 

Sixth    Nerve,    Ahdttceni 
Ocuii.-— Only  one  muscle, 

the  external  rectus,  beioif 
sup|ilied  by  tbe  siilh 
nerve,  the  disease  of  tbe 
nerve  causes  oiily  paralysis 
of  this  muscle.  As  the 
figures  given  above  show, 
it  is  a  frequent  ocular 
patsy,  perhaps  because  tbe 
nerves  have  so  long  and 
y«.  «4.-P^.l  p.r^y.1.  ot  left   tlW   «*rv..   «P°«fd  »  course^ 

Def«ctive  movement  upw.ni.,  from  »ealin«>i  of  Thtrd  Nerve*— When 
the  jujioriot  reciui.  anil  dovrnnirtl*.  from  weak-  the  whole  of  the  third 
neMof  infcTlorre^tu..  ^^^.^^  -^  affscted,  all  the 

external  ihumcIcs  of  tlie  eye  are  paralysed,  with  tbe  exroption  of  the 
superior  oblique  and  eitiTnal  retlus;  tlie  levator  pulpebrw. sphincter 
iriiiis,  and  ciliiiry  niUBcle  aie  also  uffeclcd,  Tbe  upper  eyelid  droops 
and  cannot  be  raised;  tbe  eye  can  be  moved  only  outwards,  and  a 
little  downwards  and  iniviirdii  by  the  BU[>ei'ior  oblique.  The  pupil  ia 
of  mediumsize, and  does  nutuuntroot ;  power  uf  accommodatiuu  is  lost. 

•  Tiie  third  nerve  is  cmninoiily  tmnvd  in  flcru  Bny  tlie  "  ocnlo-mnlOTiuS,"ansnie 
tvliic'i  liiS  llii!  K^ava  ]iMCticiil  i ti con ii'ui  1:11 1'S  of.  [ireveatiii^  the  UM  of  til*  t«nD 
"  Dculu- motor"  In  it>  eiscC  kiid  much-iicul' d  gciicrsl  ■■BiiiAcaDi'S. 
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la  an  attempt  to  raise  the  ejelid  the  frontal  muscle  contracts  stronglj 
(see  next  P'lge).  After  a  time  the  deviation  outwards  of  the  eje 
increases,  in  consequence  of  con- 
tracture in  the  external  rectus,  and 
the  pupil  becomes  larger  than  it  was 
at  first  by  a  similar  contracture  in 
the  radiating  fibres. 

Paralysis  of  the  third  nerve  is 
often  piirtial ;  the  various  muscles 
supplied  by  it  are  affected  in  differ- 
ent degrees,  and  some  may  escape 
altogether.  The  muscles  to  the  eye- 
ball may  be  involved,  and  the  levator 
may  escape,  but  the  paralysis  of  the 
former  is  tiien  seldom  complete.  The 
levator  and  suj^erior  rectus  may 
suffer  apart  or  together;  in  bilateral 
nuclear  disease  they  are  generally 
paralysed  together.  The  external 
muscles  may  suffer,  and  those  within 
the  globe  may  be  uuaffected  ;  the 
converse  relation  is  only  seen  in 
central  cases. 

Both  third  nerves  may  be  affected, 
but  it  is  rare  for  both  to  be  paralysed 
completely,  as  in  the  case  shown  in 
Fig.  95.  There  is  then  complete 
double  ptosis,  and  if  the  lids  are 
raised  the  eveballs  are  seen  to  be 
turned  outwards,  and  to  be  almost 
immovable.  In  most  cases  of  bi- 
lateral disease  of  these  nerves  the 
paralysis  is  partial.  In  some  cases 
the  distribution  of  the  palsy  is  deter- 
mined by  functional  association ; 
thus  each  internal  rectus  may  be 
affected  and  no  other  muscles :  such 

<5ase8  are  central  and  nuclear  in  nature,  involving  this  nerve  merely 
because  its  functions  are  so  extensive;  they  will  be  separately  con- 
sidered. 

PtoBis.—The  drooping  of  the  eyelid  may  be  complete,  so  that  it 
cannot  be  raised,  or  incomplete,  being  raised  to  a  certain  point  but  not 
higher.  There  is  usually  a  conspicuous  over-action  in  the  corre- 
sponding half  of  the  frontalis,  so  that  the  eyebrow  is  always  higher 
than  it  should  be.  The  frontalis  normally  acts  with  the  levator  when 
the  eyes  are  directed  much  above  the  horizon t<il  plane.     This  is  an 


Fig.  95. — Paralysis  of  both  third  nerx'es 
in  a  child  two  jears  old.  Complete 
douUle  ptosis,  and  divergence  of  both 
eyes  by  the  external  recti  when  the 
eyelids  are  raised.  The  child  was  of 
a  tubercular  family,  and  presented 
also  double  o\)iu:  neuritis  and  weak- 
ness of  the  limbs  of  both  sides.  No 
other  cranial  n*»rvei  were  affected. 
The  proliHble  cause  of  the  syinptorai 
was  a  tubercular  tun  our  in  the 
interpeduncular  space.  Under  tonio 
treatment  all  the  symptoms  passed 
away,  and  a  year  later  the  child 
appeired  quite  welL 
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inetaDce  of  aecondiirj  over  acrion  in  an  asaociuUd  niuscle,  analogous 

to  tlie secondary  deviation  in  an  ocuUr  mii.sclB  (p.  171).  Tbefrontalia 
resjionds  to  the  tticreased  innervation,  which  has  no  iofluencfi  on  the 
paralysed  levator.  It  a|ipeiira  as  if  the  pntient  were  trying  to  raise  the 
lid  by  the  frontal  muscle,  hut  this  appi'arance  is,  at  least  chiefly, 
fallacious,  and  the  re;il  ezplunation  is  tijat  just  ^ivcu.  But  id  soma 
peraoDS  the  frontalis  cin  produce  a  slight  eluvntioti  of  the  Ud  ;  hence 
to  ascertaia  whether  a  alight  voluntary  elevation  of  the  lid  is  due  to 
the  Icvutor  or  frontiilia,  it  ia  necessary  to  fis 
thi;  eyebruw  by  presMUg  it  ogainat  the  bone 

Fourth  Nerve.-— 'Ehe  Bym|itom  of  paralysia 
of  the  fourth  mrve  is  paralysis  of  the  au- 
periiir  oblique,  which  haa  hcen  already  de- 
scribed. It  is  seldom  met  with  alone,  except 
in  cases  of  nuclear  disease.* 

Si/mpalhetic. — Disease   of    the    syinpalhrtic 
'   causes  paralysis  of  the  railiating  fibres  of  the 
iris,  with  conHequent  loss  of  the  dilatation  of 
the  pupil.     Therearealso  slight  pruDiinence of 
Kio.  98. — Pftriilj«i»  of  tlio   the  eve  and  sliirht  ptosis,  supposed  to  be  dn« 

left  tliinl  u^rvei  i^toiiB:    ^         /  c  ..t       ■         i       ,  a,  e  »r-ii 

ovwKtJon of  irouuii*.      **  atony  of  the  involuuLury  hires  or  Muller 
in  the  fascia  of  the  orbit. 

IiTTERKAi.  OCUI.AB  Palbt. — Ciltnry  ifvsele:  Cydoplegia ;  Lou  of 
Aeeommodalion. — The  evidence  of  this  in  normal  and  hypermetropic 
eyes  is  that  near  vision  fails  and  diiitunt  vision  remains  good,  while 
near  vision  can  be  restored  by  a  convex  glass.  Usually,  though  not 
invariably,  the  contraction  of  the  iris  which  normally  occurs  on  ao. 
commodation  is  absent  also.  In  myopia  and  presbyopia  the  absencA 
of  the  ptower  of  accommodation  tnukes  little  difference  to  eii;ht,  and 
the  diagnosis  of  the  condition  ia  ditGcult.  Accommodation  depends 
on  the  third  nerve,  and  is  lost  in  complete,  and  often  in  partial,  dam- 
age to  the  trunb  of  the  nerve,  and  in  disease  of  the  anterior  fibres  by 
which  it  arisen,  or  of  the  anterior  part  of  its  nucleus.  The  path  from 
the  lenticular  nerve  is  through  the  ganglion  and  cibary  nerves.  Loss 
of  iitfommodution  in  one  eye  only,  witliout  the  affection  of  other 
brtnches  of  the  third  ncrve.is  possibly  due  todisease  of  thia  ganglion 
or  of  the  nervous  ganglia  within  the  eye,  but  we  have  no  evidence  at 
present  of  the  effect  of  diseaao  of  thuse  structurea.t  Bilateral  cydo- 
plegia.  Occurring  alone,  usually  depends  on  disease  of  the  centrta  ia 
the  nuclei  ft  the  third  norves.  It  occurs  in  diptiitheritic  paialyaia. 
of  which  it  is  one  of  the  earliest  and  must  couatant  aymptoiiia.  It 
occurs  also  as  an  associati'd  symptom  indcgeneiative  disease  of  the 
8|>iu.i,l  cord,  especially  in  taljes.  Its  i-elatiou  to  such  <lii<eaau  isaimilar 
to  that  of  the  loss  of  the  retlex  action,  immediately  to  bo  describiid. 
•  Si'O  ItGinuk,  •  Neur.  Cent,,'  18SS.  p.  S. 
t  Kte  U.)«h, '  KcHT.  Cuiit.,'  18S!),  p.  6U2. 
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Jri«:  Iridoplegia, — The  pupil  maybe  unduly  large  (mydnasiB),  from 
palsy  of  tbe  8pbincter  (third  nerve)  or  spasm  of  the  radiating  fibres 
(aympatbetic),  or  it  may  be  unduly  small  (myosis)  from  tbe  opposite 
conditions.     Tbe  iris  has  three  actions,  two  reflex  and  one  aRsociated : 

(1)  Reflex  contra  tion  of  tbe  sphincter  on  exposure  of  the  eye  to  light. 

(2)  Reflex  dilatation  by  the  radiating  fibres  on  stimulation  of  some 
cutaneous  nerve.  (3)  Contraction  on  accommodation,  usually,  but 
not  necessarily,  associated  with  convergence. 

(1)  Lost  of  the  Associated  Action  :  Accommodation  Iridoplegia, — Tbe 
pupil  does  not  lessen  in  size  when  an  efi'ort  to  accommodate  is  made. 
To  examine  this  action  it  is  only  necessary  to  make  tbe  patient  look 
first  at  a  distant  and  then  at  a  near  object ;  the  two  should  be  in  the 
same  line  of  vision,  so  as  to  avoid  any  change  in  the  amount  of 
light  that  enters  tbe  eye.  There  is  usually  paralysis  of  accommoda- 
tion, but  tbe  ciliary  muscle  may  be  competent,  and  yet  tbe  asso- 
ciated action  of  tbe  iris  may  be  lost,  and  vice  versd.  This  loss  is  less 
common  than  is  that  of  refiex  action  ;  it  is  due  to  tbe  same  causes  as 
cycle  plegia. 

(2)  Loss  of  the  Light  Reflex:  Beflex  Iridoplegia. — In  examining  tbe 
action  of  tbe  iris  to  light,  cafe  must  be  taken  to  test  each  eye  separately, 
keeping  tbe  other  eye  covered.  Light  entering  one  eye  acts  on  both 
pupils,  and  tbe  contraction  of  each  is  the  result  of  tbe  total  amount 
of  light  that  enters  both  eyes.  If  one  eye  be  covered  and  tbe  action 
of  tbe  other  pupil  noted,  it  will  be  found  to  contract  still  more  when 
tbe  first  eye  is  uncovered.  A  good  light  is  impoi*tant ;  a  slight  action, 
distinct  on  a  bright  day,  is  often  imperceptible  in  a  dull  light.  If 
artificial  light  is  used,  it  is  best  to  make  tbe  patient  look  at  an  object 
in  a  distant  dark  part  of  the  room,  and  then  bring  a  light  suddenly 
in  front  of  tbe  eye.  If  the  patient  looks  at  a  near  light,  he  will  ac- 
commodate for  it,  and  tbe  pupil  may  then  contract  when  there  is  no 
action  to  light.  Hence,  if  the  light  is  looked  at,  it  must  be  at  least 
four  feet  from  tbe  patient,  and  should  be  bright.  To  avoid  the  accom- 
modation it  is  desirable,  if  a  light  is  brou<:i^ht  in  front  of  the  eye,  that 
tbe  other  eye  should  be  shielded  from  tbe  light  but  not  closed,  so  that, 
by  continuing  to  fix  a  distant  object,  accommodation  may  be  kept 
relaxed.  Reflection  of  light  into  the  eye  by  an  ophthalmoscopic  mirror 
is  not  a  good  test,  because  tbe  light  falls  only  on  a  very  small  area, 
and  may  miss  tbe  macula,  tbe  most  sensitive  part.  Reflex  iridoplegia 
is  usually  double ;  when  one-sided,  as  in  a  case  recorded  by  Eales,* 
its  cause  is  usually  exceptional.  But  I  have  observed  the  loss  to  be 
unilateral  in  tabes,  although  this  is  very  rare. 

The  path  through  which  this  reflex  action  is  produced  is  the  optic 
nerve,  both  optic  tracts,  probably  the  corpora  quadrigemina,  tbe 
anterior  part  of  the  nucleus  of  tbe  third  nerve  behind  tbe  centre  for 
accommodation,  probably  tbe  second  fasciculus  of  origin  of  tbe  third 
nerve,  its  trunk,  the  ciliary  ganglion,  and  tbe  ciliary  nerves. 

•  *  Opbth.  Rev./  ii.  p.  225. 
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(8)  Loss  of  the  Skin  Reflex:  Cutaneous  Iridoplegia. — The  dilatation 
on  cutaneous  stimulation  occurs  in  most  persons  under  noimal  cir- 
cumstances. The  skin  of  the  neck  is  a  convenient  place  for  the  stimu- 
lation. The  faradic  current  applied  with  a  wire  brush,  so  as  to  pro- 
duce a  sharp  painful  sensation,  has  been  usually  employed,  but  in 
most  persons  the  prick  of  a  necdlo  or  pin,  of  a  quill  point,  and  even 
a  pinch,  is  sufficient.*  The  motor  path  for  this  action  lies  in  the 
cervical  sympathetic,  and  the  fibres  conTie<;tin^  this  with  the  cord  at 
the  lowest  part  of  the  cervical  region.  The  centre  on  which  it  depends 
is  said  to  be  beneath  the  corpora  quadrigemina,  to  the  outer  side  of 
that  for  the  light  refltx.  If  so,  both  motor  and  sensory  paths  must 
traverse  the  cervical  region  of  the  spinal  cord. 

Each  reaction  is  lost  when  disease  interrupts  its  path  or  damages 
the  centre  on  which  it  depends.  Thus  the  light  reflex  is  impaired  or 
lost  in  disease  of  either  the  optic  nerve  (including  the  retina)  or  in 
disease  of  the  trunk  of  the  third  ntrve.  Disease  of  one  optic  tract 
does  not  lessen  the  action,  unless  the  light  falls  only  on  the  blind 
half  of  the  retina  (see  p.  163),  no  doubt  because  the  fibres  from  the 
most  sensitive  (central)  region  of  each  retina  pass  by  both  optic 
tracts,  and  so  disease  of  one  does  not  abolish  the  reflex.  So,  too,  the 
skin  reflex  is  lost  in  disease  of  the  cervical  sympathetic,  and  in  some 
affections  of  the  cervical  spinal  cord,  especially  in  those  that  impair 
sensibility.  In  any  case  we  infer  the  seat  of  the  disease  from  the 
other  symptoms  that  are  associated  with  the  loss. 

When  the  loss  of  reflex  action  occurs  without  such  accompanying 
symptoms,  and  is  thus  isolated,  so  far  as  immediate  associations  are 
concerned,  it  is  generally  due  to  disease  of  the  centres,  degenerative  in 
character.f  It  occurs  in  association  with  disease  of  the  spinal  cord, 
chiefly  with  locomotor  ataxy,  in  which  it  is  a  common  and  early 
symptom.  The  loss  is  frequent  also  in  general  paralysis  of  the 
insane,  and  is  occasionally  met  with  in  other  degenerative  diseases  of 
less  definite  type.  It  may  occur  also  without  other  nerve  symptoms. 
In  most  of  the  cases  I  have  seen,  in  which  it  existed  alone,  the  patients 
have  had  constitutional  syphilis  many  years  before,  and  the  same 
statement  is  true  of  at  least  one  disease  (locomotor  ataxy)  with  which 
the  symptom  is  often  associated. 

*  In  some  persons  in  whom  the  reflex  nction  it  readily  produced,  it  occurs  on 
slighter  cutaneous  impressions.  It  may  occur,  for  instance,  when  the  palm  of  the 
hand  is  tickled,  as  schoolboys  know  who  pretend  to  dilate  the  pupil  by  an  act  of  the 
will. 

t  This  has  not  yet  been  demonstrated,  but  hardly  admits  of  doubt  because  the 
loss  of  reflex  action  occurs  under  the  Fumc  conditions  as  another  afTection  to  be 
presently  described,  progressive  paralysis  of  the  external  muscles,  the  central  and 
degenerative  nature  of  which  has  been  proved. 

The  frequency  of  loss  of  the  light  reflex  without  loss  of  the  associated  action  of 
the  iris  was  tirst  pointed  out  by  Argyll- Uobertsun.  The  fact  that  loss  of  reflex 
dilntutiun  is  usually  as>ociuted  with  that  of  reflex  contraction  was  disco\'ervd  by 
Erb. 
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The  two  palsies  are  often,  but  not  always,  conjoined.  There  may 
be  loss  of  reflt^x  action  to  light,  when  the  pupil  still  dilates  on  stimula- 
tion of  the  skin.  The  pupils  are  often  small,  reduced  to  two,  one  and 
a  half,  or  one  millimetre  in  diameter.  The  as:)Ociation  of  these  small 
pupils  with  spinal  disease  was  noticed  before  the  more  8i<^nificant  loss 
of  the  light  reflex  was  discovered,  and  the  condition  was  called  *' spinal 
myosis."  But  the  pupils  are  not  always  small;  they  may  be  three, 
four,  or  fire  millimetres  in  diameter,  although  there  is  no  trace  of  re- 
action to  light.  I  think  that  it  will  generally  be  found  that  when  the 
pu[>ils  ai*e  not  small  the  skin  reflex  persists,  and  when  they  are  small 
it  is  lost.  The  small  pupils  may  be  the  result  of  the  loss  of  tone  in 
the  radiating  fibres  accompanying  the  loss  of  the  skin-reflex,  and  pre- 
served when  the  pupils  are  large.  In  cases  of  disease  of  the  third 
nerve  the  ciliary  muscle  is  paralysed  as  well  as  the  iris.  When  the 
reflex  loss  is  due  to  central  degeneration  the  ciliary  muscle  is  usually 
unaffected,  and  the  pupils  contract  during  accommodation.  In  some 
cases,  however,  there  is  also  cycloplegia.  All  the  internal  muscles  of 
the  eyeball  are  then  paralysed,  a  condition  which  we  shall  again 
consider. 

Compound  Ocular  Palsies. — Loss  of  Convergence  and  of  Aecommo- 
dation. — The  power  of  accommodation  may  be  lost  although  the  eyes 
can  still  be  converged,  but  in  many  cases  the  two  actions,  habitually 
associated,  are  lost  together.  The  internal  recti  may  contract  in  a 
normal  manner  in  lateral  movements  of  the  eves,  but  cannot  be  made 
to  conti*act  together.  Doubtless  there  is  a  separate  centre  for  the  con- 
verging action,  as  we  shall  presently  see  there  is  for  the  action  of  one 
with  the  opposite  external  rectus  in  lateral  movements.  The  former 
must  be  closely  connected  with  the  accommodation  centre,  since  we 
only  converge  when  we  accommodate.  A  remarkable  example  of  this 
loss  in  a  child  has  been  published  by  Eales.*  There  wus  absolute 
loss  of  convergence,  of  accommodation,  and  of  the  associated  action 
of  the  iris,  while  all  other  movements  of  the  eyes,  and  the  reflex 
action  of  the  pupil,  were  perfect.  The  loss  developed  gradually 
without  recognisable  cause,  and,  after  lasting  for  about  a  year,  passed 
away. 

Paralysis  of  the  upward  movement  of  the  eyes  has  often  been  observed 
in  cases  of  central  disease,  associated  with  paralysis  of  the  levators.  It 
may  result  from  disease  of  the  posterior  part  of  the  third  nerve  nuclei 
(Kahler  and  Pick).  When  due  to  such  a  fociil  lesion  it  is  usually 
unilateral.  It  is  possible  that  there  is  also  a  hii^her  centre,  disease  of 
which  may  paralyse  the  upward  movement  without  the  lid,  since  this 
isolated  symptom  may  be  met  with.  I  have  recorded  one  such  case  in 
which  the  symptom  was  well  marked. t 

*  *  Trans.  Ophth.  Soc.,'  iv,  1884,  p.  300,  and  oral  coromanicatioiL. 
t  'Trans.  Opbth.  Soc.,'  i,  81,  p.  117.     The  patient  has  died  since  the  accoont 
of  her  case  was  publlsheil.     A  very  smull  tumour  was  found  in  the  middle  line 
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Paralysis  of  both  upward  and  downward  movements  of  the  ejes, 
without  impairment  of  the  lateral  movemeuts,  has  also  been  observed, 
and  is  probably  also  due  to  a  lesion  in  the  same  position.  The  para- 
lysis Las  been  bilateral  and  accompanied  with  ptosis.  But  it  has  also 
been  caused  by  disease  of  the  cerebral  hemisphere,  situated  in  the 
corpus  striatum  and  optic  thalamus.* 

Paralysis  of  Lateral  Movement:  Conjugate  Deviation  of  the  Eyes, — Tlie 
conjugate  deviation  of  the  eyes,  towards  the  side  of  a  lesion  in  the 
cerebral  hemisphere,  the  result  of  a  loss  of  the  power  of  moving  them 
to  the  other  side,  has  been  already  described  (p.  78).  The  deviation 
is  occasionally  due  to  spasm,  and  is  then  from  the  side  of  the  cerebral 
lesion.  We  infer  to  which  of  these  two  mechanisms  it  is  due,  by  the 
ass(>ciated  symptoms  in  the  limbs,  which  are  paralysed  and  flaccid 
when  the  eyes  deviate  from  them,  rigid  with  spasm  when  the  devia- 
tion is  towards  them,  and  from  the  side  of  the  lesion.  These  are  merely 
an  extension  to  the  ejes  of  the  efEects  of  the  dbease  manifest  in  the 
limbs.  Their  occurrence  and  degree  seem  to  be  related  to  the  seat  of 
the  cerebral  lesion.  But  in  disease  of  the. pons  the  condition  is 
reversed.  A  paralysing  lesion  on  one  side  causes  a  loss  of  the  move* 
ment  of  both  Qjes  towards  that  side.f  The  seat  of  the  disease  that 
has  this  effect  is  the  tegmental  i*egiou  of  the  pons,  at  or  above  the 
nucleus  of  the  sixth,^  and  the  facts  show  that  the  path  for  this  com- 
bined movement  descends  in  the  same  side  of  the  pons  as  that  to- 
wards which  the  ejes  are  moved,  and  that  the  movement  is  effected 
through  the  nucleus  of  the  sicth.  The  sixth  nucleus  must  therefore 
act  on  the  the  opposite  third  nucleus  and  internal  rectus,  and  the  path 
by  which  the  influence  is  exerted  is  almost  certainly  the  posterior 
horizontal  fibres.  It  has  even  been  thought  that  through  these  fibres, 
those  of  the  third  nerve  for  the  internal  rectus  actually  arise  from 

behind  the  posterior  quadrigeininal  bodies,  damaging  these  sliglitly,  the  velum,  and 
the  adjacent  part  of  the  inferior  vormiform  process  of  the  cerebellum. 

It  must  be  remembered  that  disease  of  the  nerves  or  their  roots  may  chance  to 
aifect  only  the  fibres  for  the  su})erior  recti.  This  was  apparently  the  caie  in  a 
patient  with  an  interjKjdnnculur  syphiloma  (Thomscn,  *  Berlin.  Ge<«ellsch.  f.  P»ych./ 
June  7th,  1886).  One  superior  rectus  was  more  affected  than  the  other,  a  character 
that  is  probably  of  diagnostic  importance. 

•  Wernicke.  *  Htrlin.  kl.  Wochenschr./  1876.  p.  391,  and  1S7S,  p.  164.  A  similar 
loss,  ansociated  with  hemianopia,  was  present  in  a  case  recorded  by  Lang  and  Fiti* 
gerald,  'Trans.  Ophlh.  Soc.,'  vol.  ii.  p.  230. 

t  Much  attention  has  been  lately  given  to  this  palsy.  The  most  Important 
writinf;:s  on  the  subject  are  those  of  Broadbent,  *  Med.  Times  and  Gaz.,*  1872,  vol.  i; 
Duval  and  Laborde,  *  Jouru.  de  TAnat.  et  Phys./  1879;  Bernhardt,  'Gehirn* 
geschvNulste  ;*  VVernicke,  '  Ciehirnkrankheitcn/  Bd.  i ;  Mierzejewski  and  Rosenbach, 
•Neurolog.  Centralbl.,'  1885.  p.  363;  and  IJleuler,  *  Dent.  Arch.  f.  kl.  Med./  1886, 
Bdc.  xxxvii  and  xxxviii,  in  whose  paper  aistracts  of  most  writings  on  the  subject 
will  be  found,  and  an  important  case  by  Hughes  Bennet  ('Brain,'  1889),  in  which 
there  was  permanent  conjugate  deviation  of  head  and  <'yes,  the  result  of  a  patch 
of  soft<  uing  limited  to  the  sixth  nucleus.     Power  of  convergence  wai  retained. 

X  Very  seldom  below,  and  then  reaching  up  to  the  nucleus.  See  note  on  hmsX 
pa^e. 
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the  sixth  nuctetis ;  ibis  assumption  is  opposed  by  many  facts,  and  it 
seetus  that  the  borizontal  fibres  merely  conuect  the  two  nuclei.* 
Other  signs  of  disease  of  the  pons  are  often  present,  paralysis  either 
of  the  facial  or  of  the  fifth  nerve.  Nystagmus  is  often  associated 
(see  p.  207).t 

Since  the  movement  is  excited  from  the  opposite  cerebral  hemi- 
sphere,  the  path  must  cross  the  middle  line  above  the  middle  of  the 
pons,  and  it  probably  does  so  at  the  corpora  quadrigemina.  If  so  the 
arrangement  must  be  that  shown  in  Fig.  97.  We  do  not  know,  how- 
ever, whether  the  pons  contains  merely  the  path  to  the  sixth  nucleus,  or 
whether  there  is  a  special  centre  for  the  movement  distinct  from  this 
nucleus.  The  latter  is  probable  on  account  of  the  relation  of  the 
movement  to  sensory  impressions,  especially  to  those  of  the  auditory 
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Fia.  97. — Diagram  of  the  mecbanitm  for  the  associated  lateral  move- 
ment. 

Fio.  98. — DiHgram  of  probable  relation  of  the  superior  olivary  body  to 
tbe  associated  lateral  movement.  The  asterisk  in  each  figure  indicates 
the  downward  path. 

nerve,  combined  with  the  fact  that  a  movement  of  the  head  is  often 
associated  with  that  of  the  eyes,  so  that  a  connection  of  the  auditory 
nerve  with  the  sixth  nucleus  would  scarcely  suffice.  Tlie  connections 
of  the  superior  olivary  body,  according  to  Bechterew,  are  precisely 


*  The  evidence  ii  that  the  internal  rectus  is  not  always  totally  paralysed ;  it  has 
been  known  to  act  in  convergence  although  not  in  the  lateral  movement,  and  mIso 
inwards,  in  a  normal  munner,  if  the  other  eye  was  covered,  altbotigb  there  whs  no 
movement  when  the  eye  with  the  paralysed  external  rectus  was  uncovered.  Moreover, 
when  the  sixth  nucleus  has  been  totally  destroyed,  no  degenerated  fibres  could  be 
found  in  the  opp  'site  third  nerve. 

f  Ex{)erinient8  suggest  that  deviation  towards  the  side  of  a  lesion  of  the  pona 
means  irritation  and  imperfect  destruction.  The  opposite  deviaiiou  follows  sub- 
sidence of  the  iniiatlon,  each  being  attended  by  nystagmus  (Laborde,  'Gai.  mcd. 
dr  P.iris,'  187*^) 
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those  tba.t  aucb  a  centre  would  have.  By  some  Gbrcs  o£  the  fill't, 
which  degenerate  dowawards,  this  Ixid;  is  coniieut^d  with  the  corpura 
quiidrigeiiiina,  and  fibres  pass  between  it  and  the  sixtb  nucleus,  the 
audilorv  nuclei,  tbe  cerebellum,  and  the  latiTal  column  of  the  spinal 
coid;  tbe  last  mny  subserve  the  muvemeut  of  tbe  head.*  If  this  h^- 
poUiesis  18  cnrrc'ft,  tbe  mecbiiniam  must  be  such  as  is  shown,  in  side 
view,  in  tbe  diai^ram  Fig. 98.  The  ftrrow-beaiis  indicate  tbe  direction 
of  conduction;  and  tbe  tbicLer  Hues  indicate  tbe  path  b;  which  the 
movement  is  exited  by  the  will. 

According  as  ihe  disense  dopa  or  does  not  involve  the  micleusoE  the 
sinb  nerve,  the  sjmpto'ni  present  some  v^irialion.  If  the  disease  ia 
above  tbu  nuck'us,  ibere  is  a  loss  of  the  power  of  moving  both  eye» 
beyond  the  middle  line  towards  tbe  side  of  the  lesion.  If  they  are 
moved  towards  the  i^tber  side,  they  can  be  moved  back  as  far  as  the 
middle  line,  but  no  fm-tber.  In  uioat  cases  the  other  eye  cannot  be 
moved  inwards  in  convergence  or  alone,  but  in  a  few  iustancea  these 
movements  buve  been  preserved,  although  the  inward  movement 
asRociaied  with  Ibe  outward  movement  of  the  other  eye  has  been  lost. 
We  do  not  know  tbe  cause  of  this  difference.  If,  however,  tbe  disease 
involves  the  nucleus  of  tbe  siith  nerve,  there  ia  lotnl  palsy  of  tbe  ex- 
ternal rectus,  80  that  tlie  eye  deviates  inwards  and  cannot  be  moved 
outwards,  even  up  to  the  middle  line.  Tbe  condition  of  the  other  eye 
is  the  same  as  in  tbe  first  case. 

In  this  condition  tbe  facial  nerve 
is  usually  paralysed  as  well  as  the 
sixth,  its  fibres  being  damaged  aa 
they  course  round  and  through  the 
siitb  nucleus.  An  instance  of  thia 
pnlsy  is  rcprcsintfd  by  Fig.  99.  The 
onset  was  sudden,  and  alight  hemi- 
ph'gia  was  present  at  firat.  The  left 
sixth  and  facial  nerves  were  com- 
pletely paralysed ;  the  left  eye  de- 
viated iiiwaids,  and  do  outward 
movement  was  possible ;  the  right 
eye  could  not  be  moved  inwards; 
the  facial  muscles  presented  the  re- 
action o[  degeneration.     If  a  lesion 

„       „„     „       ,  ,    .      .    ,  in  the  pons  damages  tbe  fibres  of 

Fio.  90.  — Complete  pnralvin   of  tli«  .,         .     ,  . 

left  siitli  Biid  filial  I. erve«(*Lth  in-  "'^   Bixlh    ncrve    away   from    their 

al)ili(yt<nnove  tlioni;litfveti>Hiirili  nucleus,  the  piiralyais  of  the  external 

togropli.)  there  is  no  deficiency  of  movement 

■  III  one  reroKled  cme  the  li-sion  n'B>  below  the  levrl  of  the  liith  nuclcni,  tb* 
Iniver  enil  of  tliii  nuuleua  bciii)-  near  the  liigheat  purt  of  tlie  teiion.  It  u  probabl* 
thftt  the  auporior  oliviiry  b<Kly  wh*  iuvolved  (Sen>tor,  '  Berl.  Paych.  OewllachV 
Jal)-9tli.  1SS3). 
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of  the  opposite  internal  rectus.  The  lesion  that  causes  these  sym- 
ptoms maj  be  either  a  chronic  process,  such  as  a  small  tumour,  or  an 
acute  lesion,  haemorrhage,  or,  more  frequently,  softening.  Other 
symptoms  of  disease  on  one  side  of  the  pons  are  often  present, 
especially  in  the  region  of  the  fifth  nerve  on  the  side  of  the  lesion, 
sometimes  in  the  limbs  on  the  opposite  side. 

Total  Ophthalmoplegia. — Paralysis  of  all  the  muscles  of  both  eyes, 
internal  and  external,  is  a  very  rare  consequence  of  disease  at  the 
neighbourhood  of  the  orbital  fissure  and  optic  foramen  on  each  side^ 
either  in  tbe  orbit  or  within  the  skull,  such  as  thrombosis  in  each 
cavernous  sinus.*  But  it  is  met  with  chiefly  in  cases  of  nuclear 
disease,  and  will  be  described  in  the  account  of  this  variety. 

Causes  and  Causal  Varieties. — Paralysis  of  the  ocular  muscles 
may  be  due  to  disease  of  the  nerves  in  the  orbit  or  at  the  base  of  the 
brain,  to  lesions  of  the  fibres  of  origin  between  tbe  surface  of  the  brain 
and  the  nerve-nuclei,  and  to  disease  of  the  nuclei  themselves.  A 
defect  in  certain  ocular  movements  may  also  be  produced  by  disease 
of  the  cortex  of  tbe  brain  and  of  the  patb  from  tbe  cortex  to  tbe  nuclei, 
but  the  loss  tbat  is  usually  so  produced  is  that  of  the  conjugate  lateral 
movement  of  both  eyes,  already  described  in  the  account  of  hemi- 
plegia, with  slight  ptosis  on  the  side  opposite  to  the  lesion.  It  is 
possible,  however,  that  a  defect  of  associated  movements  (e.  g.  of  the 
upward  or  downward  movement)  is  also  sometimes  due  to  disease  of 
the  hemisphere,  but  our  knowledge  of  this  cause  is  imperfect.  Of 
the  remaining  lesions  those  of  tbe  nuclei  (constituting  the  important 
group  of  nuclear  palsies)  will  be  separately  dt^scribed. 

Injury  is  a  common  cause,  and  may  damage  the  nerves  in  any  part 
of  their  course,  especially  at  tbe  orbital  fissure  or  in  the  orbit,  but 
sometimes  at  their  origin.  Some  of  the  roots  of  one  third  nerve  have 
been  found  torn.f  One  eye  is  usually  alone  affected.  The  injury  is 
usually  a  blow  on  the  side  of  tbe  bead,  which  causes  an  extravasation 
and  immediate  paralysis,  or  excites  an  inflammation  and  palsy  after  a 
few  days.  All  or  only  some  of  tbe  nerves  may  suffer.  Recovery  is 
slow  and  often  imperfect.  Sometimes,  indeed,  there  is  a  late  exten- 
sion, perhaps  by  processes  outside  tbe  nerves,  or  cicatricial  contraction 
of  adjacent  tissue.  Thus  a  blow  on  the  right  temple  was  followed  at 
once  by  palsy  of  all  parts  of  this  third  nerve.  Slow  improvement  was 
followed  by  a  relapse,  with  palsy  of  tbe  external  rectus. 

Neuritis  in  the  orbit  or  at  tbe  base  of  tbe  brain,  involving  the  trunks 
or  branches,  is  not  rare.  It  may  be  syphilitic  in  either  situation.  In 
tbe  orbit  it  is  sometiir.es  primary  and  "  rheumatic,"  but  it  is  occa- 
sionally secondary  to  adjacent  cellulitis.  Within  the  skull  it  is  gene- 
rally secondary  to  meningitis.  Tbe  nerves  in  tbe  orbit  are  damaged 
by  slow  pressure  only  in  rare  cases  of  orbital  growths,  but  within  the 

•  Coopland,  'Tram  Oph.  SocV  vol.  v. 

t  Hutchinson,  Astlcv  Cooper  Prize,  May  Ut,  1^65. 
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skull  ihej  often  suffer  compression  by  growths  or  aneurisms.  All 
the  nerves  to  one  eye  may  be  compressed  in  the  wall  of  ibe  cavernous 
sinus  by  thrombosis  in  it,  by  an  aneurism  of  the  internal  carotid,  or 
by  an  adjacent  growth,*  and  both  third  nerves  maybe  damaged  by  a 
growth  between  the  cerebral  peduncles,  or  by  an  aneurism  of  the  pos- 
terior cerebral  ai-tery.  Tumours  of  the  nerves  themselves  are  rare; 
neuromata  are  almost  unknown,  but  noduhir  syphilitic  growths  some- 
times occur,  and  may  be  symmetrical — situated,  for  instance,  on  the 
two  sixth  nerves  near  their  origin  (Barlow).  The  root-fibres  suffer, 
in  their  deep  course,  from  various  lesions  of  the  brain, — hemorrhage, 
softening,  tumours,  and  islets  of  disseminated  sclerosis.  Such  lesions, 
involving  the  sixth  or  third  nerve-fibres,  often  also  implicate  the  motor 
tract,  and  there  results  hemiplegia  associated  with  palsy  of  one  of 
these  nerves.  In  consequence  of  the  decussation  of  the  motor  tract 
below  the  origin  of  the  nerve,  the  two  symptoms  are  always  on  the 
opposite  sides,  ''alternate  hemiplegia;"  if  on  the  same  side  there 
must  be  two  lesions.  Very  rarely  a  small  focus  of  softening  in  the 
crus  may  damage  only  some  of  the  roots  of  the  third  nerve.f  Paralysis 
of  all  the  ocular  muscles  has  been  caused  by  the  fumes  of  charcoal,  by 
lead,  and  that  of  the  third  nerve  has  leen  met  with  in  Graves* 
disease. t  Other  toxaemic  states,  as  that  from  alcohol,  may  have  a 
similar  effect.  In  some,  the  mechanism  is  a  peripheral  neuritis,  but 
an  action  on  the  centre  is  more  frequent. 

DipTdheritic  Paralysis. — A  rare  cause  of  palsy  of  the  external 
muscles  is  diphtheria.  The  external  rectus  has  been  occasionally 
affected,  and  both  internal  recti  have  been  weakened  in  association 
with  the  loss  of  accommodation  so  common  in  this  disease.  In  one 
case  all  the  muscles  supplied  by  one  third  nerve  were  affected 
(Yadelot),  and  in  two  others  there  was  paralysis  of  all  the  external 
muscles  of  both  eyes.§ 

Tahetic  Paralysia.— In  locomotor  ataxy  it  is  very  common  for  some 
of  the  ocular  muscles  to  be  weakened.  The  loss  of  power  is  often 
transient,  and  then  may  recur ;  sometimes  it  is  permanent.  Each  form 
may  occur  at  any  stage  of  the  disease,  and  is  sometimes  an  early 
symptom,  even  preceding  those  in  the  limbs.  The  external  rectus,  of 
the  levator  and  superior  rectus,  are  the  muscles  most  frequently 
affected ;  occasionally  all  the  muscles  supplied  by  the  third  nerve 
suffer.  Loss  of  the  light-reflex  is  extremely  common,  and  other  in- 
ternal palsies  are  not  infrequent.  External  palsy  is  generally  on 
one  side  only,  but  sometimes  both  eyes  are  affected  (see  Figure, 
vol.  i,  p.  408).     We  have  scarcely  any  evidence  at  present  of  the 

•  Many  instiinces  of  inch  palsy  are  on  record.  A  typical  one  is  recorded  by 
Nettleship,  *  Trans.  Ophth.  Soc.,'  vol.  i,  p.  186. 

t  Kahlor  and  Pick,  'Arch.  f.  Psych./  x,  334.  It  has  been  termed  "fascicular 
palsy."     "  Root  palsy,"  internal  or  external,  would  be  a  better  name. 

^  Knapp,  Buzzard,  Fiulayson. 

§  Uhtlioff, '  Ncur.  Centralbl.,'  1885,  p.  125;  and  Mendel,  ib.,  p.  128. 
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cause  of  these  palsies,  but  the  fact  that  total  nuclear  palsj  is  some- 
times met  with  makes  it  probable  tliat  these  also  are  often  of 
nuclear  origin.  The  peripheral  nerve  degeneration  of  tabes  has  not 
been  found  in  the  ocular  nerves,  and  its  limitation  elsewhere  to  the 
fleusory  fibres  renders  its  occurrence  in  these  nerves  improbable.  It 
must  be  remembered  that  many  subjects  of  tabes  haye  had  constitu- 
tional svphilis,  and  that  a  true  syphilitic  ocular  palsy  may  co  exist 
with  locomotor  ataxy. 

BheumaHc  Faralyais. — Affections  of  the  ocular  muscles  due  to  expo* 
sure  to  cold  are  regarded  as  due  to  rheumatic  neuritis.  They  are 
always  one-sided,  and  commonly  inyolve  a  single  nerve,  or  a  single 
branch,  or  two  contiguous  branches,  such  as  those  to  the  levator  pal- 
pebrse  and  superior  rectus.  Barely  all  the  nerves  of  one  orbit  are 
inyolved,  including  the  optic  nerve  (see  p.  144).  The  onset  of  the 
disease  is  often  attended  with  pain  about  the  orbit.  The  occurrence 
of  a  rheumatic  neuritis  does  not  rest  on  pathological  eyidence,  but 
is  neyertheless  highly  probable.  In  two  of  the  cases  in  which  all 
the  nei-yes  of  the  orbit  were  affected  the  patient  had  preyiously 
suffered  from  facial  neuritis  due  to  cold.  In  one  recorded  case,  in 
which  swelling  of  the  lids  seemed  to  prove  that  the  disease  was  orbital, 
the  internal  muscles  escaped,  on  account,  it  is  supposed,  of  the  more 
central  position  of  their  nerves.* 

Hmnwrrhage, — Paralysis  of  an  ocular  nerve  may  be  apparently  the 
result  of  hflsmorrhage  into  the  sheath,  compressing  the  fibres.  In  a 
case  of  paralysis  of  one  fourth  nerve,  the  onset  was  quite  sudden 
during  an  attack  of  yomiting.  No  other  cause  could  be  traced. 
Hflemorrhage  into  the  sheath  of  the  third  nerve,  near  its  origin,  has 
preceded,  by  a  few  days,  meningeal  hspmorrhage.f  Other  cranial 
nerves  may  be  suddenly  paralysed  in  like  manner.  This  mechanism 
is  probably  not  uncommon  and  may  depend  on  a  special  arrangement 
of  the  blood-vessels.  The  cases  come  within  the  general  law  that  an 
organic  lesion  of  actually  sudden  onset  is  always  vascular,  due  to  the 
rupture  or  occlusion  of  a  yesseL  An  onset  during  strain  renders 
rupture  scarcely  questionable. 

Syf'hUitic  Paralysis. — From  the  list  of  causes  already  given  it  iseyi- 
dentthat  svphilis  may  produce  palsy  of  ocular  muscles  in  seyeral  ways. 
The  nerves  may  be  the  seat  of  isolated  syphilitic  inflammation  or  of  a 
gumma;  they  may  be  involyed  in  syphilitic  meningitis  or  compressed 
by  a  syphilitic  growth  outside  them.  They  may  also  be  damaged  by 
an  aneurism  of  syphilitic  origin.  A  young  man,  a  few  years  after 
primary  syphilis,  became  affected  with  palsy  of  one  third  nerve,  which 
did  not  yield  to  antisyphilitic  (or  any)  treatment.  After  some 
months  he  was  seized  with  apoplexy  and  died,  probably  from  the 
rupture  of  an  aneurism  of  the  posterior  cerebral  artery.  Lastly, 
syphilis  seems  to  predispose  to  degeneration  of  the  nuclei  of  the 

*  Mobitu, '  Ccut  f.  Nervenh.,*  1886,  p.  616.    The  tjinptoins  followed  expoeore 
to  cold.  t  Goldicbeider  <  Charit^-Aun.,'  18^2. 
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Derves.    Thus  tlie  mere  fact  that  ]>arii1ysig  is  due  to  Bypbilie  is  011I7 
the  first  Bteti  in  tho  diiignostic  proUem  of  the  natum  of  the  diiease. 

Bdapging  Poisy  —  One  form  of  paralvBis  of  the  iMrd  nerru, 
which  occurs  chiefly  in  the  subjects  of  syphilis,  presents  a  peculiar 
tondeiicj  to  relajise  and  persist.  One  third  nerre  becomes  park 
lysed.improves  under  treatment,  and  then,  piThaps  whilo  the  treatment 
is  being  eoutiniied,  the  otber  third  nerve  suffers,  and  aftern'ardB  the 
affection  of  the  first  returns.  An  instance  of  the  palsy  is  shown  in  Fig, 
lUO.  Syphilis  was  cuntnicted  fonr  years  previously,  but  the  sudden 
ODset  of  the  pulsy  of  the  left  nerve  occurred  duviiig  a  serere  cold. 
The  patient  was  treated  with  iodide 
and  mercury,  but  the  course  of  the 
paralysis  was  that  destTibcd  above, 
and  the  permanent  condition  was  that 
the  left  eye  conld  only  be  moved  out- 
wards and  a  htiJe  upwards.  There 
was  extreme  ptosis  of  the  left  eye  and 
slight  ptosis  of  the  right.  The  in- 
terual  muscles  were  also  paralysed, 
la  another  case,  similar  in  course  but 
less  complete,  tho  interval  after  the 
syphilis  was  thirty  years,  so  that  iti 
influence  is  doubtful.  The  nature  of 
the  lesion  in  these  cases  is  uncertain. 
The  course  and  limitation  of  the  sym- 
ptoms seems  inconsistent  with  nuclear 
disease. 

'T,.f.'irr:!;i7n'r™.  ™5:s  «««"■■•«»  "■  '■•"'>^<-''  P"'^- 

on  the  left  tiile.  piirtial  un  the  The  last  varitty  to  be  described  is  a 
right.  Ov«r-«ciii.n  of  frmUlei.  ^are  f.irm  of  transient  palsy,  asuallj 
irmter  on  thB  iWe  of  tljs  com-  ,,  ,  ,  .  ,     '  ' 

pletepalay.  '>'^    ^"^    B"^"   Only,    which    oomes   OD 

at  intervals  during  many  years.*  It 
has  been  miscalled  "relapsing  palsy,"  but  typical  attak;ks  are  recur- 
rences, not  relapses,  and,  in  most  mstunces,  have  been  periodical.  Both 
seies  suffer,  but  women  are  more  subject  to  tbe  disease  than  men. 
It  often  dates  fiom  early  childhood,  and  has  been  known  to  begin  at 
eleven  months, t  at  fifteen  mouths, J  at  fire  years  of  a>,'e,  and  later  ;§ 
it  continued  up  to  at  least  midille  life.  An  attack  may  occur  at  the 
same  lime  each  year,  or  at  intervals  of  about  sii  months.  A  much 
lonj^er  intenal  usually  separates  the  early  attacks.  Sometimes  the 
intervals  have  been  long  and  irregular,  amounting  to  several  yearn, || 

■  CiuCK  li>ve  been  recorded  in  tliii  roinitr;  by  Suumlby. '  Lancet,'  1882,  U,  84S, 
uid  l^K  J,  i.  S7  ;  anil  by  Siiell,  '  Truii*.  Oplith.  Soo..'  T,  liJ3. 
t  Miibiu.,  ■  N\-ur.  Cunt.,'  188*,  p.  307. 
X  Siicil.  I»c.  ciC. 

S  Tli..m«o. '  C"«rU4.Aiin.ilcu.'  leS.-,.  p.  662. 
11  Five  to  niiui  ]iwn  in  a  cum  rccunlod  by  CHmuiet, '  L'Union  mM.,'  1876,  p.  906. 
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wliile  in  other  cases  tbej  have  been  short,  and  attacks  baye  even 
occurred  at  each  menstrual  period. •  As  a  rule  the  paroxysm  begins 
with  severe  pain  in  the  eye,  and  often  with  headache  and  vomiting. 
These  symptoms  last  two  or  three  days;  the  palsy  may  accompany 
them  or  may  come  on  as  they  lessen.  In  many  cases  only  the  third 
nerve  has  been  affected,  but  in  some  the  external  rectus  was  also  in- 
volved. The  palsy  may  be  complete  or  incomplete;  the  int«mal 
muscles  are  often,  but  not  always,  affected  ;  there  is  usually  ptosis. 
The  loss  of  power  lasts  for  a  few  days  or  we«*ks,  and  then  gradually 
passes  away.  When  the  attacks  are  frequent  they  are  usually  brief. 
In  many  cases  a  slight  defect  of  power  has  persisted  during  the 
intervals.  In  one  case  there  was  concentric  contraction  of  both 
fields  of  vision,  greatest  in  the  paralysed  eve,  and  varying  in  degree 
in  proportion  to  the  motor  palsy  (Tbomsen).  The  attacks  may  last 
for  several  weeks,  from  three  to  eight ;  and,  as  a  general  rule,  when 
the  intervals  are  long,  so  are  the  attacks.  When  the  paroxysms 
recur  frequently— as,  for  instance,  every  month — they  last  for  a  few 
days  only.  A  child  of  three  and  a  half,  with  some  indications  of  con- 
genital syphilis,  had  ptosis  of  the  right  eye.  Four  months  later  it  had 
ptosis  of  the  left  eye,  and  a  second  attack  in  the  same  eye  ten  months 
afterwards.  Each  time  the  attack  lasted  a  few  days,  and  passed  off 
without  leaving  any  weakness.  Jn  several  cases  the  headache  was 
unilateral.  In  patients  subject  to  the  affection,  an  attack  has  been 
brought  on  by  mental  shock. 

The  nature  of  this  disetise  is  mysterious.  It  has  been  compared  to 
migraine,  and  is  perhaps  more  closely  allied  to  this  than  to  any  other 
disease.  Charcot  has  termed  it  "  migraine  ophthalmique,"  and  in  one 
case  there  was  a  strong  family  history  of  migraine  (Snell).  But  the  long 
duration  of  the  attacks,  the  motor  character  of  the  chief  sy  uiptoms,  their 
long  duration,  and  the  occasional  persistence  of  slight  defect  of  move- 
ment, are  marked  differences  from  purely  migrainous  and  neuralgic 
affections.f  It  has  been  suggested  that  the  cause  is  organic  disease 
with  periods  of  activity,  but  this  theory  is  scarcely  tenable.  Vaso-motor 
disturbance  has,  of  course,  been  invoked  to  explain  it,  but  this  is  only 
putting  the  diflSculty  farther  back.  The  few  post-mortem  examina- 
tions so  far  obtained  do  not  clear  up  the  mystery.     With  permanent 

•  Hasner, '  Pnig.  med.  Wochenschr.,'  1883,  No.  10. 

t  A  case  recorded  by  Buzzurd  ('  Clin.  Lect.,'  p.  164)  is  perhaps  a  connecting  link 
between  these  cnses  and  pure  neuriilgias.  A  woman  had  been  snbject  for  many 
years  to  fortnightly  paroxysms  of  neuralgia  of  the  first  division  of  the  fifth  nerve, 
and  for  two  years  before  she  came  under  observation  each  attack  was  followed  by 
partial  palsy  of  the  third  nerve  lasting  for  a  few  days.  Complete  palsy  has  occurred 
during  each  attack  of  mig^ine  (Anderson,  'Trans.  Oph.  Soc./  1892). 

In  a  case  recorded  by  Pfliiger  there  were  periodical  attacks  of  paralysis  of 
▼ariable  seat;  of  the  left  third  and  facial  nerves  at  eighteen,  of  the  nerves  on  the 
right  side  at  twenty,  of  the  left  third  nerve  again  at  twenty -two,  and  six  months 
later  of  the  left  sixth  and  facial.  Each  attack  lusted  from  one  to  two  months,  and 
was  preceded  by  pain,  which  before  the  last  was  about  the  left  mastoid  process. 
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weakness  lliore  have  been  changes  in  the  peripheral  nerves  and  not 
in  the  nuclei.  A  woman  died  of  phthisis  at  thirty  who  bad  suf- 
fered, since  childhood,  from  periodical  attacks  of  palsj  of  the  left 
third  nerve.  This  appeared  grey,  and  its  roots  were  surrounded  by 
small  grey  granulatious  which  contained  tubercular  bacilli,  which 
did  not  extend  into  the  crus.  Some  fatty  degeneration  was  found  in 
the  muscles  supplied  by  it,  the  other  muscles  being  normal.*  In  other 
three  examinations  the  lesion  was  peripheral  and  the  nuclei  intact.f 

NucLEAB  OcuLAB  Palsy. — Discase  of  their  nuclei  is  a  frequent 
cause  of  paralysis  of  the  eye-muscles,  internal  and  external,  and 
certain  forms  may  be  due  to  disease  of  the  corpora  quadrigemina 
which  does  not  penetrate  the  nuclei.  The  symptoms  vary  much  accord- 
ing to  the  position  and  character  of  the  lesion,  which  may  be  various, 
and  either  acute  or  chronic;  but  they  are,  as  a  rule,  bilateral,  except 
when  there  is  the  isolated  affection  of  the  sixth  nucleus,  already  con- 
sidered in  the  account  of  such  conjugate  palsy. ^ 

The  chief  forms  of  nuclear  palsy  may  be  classified  according  to  the 
character  of  the  symptoms  and  probable  nature  of  the  morbid  process. 
The  most  common  is  (1)  chronic  nuclear  palsy,  due  usually  to  degene- 
rative procehses,  very  rarely  to  such  chronic  disease  as  a  tumour.  A 
rare  form  is  (2)  acute  nuclear  palsy,  in  which  the  symptoms  come  on 
in  a  few  days  or  a  few  weeks.  The  onset  suggests  inflammation, 
and  the  form  has  been  termed  (by  Wernicke)  "polio-encephalitis 
6uperior,"§  from  its  analogy  with  polio-myelitis,  and  to  distinguish  it 
from  a  similar  affection  of  the  lower  nuclei  in  the  medulla,  "  polio- 
encephalitis inferior."  But  it  may  apparently  also  be  excited  by  toxic 
influences.  (3)  In  sudden  nuclear  ^ahy  the  onset  occupies  a  few 
minutes,  or  at  most  an  hour  or  two.  These  cases  are  often  miscalled 
*'  acute,"  but  this  term  is  needed  for  class  2.  Such  an  onset  always 
ludicates  a  vascular  lesion,  which  probably  is  the  common  cause  of 
t  his  form. 

The  characteristic  feature  of  all  forms  is  the  paralysis  of  muscles 
of  both  eyes,  internal  or  external,  symmetrical  or  irregular.  Limita- 
tion to  one  eye  occurs  so  seldom  that  it  should  not  suggest  nuclear 
disease.     On  the  other  hand,  both  eyes  may  suffer  from  disease  of  the 

*  It  should  be  remembered  that  disturbance  of  fnnc  ion  may  cause  organic 
changes  or  determine  disease  of  the  uerve,  as  well  as  rcsuU  from  such  disease. 

t  •  Neur.  Cent./  18h8,  p.  88. 

X  Nuclear  ocular  pnUy  is  also  termed  ophthnlmoplegia,  a  term  first  used  by 
Tf runner  in  1850.  The  nature  of  the  cases  was  i>oiiited  out  by  M.  Qraefe  in  1856 
(•  Arch.  f.  Oph.*),  and,  in  18()8,  compared  wiih  Ixbio-glossal  palsy.  FOrster 
coriectlj  localised  the  lesion  in  1878  for  external  palsies;  and  interuMl  oplithahno- 
plegia  was  well  de8cril)ed  by  Iliiti  hinson  in  1878  (*  Med.-Chir.  Trans.'),  and  the 
external  ophtljahuopN^iji,  witli  post-mortem  proof  of  its  nature,  in  1879  (ibid.). 

§  A  name  open  to  many  objections,  both  theoretical  and  practical.  Nuclear 
palsy  of  all  the  external  muscles  has,  indeed,  been  associated  with  polite-myelitis  la 
a  man  of  forty,  but  the  cord  afTe 'tion  was  acute,  and  that  of  the  eyes  was  chronie 
(Sachs,  *  American  Jouru.  Med.  Science,'  188^). 
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nerres  (trunks,  bmncbes,  or  endiiigB),  but  sucb  bilateral  disease  is 
rare,  and,  nvitbout  other  evidence  of  a  nerve  lesion,  should  suggest 
nuclear  mischief. 

(1)  Chronic  nuclear  pahy,  chronic  ophthalmoplegia^  includes  the 
isolated  loss  of  the  reflex  action  of  the  iris,  isolated  palsy  of  the 
dliarj  muscles,  palsy  of  all  the  internal  muscles,  of  all  or  many  of  the 
external  muscles,  and  lastly,  of  both  the  external  and  internal  muscles. 
It  also  includes  loss  of  the  upward  or  downward  movements  of  the 
eyes,  ptosis,  and  the  conjugate  lateral  palsy  already  described.  The 
combinations  met  with  are  extremely  numerous  and  varied. 

Later  observations  have  shown  that  we  cannot  separate  most  forms 
of  chronic  palsy.  They  occur  under  similar  conditions ;  they  may  be 
variously  combined,  and  the  dependence  of  one  of  them  on  nuclear 
disease  has  been  conclusively  proved,  so  that  it  is  probably  true  of 
most.  Each  form  is  met  with  in  association  with  locomotor  ataxy ; 
the  simple  loss  of  reflex  action  is  indeed  present  ifi  the  majority  of 
eases  of  this  disease.  It  has  been  mentioned  that  when  this  loss  exists 
alone  the  subjects  of  it  have  frequently  suffered  from  constitutional 
8y[»hilis.  and  the  same  fact  is  true  of  the  other  forms  of  ophthalmo- 
plegia.* They  sometimes  occur,  however,  without  this  antecedent, 
which  may  or  may  not  develop  later.  They  occasionally  affect  young 
persons,  and  are  met  with  more  frequently  in  males  than  in  females, 
resembling  in  this  their  congener,  tabes.  It  is  seldom  that  any 
immediate  cause  can  be  traced ;  in  one  instance  the  symptoms  are  said 
to  have  come  on  after  a  wetting.  I  have  seen  the  condition  as  a  late 
and  permanent  sequel  of  diphtheria. 

Some  other  features  deserve  mention.  The  first  muscles  to  suffer 
may  be  those  that  are  associated  in  action — the  superior  recti  and 
levators,  the  two  internal  recti,  or  the  internal  rectus  on  one  side  and 
the  external  rectus  on  the  other ;  or  it  may  be  quite  irregular.  The 
loss  of  power,  at  first  slight,  slowly  increases ;  often  a  strong  effort 
shows  more  power  than  is  habitually  exerted,  and  the  weakness  may 
be  less  in  the  morning  than  in  the  evening.  The  disease  slowly 
extends,  until  at  last,  olten  after  several  years,  only  one  or  two  of  the 
muscles  of  both  eyes  retain  power,  and  sometimes  eyerj  muscle  is 
paralysed.  The  levators,  however,  seldom  become  completely  para- 
lysed, and  maybe  unaffected.  The  aspect  of  the  patients  is  peculiar; 
when  there  is  partial  ptosis,  this  gives  them  a  sleepy  expression,  and 
in  total  palsy  without  ptosis  a  staring  look  results  from  the  immobility 
of  the  eyes,  which  are  fixed  in  mid-position.  Sometimes,  although 
rarely,  they  are  slightly  prominent.     Occasionally  one  eye  is  much 

*  As  in  so  many  of  thpse  degenerative  diseases,  the  facts  that  can  be  ascertained 
probably  nnder-repre^ent  tlio  reliition  to  syphilis.  The  case  of  Mr.  Hatchinson, 
examined  by  me  (see  p.  197),  is  an  illustration  of  this.  The  man  persistently  denied 
^ny  venereal  sore,  and  no  tmce  or  history  of  syphilitic  disease  could  be  found.  But 
tome  years  later  a  <-hild  of  this  man  was  brought  to  Mr.  Hutchinson  with  charac- 
teristic notched  teeth  and  interstitial  keratitis. 
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more  affected  Iban  the  otlier;  on  one  side  there  maybe  total  palsy,  on 
the  other  only  ptosis,  or  loss  of  the  light-reflex.  The  internal  muscles 
are  often  unaffected;  nvhen  this  is  the  case  the  diagnosis  of  nuclear 
palsy  can  be  made  with  confidence,  because  the  escape  of  the  internal 
muscles  in  bilateral  disease  of  the  nerve-trunks  is  scarcely  possible. 
This  feature  was  thought  to  be  a  characteristic  of  progressive  ophthal- 
moplegia by  von  Graefe,  but  it  is  not  so ;  the  affection  of  the  external 
muscles  may  be  combined  with  loss  of  reflt^x  action  of  the  iris,  with 
cycloplegia,  or  with  both  as  "  total  ophthalmoplegia.'*  In  the  case 
presently  to  be  mentioned,  in  which  the  nature  of  the  lesion  wag 
ascertained,  the  internal  muscles  were  affected.  Double  vision  may 
trouble  the  patient  in  the  early  stage  of  the  affection,  but  it  generally 
passes  away  as  the  disease  progresses,  and  is  sometimes  absent  from 
the  first,  perhaps  when  the  early  loss  is  of  associated  movements.  The 
duration  of  the  malady  is  long.  In  one  of  Hutchinson's  cases  the 
symptoms  continued  for  seventeen  vears.  In  one  of  Mauthner's  the 
affection  is  said  to  have  been  limited  to  one  eye  for  twenty  years.  It 
is  common  for  arrest  to  occur  when  a  certain  degree  of  palsy  has  been 
attained.  The  symptoms  may  exist  alone,  but  they  are  frequently 
associated  with  indications  of  other  diseases  of  the  nervous  system — 
with  optic  nerve  atrophy,  with  affection  of  the  bulbar  nerves*  (rarely 
amounting  to  typical  buUmr  palsy),  with  general  paralysis  of  the 
insane,  and  especially  with  locomotor  ataxy.  It  may  attain  a  consider- 
able degree  before  there  are  any  symptoms  of  tabes,  even  when  thii 
is  ultimately  severe.  A  similar  condition  is  perhaps  sometimes  con- 
genital, and  even  hereditary. f 

The  nature  of  these  cases  is  not  a  matter  of  speculation.  In  a  case 
of  Mr.  Hutchinson's,  in  which  I  examined  the  brain  (1879),  tbe  state 
of  the  nuclei  of  the  ocular  nerves  was  nearly  the  same  as  that  of  the 
grey  matter  of  the  spinal  cord  in  pro<ires8ive  muscular  atrophy.  The 
patient  was  a  man,  aged  fifty -five,  who  had  had  syphilis.  The  sym- 
ptoms began  gradually,  seven  years  before  death,  with  palsy  of  the 
internal  recti  and  ciliary  muscles.  Ultimately  all  the  ocular  muscles 
became  very  feeble,  the  optic  nerves  atrophied,  there  was  mental 
excitement,  and  some  palsy  developed  in  the  limbs,  the  condition 
•  resembling  that  of  some  forms  of  general  paralysis  of  the  insane. 
The  roots  of  the  ocular  nerves,  outside  and  inside  the  brain,  were 
grey,  small,  and  contained  scarcely  any  normal  fibres.  In  their 
nuclei  a  few  nerve-cells  of  normal  size  were  seen,  but  these  had,  f<»r 
the  most  part,  lost  their  processes,  and  a  large  number  of  the  cells 
were  reduced  to  small  angular  bodies  or  had  disappeared  (Fig.  101). 

•  This  combination  existed  in  the  ciwe  that  wa«  a  late  seqael  of  diplitheria. 

t  Thus  Hifeichberg  (•  Berlin.  Gesells«h.  f.  PKjrch  /  June  8th,  1885)  has  detcribed 
the  case  of  a  man  with  congenital  double  ptosis  and  paralysis  of  all  the  ocular 
muscles,  incomplete  in  the  superior  obh'que  and  the  internal  muscles,  whose  mother 
presented  a  similar  condition,  while  his  sou  had  congenital  ptosis  and  paralysis  of 
the  superior  rectL 
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In  tlie  iiiterTening  tissue  tbere  we  e  manv  connmt  ve  t  ssne  nuclei. 

The  chaoge  iDToiveil  tht>  «  xth  fou  tb    a  d  tlie  whole  of  the  third 

nuclei.     Tbe  other  nerve  roots  and  nuclei  were  normal      The  spnal 

cord  was  not  obta  ned      Tbus  the  ks  on    m  a  fa  rlj  character  st  o 

case,  was  a  degenerat  on    1  m  ted  to  str  ic  ur  b  1  aT  ng  a  common 

function.     The  internal  palsies  occur  under  similar  cond  t  ons  and 

their  frequent  lim  tation  to 

a  single  function  in  the  two 

eyes  points  to  a  like  change 

of  mora  leatricted  seat     It 

is   only   hj   toxffimio   inBu 

«ncea  or  degeneration  that 

structures  of  common  funo 

tion  are  selected,  as  it  were, 

for   isolated  disease    and  it 

is  probable  that  all  d  gene 

rations   are  often  the   effect 

of  a  toiEemia  (see      Tabes, 

ToL  i),  perhaps    a  chemical 

"  toxine,"  produced  by  oi^an 

ismB.     In  other  and  jounger 

subjects  the;  set^m  to  be  due 

to  deficient  vital  endurance 

of  the  structure,  Tary  ng  in 

degree  so  as  to  be  man  feated   pio   101 

at  birth  or   not  unt  1  adult       S"^  "•     . 

...  uonokl  nucleus  f  r  oiiupiuuoii. 

But  in  all  degenerat  ons  destraction  beg  ns  as  si  ght  and  slow 
changes  in  nutrition,  doubtless  somftimes  capable  of  recovery,  sa 
when  internal  palsy  passes  away  after  it  has  last«d  for  many  months, 
and  perhaps  for  more  than  a  year.  I  have  known  the  light-retlex  to 
return,  in  stationary  tubes,  after  it  had  beeu  lost  for  at  least  two 
years,  and  tbe  remarkable  caae  of  inlernal  0|ihthahiio)>legia  recorded 
by  Eales  (see  p.  185)  is  an  instance  of  the  way  in  which  hucIj  a  palsy, 
limited  and  complete,  may  pass  away.  Such  recoTery  is  especially 
intelligible  if  tbe  changes  are  due  to  a  toxcemia. 

In/antUe  oculo-focial  palsy  is  a  rare  variety  of  the  chronic  form, 
which  may  be  cougenit&l,  or  begin  at  some  period  of  childhood,  rarely 
in  early  adult  life.  Palsy  of  the  external  ocular  muscles,  all  or 
many,  is  very  cotnnionly  accompanied  by  [paralysis  of  tbe  face,  some- 
times chiefly  of  the  zygomatics.  Ptosie  is  common,  but  the  internal 
nmscles  do  not  suffer.  It  usually  becomes  stationary,  and  remains  so 
through  life.  Nothing  definite  is  known  of  its  causation,  but  its 
history  suggests  dcfi-ctive  vital  endurance  in  the  nuclear  structures.* 

Sudden  Nvelear  Fairy. — The  vascular  lesion  which  causes  sudden 
palsy,  and  the  onset  of  which  is  survived,  is  usually  obstruction  of  the 

■  Uobiiii  (IS92)  hu  collected  forty-four  cuea  (■  Mancb.  mod.  Wocheiuclir.'}. 
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arterial  branches  which  the  basilar  gives  to  this  part.  The  obstruo- 
tiou  is  usually  bilateral,  because  disease  in  the  wall  of  the  basilar, 
whether  atheroma  or  syphilitic,  affects  the  branches  given  off  at  the 
spot  on  each  side.  Hence  small  foci  of  softening  are  often  found  in  each 
third  nucleus.  The  same  conditions  determine  the  bilateral  character 
of  the  lesion  and  symptoms  in  the  rare  cases  of  embolic  obstruction. 
But  the  lesions  are  irregular  in  distribution,  and  the  symptoms 
unsymmetrical  as  a  rule,  and  even  partial,  different  parts  of  the 
nuclei  being  supplied  by  different  bi*anches,  according  to  Heubner. 
This  irregularity  is  a  difference  from  the  chronic  form,  while  other 
distinctions  are  furnished  not  only  by  the  onset,  but  l»y  the  tendency 
to  improvement  which  they,  and  all  similar  lesions,  present,  and  by  the 
occasional  association  of  hemiplegia,  usually  on  the  side  opposite  to 
the  greater  eye-palsy.  Heemorrhage,  when  it  occurs,  is  apt  to  spread, 
and  although  there  may  be  defiuite  ocular  palsy  at  thu  onset,  the 
duration  of  life  is  seldom  more  than  a  few  hours.  Only  in  rare  cases 
has  recovery  followed  irritant  apoplexy,  that  has  made  haemorrhage 
probable.*  An  instructive  example  of  the  embolic  form  is  recorded 
by  Allen  Starr.f  A  man  with  heart  disease  had  sudden  giddiness 
and  double  vision,  followed  by  somnolence,  unequal  pupils,  paralysis 
of  the  right  inferior  and  internal  recti,  and  the  left  inferior  and 
superior  recti.  In  eight  dajs  the  pupils  were  equal,  and  the  internal 
rectus  normal ;  the  other  muscles  remained  paralysed  at  the  end  of 
a  year. 

An  example  of  a  much  slighter  lesion,  probably  due  to  syphilitic 
vascular  disease,  and  characteristic  in  its  course  and  irregularity,  was 
that  of  a  man  who,  one  day,  suddenly  found  both  upf)er  lids  drooping, 
and  then  that  both  ejes  deviated  outwards,  and  could  not  be  moved. 
In  a  few  days  he  could  move  the  right  eye  fairly  well,  but  six  months 
later  he  presented  complete  internal  ophthalmoplegia  in  both  eyes^ 
with,  in  the  left,  slight  ptosis  and  complete  palsy  of  the  other 
muscles  supplied  by  the  third  nerve,  but  not  of  the  external  rectus* 
and  the  superior  oblique  possessed  a  little  power. 

Acute  and  suhacuie  nuclear  palsy  includes  the  cases  which  reach 
their  height  in  a  few  days  or  a  few  weeks,  an  onset  that  suggests  one 
of  two  morbid  processes — inflammation,  or  the  action  on  the  centre  of 
some  poison  circulating  in  the  blood,  to  which,  indeed,  actual  inflam- 
mation may  sometimes  be  due.  But  such  a  poison  may  abolish 
function  without  causing  visible  changes;  hence  the  name  proposed 
by  Wernicke  J  and  widely  used,  **  polio-encephalitis  superior,"  is  not 
always  correct.  Even  the  hss  objectionable  ** acute  nuclear  palsy '^ 
may  prove  to  be  sometimes  inaccurate,  since  the  symptoms  may  he 

•  See  Sturpe,  *  Tran«.  Oph.  Soc.,'  vol.  i. 

t  *  Journ.  Nerv.  and  Mental  Dis.,*  18s8. 

I  Who  first  accurately  distinguished  this  form  ('  Gehii  nkrankheiten/  ii,  2  '.3)» 
It  was  also  well  described  by  Thoiiisen  (*  Arch.  f.  Psych.,'  1888).  Good  deftorip> 
ti'ius  have  been  givon  by  Mauthncr  (*  Voitragu '). 
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due  to  peripheral  neuritis  and  not  to  nuclear  disease.  Hitherto, 
however,  most  post-mortera  examinations  have  shown  evidence  of 
inflammation  in  the  nuclei  heneath  the  corpora  qnadrip^mina,  soften- 
ing, minute  extravasations,  &c.  Thus  in  two  cases  of  external  palsv, 
complete  except  that  the  levator  escaped,  Thomsen  found  great 
hypersBmia  of  the  nuclei,  third,  fourth,  and  sixth  (and  of  the  hypo- 
glossal), with  degenerative  changes  in  the  nerve-elements.  But  the 
malady  is  rare,  pathological  observations  are  very  few,  and  our 
knowledge  of  the  cause  of  this  form  is  therefore  meagre.  Of  three 
cases  described  bj  Wernicke,  one  followed  poisoning  by  sulphuric 
acid,  and  the  other  two  in  the  subjects  of  chronic  alcoholism.  Injur/ 
has  been  supposed  to  be  an  occasional  cause. 

Eje-svmptoms  usually  exist  alone,  the  combination  with  bulbar 
palsy  being  seldom  met  with  except  in  the  chronic  form.  In  a  few 
cases,  however,  acute  imperfect  bulbar  palsy  has  spread  to  the  upper 
part  of  the  face,  and  then  to  the  eve  muscles,  a  form  that  has  been 
termed  '*  ascending  inferior  polio-encephalitis." 

In  the  usual  form  of  acute  nuclear  palsy  the  eye  muscles  suffer  in 
the  same  irregular  manner  as  in  the  sudden  variety.  It  is  common 
for  the  internal  muscles  to  escape :  the  levator  may  or  may  not  be 
involved.  lu  fatal  cases  the  motor  influence  spreads,  becomes  extensive, 
both  in  the  centres  of  other  nerves  and  in  the  cortex,  and  the  cere- 
bral functions  suffer  so  widely  as  to  cause  death  in  one  or  two  weeks. 
In  the  cases  that  survive  there  is  some  improvement  in  the  ocuhir 
palsy,  which  may  be  considerable,  so  that  there  is  only  slight  residuiil 
impairment,  or  considerable  palsy  is  limited  to  one  eye.  This  is 
explained  by  the  random  chaiucter  of  inflammatory  damage. 

In  the  rare  cases  in  which  a  lesion  is  limited  to  the  grey  matter  of 
the  corpora  quadrigemina,  the  chief  eye  symptom  appears  to  be  a  loss 
of  certain  conjugate  movements,  especially  of  that  npwards.  But 
acute  lesions  usually  produce  other  effects  which  mask  those  in  the 
ocular  muscles. 

Peripheral  Ophthalmoplegia. — Palsy  of  the  muscles  of  both  eyes, 
resembling  the  nuclear  form,  may  be  due  to  peripheral  neuritis.  How 
relatively  frequent  this  form  is  we  cannot  say,  since  the  chief  cause 
of  peripheral  neuritis,  alcoholism,  may  also  cause  iuflammation  of  the 
nucleL  Neuritis  may  he  suspected  when  many  other  nerves  suffer  at 
the  same  time,  or  alcoholic  multiple  neuritis  co-exists  in  the  limbs,* 
although  the  latter  cannot  be  regarded  as  proof,  since  alcohol  may 
affect  the  nuclei.  A  case  of  neuritic  ophthalmoplegia,  which  may  be 
regarded  as  typical,  is  that  of  a  man  of  sixty-two  in  whom  all  the  eye 
muscles  became  weak  as  well  as  the  levator  palpebrss.  The  fifth 
nerve  suffered,  swallowing  became  difficult,  and  death  followed. 
The  ocular  nuclei  were  normal,  but  there  was  wide-  spread  peripheral 
neuritis  of  both  ci*anial  and  spinal  nerves.f 

•  Suckling.  *  Brit.  Med.  Joum.,'  1888. 
t  Mey«?r,  *  Neur.  Cent.,'  1888. 
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Other  Forms  op  Ptosis. — Reflex  Ptoeta. — In  veiy  rare  cases  irrita- 
tion of  the  fifth  nerve  baa  been  observed  to  cause  transient  drooping 
of  tlie  eyelid,  which  must  be  referred  to  inhibition  of  the  centre  for 
the  muscle.  A  physiological  connection  doubtless  underlies  this  effect ; 
spasmodic  closure  of  the  lids  frequently  results  from  irribition  of  the 
fifth  nerve;  for  closure  of  tbe  lids  there  is  always  relaxation  of  the 
levator  (as  is  shown  by  tbe  slij:;ht  amount  of  orbicular  contraction 
which  will  suffice),  and  hence  irritation  of  tbe  iifth  mrve  has  a  tendency 
to  cause  relaxation  of  the  levator.  Reflex  ptosis  has  been  observed  to 
follow  division  of  the  fifth  nerve,  no  doubt  from  the  irritation  of  the 
fibres  by  the  section  (Lonjjjet).  It  may  result  from  the  extraction  of  a 
tooth,  as  the  following  case  shows.  An  upper  right  molar,  decayed  and 
causing  much  pain,  was  extracted  from  a  woman  aged  fifty-five.  Tbe 
tooth  was  firm,  and  the  patient  had  no  anaesthetic.  A  few  hours  after- 
wards right-sided  ptosis  existed,  varied  by  occasional  attacks  of  clonic 
spasm  in  the  levator,  each  lasting  a  few  seconds.  Both  symptoms 
continued,  in  slighter  degree,  on  the  following  day,  and  gradually 
improved,  so  that  the  condition  of  the  eyelid  by  the  fifth  day  was 
natural.  On  the  sixth  day  there  was  some  pain  referred  to  all  the 
branches  of  the  fifth  ner^e,  but  this  soon  passed  off,  and  there  was  no 
recurrence  of  nervous  symptoms.* 

Ptosis  from  Paralt^sU  of  the  Sympathetic — The  unstriated  muscular 
fibres  (fibres  of  Miiller),  which  exist  in  the  fascia  of  the  orbit,  and  are 
innervated  from  the  synipathetic,  act  indirectly  on  the  tarsal  cartilages 
by  the  connection  of  these  with  tbe  fascia.  They  probably  aid  to  a 
slight  extent  in  maintaining  the  u])per  lid  in  its  normal  position. 
When  the  cervical  sympathetic  is  paralysed,  tbe  upper  lid  on  that 
side  is  a  little  lower  than  on  the  other.  Its  movements  are  unimpaired. 
Ptosis  from  this  cause  is  distinguished  by  the  presence  of  other 
symptoms  of  paralysis  of  the  sympathetic,  such  as  contraction  of 
the  pupil,  and  sometimes  dilatation  of  the  vessels  of  the  surface  or 
altered  secretion  of  sweat. 

Congenital  ptosis,  not  due  to  malformation  of  the  lid,  is  usually 
bilateral  and  partial.  It  is  generally  associated  with  defective  power 
of  elevation  of  the  globes,  and  is  probably  due  to  a  congenital  central 
defect.  In  one  case  there  was  also  a  defect  in  the  outward  move- 
ment of  the  eye,  associated  with  an  inward  movement  of  tbe  other, 
but  absent  when  the  eye  was  moved  alone.  Congenital  ptosis  may  be 
hereditary,  and  is  probably  allied  to  the  more  extensive  infantile  nuclear 
palsy  already  described.  Slight  double  ptosis  sometimes  runs  in 
families,  and  may  (as  I  have  seen)  affect  chiefly  the  female  members, 
sometimes  coming  on  after  pul)erty,  and  occasionally  after  middle 
life.  The  characteristic  over-action  of  the  frontal  muscles  causes  the 
anxious  aspect  already  mentioned,  an^l  this  may  actually  be  more 
consi)icuous  than  the  slight  drouping  of  the  litis  to  which  it  is  secon- 
dary. 

•  Communicated  to  me  by  Mr.  H.  R.  Goodiug,  by  whom  the  case  wma  observed. 
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Allied  to  lliis  is  a  form  whicli  may  be  termed  morning  ptosiM. 
During  sleep  the  levator  is  relaxed,  to  permit  closure  of  the  eyes  by 
a  gentle  contraction  of  the  palpebral  orbicularis.  Many  sound 
sleepers  find  a  difficulty  in  opening  the  eyes  on  being  first  roused. 
In  weakly  women  this  difficulty  is  sometimes  increased  ;  after  waking, 
it  may  be  impossible  for  them  to  raise  the 
eyelids  for  ten,  fifteen,  or  thirty  minutes. 
During  the  rest  of  the  day  they  have  no  dif- 
ficulty. This  condition  is  usaally  recovered 
from. 

Hyaterieal  ptotis  is  occasionally  met  with, 
single  or  double.  It  is  generally  accompanied 
by  a  slight  spasm  in  the  orbicularis ;  this  can 
readily  be  proved  by  making  the  patient  look 
upwards,  when  the  spasm  of  the  orbicularis 
becomes  much  greater  to  prevent  the  lid  from 
moving  with  the  eyeball.   When  double*  (Fig. 

102)  both  eyelids  droop,  and  the  patient  puts  o      u      ^    i 

her  head  back  when  she  is  told  to  look  up.     ^'pio«is?bikter5!  Over- 
If  the   head  is  held  in  the  attempt  to  look        action  of  frontalea. 
up,   both   orbiculares  contract,  and    prevent 

the  lids  rising.  This  contraction  of  the  orbiculares  proves  that  there 
is  no  true  paralysis  of  the  levators.  There  is  sometimes  over-action 
of  the  froutales  associated  with  the  ptosis,  as  if  from  a  struggle  to 
overcome  the  contraction  of  the  orbiculares. 

Tbbatment. — The  most  important  element  in  the  treatment  of 
paralysis  of  the  ocular  muscles  is  that  of  the  morbid  process  that 
causes  them,  and  this  is  described  elsewhere.  It  is  only  necessary 
here  to  mention  those  measures  that  the  special  effect  of  the  disease 
Tenders  necessaiy.  Whenever  the  onset  is  acute  or  subacute,  or  if 
other  symptoms  suggest  inflammation,  counter- irritation  should  be 
employed.  A  blister  may  be  placed  behind  the  ear  or  at  the  occiput 
when  the  disease  is  probably  at  the  base  of  the  brain,  on  the  temple 
if  it  is  in  the  orbit.  The  blister  is  often  followed  by  a  striking 
increase  in  the  power  of  the  affected  muscle.  In  acute  rheumatic 
cases  hot  fomentations  should  be  applied  to  the  orbit,  forehead,  and 
temple,  frequently  repeated.  Leeches  may  be  applied  to  the  temple, 
at  the  onset  if  the  patient's  general  condition  does  not  oontra-indicate 
their  use.  In  syphilitic  cases  appropriate  remedies  should  be  freely 
employed.  In  most  cases  of  local  neuritis,  indeed,  whether  s\philitic 
or  not,  mereury  is  probably  the  most  efficient  agent  we  possess.  De- 
fective general  health  must  be  corrected  by  tonics,  of  which  iron  and 
strychnia  are  the  most  usef uL 

*  A  case  is  recorded  by  Debove  ('  La  Seinaine  m^icale,'  1890)  of  paralysis  of 
both  tbird  nerves  with  double  divergent  strabismus,  said  to  be  hysteiicaL  Tbe 
conditiou  came  on  after  an  accident. 
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For  nuclear  palsv,  in  syphilitic  suljjects,  mercury  and  iodide  bave 
seemed  useful  oulj  when  tbe  onset  was  acute  or  subacute.  It  is  pro- 
bable that  in  some  instances  these  drugs  have  cured  the  patient,  but 
in  other  cases  it  is  doubtful  whether  the  improvement  has  been  more 
than  the  tendency  to  recovery  which  usually  follows  an  acute  process 
that  has  spent  its  force.  In  cases  that  are  chronic  from  the  beginning 
tbis  treatment  is  as  powerless  as  it  commonly  is  in  locomotor  ataxy, 
and  the  most  effective  measures  are  those  suited  to  primary  nerve  de- 
generations elsewhere — arsenic,  quinine,  strychnine,  and  small  tonio 
doses  of  mercury  in  syphilitic  patients.  Strychnine  may  be  given 
with  advantage  by  hypodermic  injection,  as  in  progressive  muscular 
atrophy  (see  vol.  i,  p.  497).  Such  treatment  as  is  here  suggested 
appeared  distinctly  beneficial  in  one  case,  the  sequel  of  which  renders 
it  peculiarly  instructive.  A  gentleman  aged  forty,  who  hud  probably 
not  had  syphilis,  presented  entire  loss  of  the  reflex  action  of  each  iris, 
with  large  pupils  ;  accommodation  was  normal,  and  the  iris  contracted 
with  it.  There  was  also  slight  double  ptosis,  weakness  of  both  inter- 
nal, of  the  left  superior,  and  of  the  right  inferior  recti,  and  great 
diminution  in  the  right  knee-jerk,  all  of  gradual  onset  and  from  six 
to  eighteen  months'  duration.  At  the  end  of  a  three  months*  treat- 
ment the  external  ocular  muscles  had  become  normal,  although  the 
reflex  action  was  still  lost,  and  the  right  knee-jerk  had  increased  to 
the  same  degree  as  the  left.  He  continued  without  relapse  for  nearly 
two  years,  and  then  suddenly  presented  the  acute  mental  derangement 
of  general  paralysis  of  the  insane,  from  which  he  quickly  died.  But 
we  do  not  yet  possess  the  means  of  combating  with  success  the  toxeamio 
influences  that  are  probably  the  most  frequent  cause. 

Becorded  cases  of  the  recuri'ent  or  periodical  palsy  do  not  show 
that  any  treatment  has  a  marked  influence  on  the  attacks.  Early 
counter- irritation  probably  affords  most  prospect  of  modifying  their 
course,  and  tonic  treatment  may  be  adopted  before  an  expected  attack. 
In  cases  in  which  the  attacks  recur  frequently,  the  treatment  adopted 
should  be  that  for  migraine. 

Direct  Treatment. — Electricity  has  been  recommended  and  em- 
ployed in  the  treatment  of  these  paralyses,  but  its  influence  is  not 
great.  Direct  application  to  the  affected  muscle  is  scarcely  practi- 
cable. It  has,  indeed,  been  carried  out  by  a  very  small  electrode^ 
or  by  a  wet  camel-hair  brush  in  the  centre  of  which  is  a  conducting 
wire.  The  extreme  sensitiveness  of  the  conjunctiva  renders  the 
application  most  painful,  and  although  the  pain  may  be  lessened  by 
cocain,  the  application  of  a  voltaic  current,  sufficiently  strong  to 
stimulate  the  muscle,  in  such  proximity  to  the  retina  and  on  such  a 
delicate  structure  as  the  conjunctiva,  is  scarcely  safe.  In  most  ocular 
palsies  the  muscles  do  not  respond  to  faradisation.  The  voltaio 
current  may  be  applied  through  the  eyelid,  in  the  case  of  a  superior 
or  inferior  muscle,  the  eye  being  turned  in  the  opposite  direction.  The 
couhiderable  diflu^ive  pu^ver  of  this  current  makes  it  probable  that  the 
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electridtj  would  reach  the  muscle,  although  eyen  thus  a  current  can- 
not be  safely  used  of  sufficient  strength  to  produce  evidence  of  stimu* 
lation.  The  application  of  a  faradic  current  through  the  eyelid  is 
useless,  even  if  the  muscle  would  respond  to  it,  because  a  thin  lay<'r 
of  contractile  muscle  prevents  any  stimulation  of  the  subjacent  tissues. 
For  these  reasons,  most  authorities  are  agreed  in  deprecating  any 
direct  application.  A  method  of  indirect  electrisation  has  been  re* 
commended  (by  Benedikt  and  others)  which  consists  in  placing  one 
pole  (anode)  on  the  foreliead,  the  other  (kathode)  on  the  margin  of 
the  orbit  near  the  affected  muscle.  If  the  faradic  current  is  em- 
ployed, the  orbital  pole  is  kept  still ;  if  the  voltaic  current  is  used,, 
this  pole  is  stroked  along  the  skin,  or  the  circuit  is  alternately  made 
and  broken  by  an  interrupter.  A  slight  increase  of  power  in  the 
muscle  may  be  observed  after  the  current  has  been  so  applied  for  a 
few  minutes,  but  it  quickly  passes  off,  and  in  cases  free  from  sources 
of  fallacy  I  have  never  been  able  to  trace  any  permanent  effect.  It 
is  true  that  works  on  electro-therapeutics  contiiin  cases  in  which  im- 
provement or  cure  was  ascribed  to  this  agent,  but  in  most  instances 
the  authors  have  ignored  the  tendency  to  spontaneous  improvement 
in  recent  cases,  and  the  influence  of  drugs,  as  iodide  of  potas^ium^ 
which  were  given  at  the  same  time  in  many  instances. 

The  diplopia  due  to  partial  paralysis  of  a  muscle  may  be  removed 
by  the  use  of  a  prism.  One  strong  enough  to  completely  fuse  the 
images  is  undesirable,  because  it  tends  to  prevent  the  strengthening 
influence  of  effort.  A  weak  prism,  strong  enough  so  to  approximate 
the  images  as  to  permit  their  fusion  by  muscular  action,  sometimes 
does  good.  It  may  be  used  for  an  hour  daily  as  a  gymnastic  exercise. 
The  giddiness  due  to  erroneous  projection  can  only  be  removed  by 
putting  the  eye  out  of  action  by  an  opaque  glass;  this  glass  may  be 
in  a  pair  of  spectacles,  the  other  glass  being  merely  tinted;  the 
opacity  is  then  inconspicuous  to  an  observer.  But  this  has  the  same 
disadvantage  of  withdrawing  the  stimulus  of  exertion.  An  opaque 
glass  over  the  sound  eye  is  useless  for  the  vertigo,  and  increases  the 
amount  of  the  secondary  deviation. 

Operative  interference  can  do  little  in  cases  of  ocular  palsy.  The 
only  condition  in  which  it  is  admissible  is  that  in  which  antag(>ni>tio 
contracture  has  been  developed,  and  the  paralysed  muscle  has  re- 
gained  power,  but  cannot  overcome  the  opposing  contracture.  In  such 
a  case  the  tendon  of  the  contractured  muscle  may  be  divided  without 
disturbing  its  other  connections ;  it  forms  a  fresh  attachment  a  tew 
millimetres  further  back,  and  the  result  on  the  movement  of  the  eye 
is  often  very  satisfactory. 

The  treatment  of  paralytic  ptosis  is  that  of  disease  of  the  third 
nerve.  The  muscle  itself  is  not  accessible  to  electrical  stimulatioiu 
In  the  double  ptosis  of  nervous  debility,  nervine  tonics,  quinine  and 
strvchnia,  are  useful,  and  their  influence  is  aided  by  local  treatment^ 
which  stimulates  the  flfth  nerve,  and  so  produces  a  reilox  action  on 
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tbe  centre  of  the  levator.  Electricity  may  be  used,  eltlier  the  voltaic 
or  induced  current  applied  to  the  skin  about  the  orbit,  but  a  stimu- 
lating liniment  which  stings  tbe  skin  (as  chloroform  liniment  on 
spongiopiline)  usually  answers  as  well.  Tbe  morning  ptosis  can 
always  be  quickly  relieved  in  tbis  manner.  Tbe  hysterical  form  is 
often  a  very  obstinate  affection.  Blisters  to  tbe  temple,  farudism, 
and  (in  tbe  unilateral  form)  tying  up  the  otber  eye,  are  the  most 
efficient  means«  and  usually  in  time  remove  the  bymptoms. 


Spasm  of  the  Oculab  Muscles. 

Tbe  varieties  of  spasm  of  tbe  ocular  muscles  are  numerous,  but 
only  a  few  are  of  medical  significanccr  Two  classes  may  be  dismissed 
with  a  mere  mention.  (1)  Those  that  are  connected  with  disorder  of 
the  ocular  visual  process,  as  tbe  convergent  strabismus  of  hyperme- 
tropia,  tbe  divergence  of  myopia,  the  adaptive  deviation  tbat  occurs 
when  there  is  partial  opacity  of  the  media,  and  the  irregular  position 
that  often  accompanies  absence  of  sight.  (2)  The  secondary  deviation 
in  one  eye,  consequent  on  palsy  of  a  muscle  of  the  other  eye,  and  the 
antagonistic  contracture  in  the  same  eye.  Tbe  second  class  has  been 
already  described  ;  those  of  tbe  first  do  not  come  witbin  the  scope  of 
this  work.  Of  the  remaining  forms,  one  of  great  importance — nys- 
tagmus— will  be  separately  described.  The  remainder  may  be  grouped 
into  five  classes. 

(1)  Associated  spasm  from  central  disease  is  not  uncommon.  Its 
character  depends  on  the  position  of  its  cause :  botb  eyes  are  affected 
in  disease  of  the  hemispheres ;  one  eye  ouly  in  some  cases  wbere 
tbe  lesion  is  in  the  nuclei  or  the  eye  muscles.  In  a  paralysing  lesion 
of  one  hemisphere  tbe  eyes  deviate  towards  the  diseased  side,  but  tbe 
deviation  is  merely  due  to  tbe  unopposed  influence  of  tbe  opposite 
hemisphere.  An  irritating  lesion  of  one  hemisphere  causes  conjugate 
deviation  towards  the  opposite  side,  the  result  of  spasm ;  this  occurs 
also  at  tbe  onset  of  unilateral  convulsions,  and  is  often  associated  with 
muscular  rigidity  of  tbe  limbs  on  the  side  towards  which  the  eyes  are 
directed.  In- one  interesting  case,  deviation  to  the  rigbt  was,  dunng 
four  months,  a  persistent  symptom  of  a  depressed  fracture  below  tbe 
left  parietal  eminence,  and  it  ceased  when  the  depressed  bone  was 
raised  by  trephining.^ 

Since  a  lesion  in  one  side  of  the  pons  causes  a  loss  of  the  conjugate 
movement  towards  tbe  side  of  the  lesion,  the  muscles  being  excited 
from  structures  in  tbis  position  (see  p.  186),  irritating  disease  may 

•  Thompson,  *  Brain/  April,  1883,  p.  99.  It  may  be  noted  that  the  fracture  wa» 
t>cliin(l  the  rew^ion  in  which  experiment  places  the  centres  for  the  lateral  movement, 
which  is  in  front  of  the  central  convolutions  (^ee  p.  13).  Hut  the  structures  that 
overHct  are  often  only  noiir  a  ))rimHry  lenion,  the  influence  of  which  if  exerted  on 
the  neighbourhood,  and  sometimes  only  in  oue  direction. 
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be  expected  to  cause  spasmedib  deYiation  towards  tbat  side.  But 
such  spasm  is  seldom  observed,  appareutly  because  the  structures  con- 
cerned are  readilj  damaged  and  rendered  inactive.  An  acute  lesion 
which  causes  the  conjugate  paralysis  maj,  however,  produce  a  dis- 
tinctly spasmodic  deviation  towards  the  opposite  side,  probably  bj 
an  indirect  influence  on  the  corresponding  centre  of  the  other  side  of 
tbe  pons.*  Between  the  two  there  must  be  a  close  functional  relation^ 
indispensable  for  their  normal  action,  and  throwing  light  on  manj 
phenomena  of  disease  (see  "  Nystagmus,"  p.  209). 

(2)  Irregular  tpasm  from  brain  disease, — In  irritating  diseases  of 
the  base  of  the  brain,  especially  in  meningitis,  spasm  occurs  in  one  or 
more  ot  the  ocular  muscles,  causing  slight  irregular  deviation  of  the 
visual  axes,  comparable  to  the  variable  rigidity  that  occurs  in  the 
limbs,  and  may  change  in  seat  and  degree  from  time  to  time.  It  is 
probably  due  to  irritation  of  the  motor  nerve-trunks.  Care  must  be 
taken  not  to  mistake  for  spasm  the  deviation  from  loss  of  power  which 
is  so  common  from  the  same  cause.  In  spasm  there  is  deviation  when 
the  eyes  are  at  rest  in  the  mid-po:jition  ;  in  recent  paralysis  there  is 
not.  It  must  be  remembered  tbat  paralysis  and  spat>m  are  often  con* 
joined.     Such  irregular  spasm  is  generally  tonic. 

Slight  irregular  spasm  of  the  ocular  muscles  sometimes  occurs  in 
chorea.  It  is  rarely  sufficient  to  be  seen,  but  causes  transient  diplopia, 
which  may  be  thought  to  indicate  organic  brain  disease  if  the  depend- 
ence on  chorea  is  not  known<  If  patients  are  questioned  on  the 
point,  this  diplopia  will  be  found  to  be  by  no  means  rare. 

(3)  Chronic  spasm  in  individtuil  muscles  is  extremely  rare  apart 
from  tbe  secondary  deviation  already  mentioned.  In  the  best-marked 
cases  the  spasm  bas  not  been  continuous,  but  has  occurred  on  certain 
movements  of  the  eyes,  sometimes  associated  with  pain.  Thus,  of 
two  cases  recorded  by  Hock,t  in  one,  as  soon  as  an  object  was  moved 
to  the  right  of  the  middle  line,  spasmodic  contraction  occurred  in  the 
right  internal  rectus  (with  great  pain),  bringing  tbe  eye  into  extreme 
adduction,  and  as  soon  as  the  object  was  moved  to  the  left  beyond  the 
middle  line  the  spasm  relaxed,  and  the  right  eye  moved  outwards  into 
tbe  fixing  position.  In  tbe  other  case  there  was  slight  weakness  of 
tbe  right  internal  rectus,  and  as  soon  as  tbe  object  was  moved  to  the 
left  of  the  middle  line,  spasm  in  the  left  external  rectus  moved  the 
eye  into  extreme  abduction.  Tbe  spasm  thus  affected  the  muscle 
that  would  be  the  seat  of  secondary  deviation,  but  was  distinguished 
from  this  by  its  extreme  degree.  This  case  iM  interesting  because 
the  spasm  occurred  with  slight  left  hemiplegia,  and,  from  some 
accompanying  disturbance  of  taste,  may  have  been  due  to  disease  in 

*  As  in  a  cAse  I  have  recorded  of  acnte  ansraiia  of  the  right  half  of  the  pons 
(dne  to  arterial  obstruction)  whicli  cansed  deviation  of  the  eyes  to  the  left.  It  waa 
increased  from  time  to  time,  with  violent  nystsgmos  ('  Trans.  Ophth.  See.,'  188i^ 
p.  308). 

t  •  Wiener  KUnik,'  April.  1876,  p.  116. 
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the  upper  part  of  tbe  pons.  Sometimes  two  muscles  acting:  together 
are  involved  in  the  spasm,  as,  in  one  case,  tbe  superior  oblique  and 
inferior  rectus,  wbicb  are  normal Ij  associated  (Stilling). 

(4>)  Hysterical  Spasm. — In  bjntericai  fits  the  eyes  are  usually 
directed  either  upwards  and  to  one  side,  often  so  as  to  almost  entirelj 
conceal  the  coruea,  or  tbej  are  directed  inwards  in  strong  conver- 
gence— a  common  symptom.  They  never  diverge  as  they  do  in 
organic  disease.  Sometimes  the  convergence  persists  during  the 
intervals,  and  is  then  usually  associated  with  spasm  of  accommo- 
dation. 

(5)  Paroxysmal  Spasm, — In  convulsive  attacks  in  which  tbe  con- 
vidsion  is  unequal  on  the  two  sides,  the  eyes  constantly  deviate  (with 
the  head)  towards  tbe  side  most  convulsed,  and  if  the  second  side  is 
alTected  in  greater  degree  after  the  first,  the  eyes  subsequently  deviate 
towards  that  side.  When  the  fit  is  over  there  may  also  be  a  deviation 
fiom  the  side  most  convulsed,  accompanying  the  transient  weakness 
common  in  that  side.  Such  spasm  is  seldom  unilateral,  but  during 
brief  attacks  of  clonic  torticollis  (in  a  child  of  eleven  months)  drawing 
the  head  to  the  right,  tbere  was  strong  deviation  of  the  left  eye  in  the 
same  direction.  A  single  muscle  may  be  the  seat  of  brief  spasm, 
resembling  in  miniature  an  epileptoid  seizure,  and  sometimes  attended 
with  transient  obscuration  of  consciousness.  During  the  attack  there 
ia  diplopia,  and  often  giddiness  from  the  erroneous  projection.  Clonic 
Si  asm  in  the  orbicularis  may  occur  at  the  same  time.  Such  attacks, 
for  instance,  occurred  in  a  man  aged  forty -seven  ;  there  was  very  slight 
permanent  defect  of  power  in  the  left  external  and  both  internal 
recti.  Occasionally,  without  any  exciting  movement  of  the  eye, 
tonic  spasm  in  the  external  rectus  would  draw  the  left  eye  strongly 
outwards  for  about  tbirty  seconds.  During  this  time  there  was  con- 
stant winking  with  both  eyelids,  which  seemed  to  tbe  patient  to  be 
due  to  an  effort  to  get  the  eye  right,  but  could  not  be  prevented.  The 
deviation  suddenly  ceased,  but  for  a  few  minutes  afterwards  the  left 
eyelid  was  about  one  twelf  tb  of  an  inch  lower  tban  the  other,  and  tben 
both  were  alike.  There  was  no  bistory  of  venereal  disease,  and  syphilis 
was  for  other  reasons  very  improbable. 

Another  patient,  aged  thirty-six,  also  without  history  of  syphilis, 
suffered  from  frequent  attacks  (lasting  only  a  few  seconds),  two  of 
which  I  witnessed.  Tbere  was  a  sudden  sensation  of  heat,  spreading 
from  tbe  left  inner  cantbus  and  extending  over  the  eye  and  temple, 
accomptinied  with  impairment  of  sight  of  both  eyes,  varying  from  sligbt 
dimness  to  absolute  loss  of  sight,  and  with  abduction  of  the  left  eye 
from  mid-position  to  about  halfway  to  tbe  outer  cantbus,  the  right 
eye  being  still.  If  walking,  he  deviated  to  tbe  left  during  the  attack, 
])robubly  from  erroneous  projection  of  the  left  field.  In  tbe  intervals, 
movements  of  the  eyes  were  perfectly  normal.  Tbe  attacks  consisted 
of  tonic  and  then  clonic  spasm,  and  resembled  perfectly  miniature 
epileptic  convulsions.     Some  years  later  this  spasm  had  ceased,  but 
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tLe  patient  presented  complete  internal  and  partial  external  ophtbal- 
moplegia,  clearly  due  to  nuclear  degeneration. 

Ntstaomus. — Rhythmical  movements  of  the  eyes,  involuntary, 
frequent,  usually  bilateral  and  similar  in  each  eye,  produced  by 
alternating  contractions  in  opposing  muscles,  are  termed  "nystag- 
mus." Two  forms  must  be  distinguished :  (a)  that  in  which  slight 
movement  is  associated  with  weakness  of  the  muscles,  and  occurs  only 
when  the  weak  muscles  are  put  in  action;  (6)  that  in  which  the 
movement  groes  on  continuously  in  all  positions  or  only  in  some,  with 
or  without  loss  of  power,  but  more  than  the  mere  tremor  of  weakness. 
Only  the  second  form  is  here  considered.  Among  its  causes  the  fol- 
lowing are  the  chief : 

(1)  Local  affections  of  the  eyes  which  interfere  with  sight,  but  have 
no  other  character  in  common, — opacities  of  cornea  or  lens,  and  inflam- 
mations or  degenerations  of  retina  and  choroid.  It  scarcely  ever  results 
from  simple  errors  of  refraction,  however  considerable.  These  eye  dis- 
eases cause  nystagmus  chiefly  wiien  they  occur  in  infancy  or  earlj 
childhood.  Nevertheless  it  is  doubtful  whether  nystagmus  results 
from  blindness  which  is  actually  congenital,  although  slow  rolling 
movements  of  the  eyes  are  observed  in  such  cases.  In  adult  life 
ocular  disease  alone  rarely  causes  nystagmus,  but  it  certainly  aids  the 
development  of  nystagmus  due  to  other  causes. 

(2)  In  albinism  this  condition  is  very  common. 

(3)  It  occurs  in  miners,  chiefly  in  those  who  work  in  coal-mines, 
and  who  use  the  pick  in  a  stooping  or  lying  posture,  in  which  the 
eyes  are  habitually  turned  to  one  side.  It  is  also  far  more  frequent 
where  the  dim  safety-lamp  is  used  than  in  mines  which  can  be 
worked  with  brighter  naked  lights.  This  form  has  been  admirably 
investigated  and  elucidated  by  Snell. 

(4)  It  occurs  in  diseases  of  the  nervous  system  of  the  most  varied 
seat  and  character,  especially  in  degenerative  affections  of  most  forms, 
but  sometimes  accompanies  the  chronic  stage  of  acute  maladies,  such 
as  disseminated  myelitis.  It  is  usually  conspicuous  in  insular  sclerosis 
and  also  in  hereditary  ataxy,  but  not  in  ordinary  locomotor  ataxy. 
In  other  diseases  attended  with  tremor  it  is  rare.  In  paralysis 
agitans  it  is  never  met  with— a  curious  fact,  considering  how  closely 
the  alternating  movement  of  nystagmus  resembles  that  of  shaking 
palsy.  It  occurs  in  many  diseases  of  the  brain,  diffuse  and  focal; 
meningitis,  meningeal  heemorrhage,  thromboses  in  sinuses,  and  in 
cases  of  tumour,  bsemorrhage,  and  softening  in  various  situations.  It 
is  common  in  tumours  of  the  cerebellum,  but  the  most  intense 
nystiigmus  I  have  seen  was  due  to  a  tumour  in  the  right  optic 
thalamus.  I  have  also  known  it  to  occur  in  disease  of  one  side  of  the 
pons  (arterial  occlusion  causing  local  anaamia,  fatal  before  softening 
could  0Ci:ur)  ;  the  quick  movement  was  from  the  side  of  the  lesion, 
and  there  was  associated  palsy  of  the  lateral  movement  towards  the 
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diseased  side.  In  an  analogous  case,  seen  only  du nog  life,  a  cbronic 
lesion,  evidently  on  tbe  right  side  of  the  pons,  caused  i>artial  palsy  of 
the  right  fifth  nerve,*  and  loss  of  tbe  movement  of  both  eyes  to  the 
right.  An  attempted  movement  to  the  rigbt  produced  no  nystagmus, 
but  when  the  eyes  were  moved  to  the  left  this  at  once  set  in,  the 
quick  motion  being  in  that  direction.  Nystagmus  often  occurs  in 
cases  of  degenerative  disease  of  the  spinal  cord  and  brnin,  in  which 
there  is  no  evidence  of  a  focal  lesion. 

The  movement  is  usually  bilateral ;  very  rarely  it  affects  one  eye 
only.  Horizontal  (lateral)  movement  is  tbe  most  common  ;  next  a 
rotatory  motion;  vertical  movement  when  the  eyes  are  directed 
upwards  will  be  found  far  from  rare,  if  looked  for,  but  is  seldom 
continuous  wben  the  eyes  are  at  rest;  one-sided  nystagmus  has  been 
said  to  be  generally  vertical.  Rotatory  nystagmus  may  occur  only 
wben  the  eyes  are  moved  in  a  certain  direction.  Its  cbaracter  may 
show  clearly  its  sources ;  e.  g.  in  one  case  the  quick  movements  were 
manifestly  due  to  tbe  superior  oblique.  I  have  once  seen  the  motion 
limited  to  the  internal  recti  and  tbe  mid-position,  ceasing,  or  almost 
ceasing,  on  lateral  movements.  It  was  a  case  of  tumour  of  the  right 
optic  thalamus,  which  might  have  pressed  on  the  corpora  quadri- 
gemina.  It  probably  did  so,  since  the  upward  movement  and  right 
external  rectus  were  enfeebled.  The  extent  of  tbe  movement  in 
nystagmus  varies  from  one  to  ten  millimetres  ;  from  two  to  four  miili- 
metres  is  the  common  range.  Occasional ly»  wben  it  is  too  slight  to 
be  seen  with  the  naked  eye,  it  may  be  observed  with  the  ophthalmo- 
scope when  the  fundus  is  examined.  The  frequency  is  usually  from 
60  to  200  separate  movements  (t.  e.  in  the  same  direction)  per  minute; 
rarely  it  is  slower  than  60;  occasionally  it  is  too  frequent  to  be 
counted.  The  rbytbm  is  usually  regular;  in  some  cases  there  are 
slight  variations  in  frequency  from  time  to  time.  If  there  is  slow 
nystagmus  when  the  eyes  are  at  rest,  the  oscillations  often  become 
more  frequent  wben  the  eyes  are  moved.  The  alternating  movements 
are  not  equally  quick ;  tbere  is  a  sudden  rapid  movement  in  one 
direction  and  slow  return.  In  describing  nystagmus,  it  is  said  to  be 
to  the  side  towards  which  the  movement  is  most  rapid.  In  many 
contimious  cases  the  quick  movement  is  in  tbe  direction  in  which  tbe 
nystagmus  is  most  energetic  on  voluntary  movement. 

Tbe  symptom  may  be  constant,  or  it  may  occur  only  when  tbe  eyes 
are  moved  in  a  certain  direction,  sideways,  upwards,  or  downwards. 
In  tbe  second  form  it  is  often  associated  with  weakness  of  the 
muscles,  to  which  it  may  be  due.  Very  rarely  there  is  a  slight  move- 
ment of  the  head,  corresponding  to  tbat  of  tbe  eyes  in  time  and  in 
direction,  or  \v  tbe  opposite  direction  to  that  of  tbe  eyes.f    All  forms 

•  Chiefly  of  the  motor  division,  accompanied  by  slight  paralyeii  of  all  parts  of 
the  right  side  of  tbe  face,  constant  blinking  of  left  eyelids,  not  of  the  right,  and 
vertigo,  objective  and  bubjective,  to  the  lett. 

f  In  a  case  lately  under  my  care,  with  symptoms  of  cerebellar  tumour  and  lateral 
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cease  during  sleep.  In  cases  that  date  from  infancy  the  patient  is 
never  conscious  of  the  movement,  nor  is  there  any  apparent  move- 
ment of  objects ;  in  cases  which  commence  in  later  life  there  some- 
tinios  is  an  apparent  movement  of  objects  ;  more  fn  quently  there  is 
not.  The  apparent  movement  of  objects  is  generally  in  the  direction 
of  the  quick  movement  of  the  nystagmus.  Barely  there  is  a  move- 
ment of  the  upper  lid  synchronous  with  that  of  the  eye ;  this  associa- 
ti<»n  occurs  chiefly  when  the  nystagmus  is  vertical,  but  I  have  seen  it 
once  when  the  movement  was  horizontal.  In  vertical  nystagmus 
there  is  often  a  slight  movement  of  the  lid  communicated  to  it  from 
the  eye,  which  must  be  carefully  distinguibhed  from  the  actual 
Kpasiu  of  the  lid. 

The  nystagmus  of  miners  presents  considerable  variations  in 
different  cases.  Any  form  of  movement  may  be  met  with,  and  it  may 
occur  in  all  or  only  in  one  position  of  the  eyes.  It  often  occurs  only 
in  the  recumbent  posture,  such  as  the  miner  assumes  in  his  work,  and 
may  cease  wheu  he  is  upright.* 

The  physiological  pathology  of  nystagmus  is  still  to  a  large  extent 
obscure.  The  perfect  bilateral  symmetry  of  the  movement,  con- 
spicuous in  the  vast  majority  of  cases,  indicates  its  central  origin, 
and  is  opposed  to  the  simple  but  inadequate  explanation  wMch 
ascril^es  it  to  muscular  fatigue.  Why  the  steady  tonic  contraction  of 
health  should  be  broken  into  clonic  contraction  no  one  has  yet  been 
able  to  say ;  but  the  physiological  associations  of  the  ocular  move- 
ments enable  us  to  understand  something  of  the  influences  that  pro- 
duce it.  We  may  take  as  the  simplest  form  that  in  which  the  move- 
ment is  lateral.  For  lateral  movement  of  the  eyes,  there  is  a  separate 
centre  in  the  pons  on  the  side  towards  which  the  movement  takes 
place.  The  movement  of  lateral  nystagmus,  like  that  of  health, 
must  be  directly  produced  from  this  centre.  Every  normal  movement 
involves  the  activity  of  the  centre,  and  also  a  lessened  action  of  that 
on  the  other  side,  causing  relaxation  of  tho  antagonists,  and  this  is 
followed  by  increased  activity,  so  as  to  bring  the  eyes  back  to  the 
middle  line.f  Hence  there  must  be  a  mutual  connection  between  tho 
functional  states  of  the  antagonistic  centres  on  the  two  sides,  and  this 
probably  underlies  the  alternation  of  movement  in  nystagmus.  It  is 
probable  that  the  intermitlence  is  due  to  a  derangement  of  their 
function,  necessarily  produced  whenever  the  eyeballs  are  the  seat  of 
spasm.     If  so,  the  oscillations  may  be  neglected  in  considering  the 

oystafi^us,  the  pharynx  and  larynx  were  the  s^at  of  similar  movement;  that  in  the 
pharynx  was  horizontal,  townriis  the  middle  line ;  in  the  larynx  there  was  a  similar 
lateral  movement  of  the  arytsno'd  cartihiges.  The  rate  of  the  movement  was  the 
same  as  ia  the  ocular  muscles,  180  per  minute  (Spencer,  '  Lancet,'  1886,  vol.  ii, 
p.  702). 

•  See  Snell.  'Trans.  Oph.  Soc.,'  vol.  iv,  p.  316. 

t  That  mere  ela^itictty  brings  the  eyes  hack  seems  improbable  from  what  we  know 
of  the  related  contraction  of  antagonists  elsewhere.  Moreover  any  such  action 
depends  on  moscular  tone,  and  is  absent  in  the  atonic  patsy  of  total  nerve  diseaae. 

VOL.  II.  14 
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relations  of  the  symptom.  Their  origin  constitutes  a  separate  problem 
common  to  all  forms,  and  distinct  from  that  of  its  causation. 

Tlio  rt^lations  of  nystagmus  are  extensive.  The  nuclear  centres  are 
act<^d  on  by  centripetal  impressions  as  well  as  by  the  will.  They  are 
influenced  by  visual  impressions  to  a  degree  which  we  can  only 
discern  indirectly  (since  the  process  does  not  enter  into  the  region  of 
ctmseiousness)  by  considering  how  accurately  and  yet  how  easily  we 
can  follow  with  the  eye  a  swiftly  moving  object.  This  ability  is 
apparently  acquired.  The  newly  born  child  never  "fixes"  an  object, 
never  follows  a  light,  however  brilliant.  Not  until  later  is  there 
established  the  functional  relation  of  the  motor  centres  to  the  visual 
impression,  in  what  is  essentially  a  reflex  process,*  and  for  this  to 
be  normally  developed  it  is  apparently  necessary  that  the  stimulation 
of  the  optic  nerve  should  correspond  to  the  average  degree  and 
character.  Hence  it  is  intelligible  that  if  this  visual  control  is 
jvartially  but  not  perf<*ctly  established  (in  consequence  of  early 
ocular  disease  lessening  vision)  the  action  of  the  motor  centres 
should  l>e  abnormal.  Hence,  too,  we  can  understand  that  imperfect 
ocular  guidance  (as  the  bad  light  of  the  safety-lamp)  may  aid  other 
causes  in  developing  derangement  in  later  life.  In  albinism  the 
early  visual  impressions  may  err  on  the  side  of  painful  and  disturbing 
excess,  from  the  absence  of  the  pigment  of  the  eye. 

Again,  the  ocular  motor  centres  must  be  acted  on  by,  as  they  cer- 
tainly act  on,  the  equilibrial  centres.  These  are  guided  by  the 
innervation  of  the  eyeball  muscles.  Thus  these  muscles  will  be 
brought  indirectly  under  the  influence  of  the  semicircular  canals. 
Nystagmus  can  be  induced  in  health  by  rotation  of  the  body 
(Donders) ;  quick  movements  of  the  eyes  occur  in  the  direction  in 
which  the  body  has  rotated,  and  there  is  a  slower  return.  The  quick 
movements  occur  towards  the  side  on  which  the  horizontal  semi- 
circular canal  has  been  subjected  to  increased  pressure  by  the  rota- 
tion. In  chronic  otitis,  pressure  on  the  ear  has  been  often  observed  to 
cause  a  nystagmus  precisely  similar,  ceasing  with  the  pressure  ;t  it 
is  usually  lateral,  but  sometimes  rotatory.     Vertigo  always  attends 

*  I  recorded  some  years  ago  ('  BrHin/  vol.  ii)  a  case  in  which  the  reflex  fixation  of 
the  eves  whs  hi  ought  into  salience  hy  disease.  If  the  patient,  looking  at  one  object, 
was  told  to  lo4)k  at  another  at  some  lateral  distance  from  the  first,  his  head  was 
instantly  turneil  in  tlie  direction  of  the  second  ohjoct,  but  the  eyes  remained  fixed 
on  the  first  hy  a  movement  as  rapid  as  that  of  the  head,  but  in  the  opposite  direc- 
tiim,  and  then  tliey  were  slowly  m()ved  into  the  position  corresponding  to  the  second 
objet't.     The  patient  was  in  the  last  stage  of  progressive  muscular  atrophy. 

t  Schwalbach,  Hughlings  Jackson,  Pfliiger  (attempt  to  extr.ict  a  polypus). 
Injections  into  the  ear  sometimes  excite  it.  Movements  are  also  related  to  true 
auditory  imprtssions,  at  least  in  *<o  far  as  rhythm  is  concerned,  as  musical  "  marches  " 
illustrate.  In  {KH'uliar  liyst^Toid  states,  Hogy6s  has  found  that  ny!*tagmus  could 
be  pnxlnci'd  by  bringing  a  vibrating  tuning-fork  near  the  ear,  and  that  the  moTe- 
niont^i  varied  with  the  ra])idity  of  the  vibrations.  He  was  also  able  to  cause 
nxstacmns  by  other  sensory  impressi  us  (' Orvosi-Hetilap,*  1886,  and  'Cent.  f. 
Nervenb./  p.  526). 
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it;  a  motor  sensation  which,  if  intense,  goes  on  to  movement  in 
which  the  ejes  and  head  lead  the  way.  Hence  involuntary  movement 
of  the  eyes  is  not  surprising,  the  cause  of  the  intennittence  being,  as 
already  stated,  a  separate  problem.  In  the  nystagmus  of  miners, 
which  may  occur  only  in  the  recumbent  posture,  we  may  also  tnice,  as 
one  factor,  an  influence  of  the  equilibria!  centre  (and  probably  of  the 
<»inal  impressions)  on  the  centre  for  the  movement  of  the  eyes. 

The  wide  variation  in  the  position  of  organic  disease  that  may  cause 
nystagmus  is  scarcely  surprising  when  we  consider  how  wideand  various 
must  be  the  total  connections  of  the  functions  of  vision,  of  movement 
of  the  eyes,  and  of  the  maintenance  of  equilibrium ;  and  that  we  can 
trace  a  connection  between  nystagmus  and  the  derangement  of  each 
of  these,  including  some  causes  of  vertigo.  But  it  is  also  common  in 
Tarious  degenerative  diseases  in  which  we  cannot  trace  its  source, 
but  which  show  how  easily  deranged  must  be  the  mechanism  l>y  which 
in  health  the  muscular  contractions  are  kept  uniform.  It  would 
even  seem  as  if  the  nuclear  centres  hare  a  tendency  to  rhythmical  or 
intermittent  action,  which  is  normally  counteracted,  possibly  by  the 
influence  of  the  corresponding  centres  on  the  other  side.  When 
deranged,  spasm  that  would  be  continuous  in  the  limbs  becomes 
intermittent  in  the  eyes.  This  view  is  suggested  by  the  case  of  arterial 
obstruction  in  the  pons  already  mentioned.  Nystagmus  was  clearly 
due  to  the  over-action  of  the  centres  on  the  undamaged  side,  under  the 
influence  of  loss  of  function  of  those  on  the  other.*  But  this  part  of 
the  subject  needs  far  more  systematic  study  than  it  hasj  yet  received. 

The  practical  significance  of  nystagmus  in  diagnosis  is  extremely 
great,  not  from  any  distinct  indication  of  the  seat  or  precise  nature 
of  the  disease,  but  because  it  shows  the  presence  of  more  than  merely 
functional  disturbance.  It  is  often  marked  at  the  early  stage  of 
degenerative  disease  when  other  symptoms  are  equivocal,  and  a 
search  for  it  should  never  be  omitted,  and  should  always  include  the 
upward  movement  of  the  eyes.  It  may  be  trusted  without  hesitation, 
and  prevents  a  mistake  in  diagnosis  in  a  very  large  number  of  cases. 

Spasm  of  the  levator  is  occasionally  met  with  as  an  isolated 
symptom,  and  also  as  one  of  the  features  of  exophthalmic  goitre. 
The  isolated  form  (sometimes  termed  lagophthalmos,  or  "  hare-eye  *') 
is  usually  due  to  some  inhibitory  irritation  in  the  region  of  the  fifth 
nerve.  Late  in  life  it  may  come  on  as  an  independent  affection, 
analogous  to  other  muscular  spasms,  as  torticollis  and  facial  spasm. 
The  contraction  is  usually  touic,  an  excessive  degree  of  the  normal 

*  In  continaoue  contraction  the  muscular  fibres  contract  alternately ;  in  clonut 
all  seem  to  contract  together,  and  the  contraction  is  brief  but  renewed.  Such  a 
common  brief  contraction  would  explain  the  intermissions  of  nystag^mt.  the  oppo- 
nent! being  always  ready  to  contract  when  the  original  action  ceases.  This  readiness 
prevents  the  assumption  that  the  common  action  of  all  the  fibres  is  due  to  any  other 
caase  than  the  condition  of  the  centre  of  the  acting  muscles. 
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tonic  contraction  of  tbo  levator  which  keeps  the  eyelid  raised;  the 
muscle  is  iin[)erfecil)r  relaxed  when  the  eye  is  directed  downwards  or 
the  lids  are  closed.  Hence  the  eyelid  is  a  little  higher  than  the  other 
when  the  eyes  are  directed  straight  forwards;  and  on  looking  down, 
the  lid  does  not  descend,  so  that  a  wide  extent  of  sclerotic  is  exposed 
above  the  cornea.  When  the  lids  are  closed,  the  upper  lid  may  be 
brought  down  by  the  orbicularis,  but  not  to  the  same  extent  as  on  the 
other  side,  and  hence  tbe  lids  do  not  descend  equally.  The  exposure 
of  the  sclerotic  above  the  cornea  gives  the  impression  of  slight  pro- 
minence of  the  ball.  A  long-continued  spasm  in  the  levator  seems,, 
indeed,  to  cause  the  eyeball  to  be  actually  a  little  more  prominent 
than  the  other,  in  consequence  of  the  origin  of  the  levator  being  below 
the  level  of  the  upper  part  of  the  eyeball;  but  the  apparent  pro- 
minence due  to  the  exposure  of  the  sclerotic  is  much  greater  thau  the 
real  prominence.  The  retraction  of  the  upper  lid  may  cause  a  slightly 
greater  fulness  of  its  tissues  than  exists  on  the  other  side.  Unless  the 
affection  is  due  to  removable  irritation  of  the  fitth  nerve  it  is  extremely 
obstinate. 

Clonic  spasm  is  also  rare.  It  occurred  from  time  to  time  in  the 
case  of  reflex  ptosis  mentioned  on  p.  200.  A  very  singular  case  of  con- 
genital spasm  of  the  levator  was  exhibited  at  the  Ophthalmologioal 
Society  by  Mr.  Marcus  Gunn.  There  was  slight  ptosis  and  slight 
myosis  on  one  side,  and  the  eyelid  was  raised  by  slight  contraction  of 
the  levator  whenever  the  external  pterygoid  of  the  same  side  was  put 
in  action.* 

Spasmodic  elevation  of  the  upper  eyelid  also  occurs  from  irritation 
of  the  cervical  sympathetic.  We  have  seen  that  this  nerve  supplies 
the  plain  muscular  fibres  of  the  orbit,  which  are  indirectly  connected 
with  the  eyelids ;  and  that,  as  their  paralysis  may  cause  slight  drooping 
of  the  lid,  so  their  stimulation  may  produce  slight  elevation.  It  is 
probable  that  this  spasm  is  the  cause  of  the  increase  in  the  normal 
elevation,  and  of  the  defective  descent  of  the  lid  in  looking  down,  in 
many  cases  of  exophthalmic  goitre  (Graves'  disease).  But  this  form 
will  be  considered  in  the  account  of  that  disease.  I  have  once  seen  a 
similar  slight  retraction  and  defective  descent,  on  the  left  side  only,  in 
a  girl  of  seventeen,  who  had  distinct  myxoedematous  swelling  of  the 
breasts,  neck,  and  face,  bilateral,  but  not  elsewhere,  and  with  no  sym- 
ptom of  Graves*  disease, and  also,  as  a  transient  symptom  on  one  side 
only  (after  anxiety),  associated  with  card io- thyroid  disturbance  bo 
slight  tiiat  alone  it  would  scarcely  have  been  noticed.  Similar  spasm 
is  said  to  have  been  met  with  in  pregnancy  as  a  reflex  symptom. 

*  '  Ophtlinlinological  TranRnctions,'  vol.  iii,  p.  283.  Ae  one  of  ft  committee 
appointed  to  report  on  the  case,  1  had  an  op|)ortuiiity  of  carefully  exawiaing  it. 
Tiie  Himph-st  explanation  for  the  condition  seemed  to  be  that  some  of  tbe  levator 
fibres  of  the  tltird  nerve  aios<-  from  the  motor  nucleus  of  the  fifth  nerve.  The  tmall 
size  o\  the  pupil  nii^ht  be  duo  to  the  influence  of  those  cells  of  the  third  nenr^* 
nucleus  which  ought  to  have  been,  but  were  net,  connected  with  the  levator. 
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Treatmeni, — Little  can  be  done  for  tbe  treatment  of  these  ocular 
8)>a8Tns  beyond  tbe  removal  of  their  cause  as  far  as  this  can  be 
efiPect«»d.  Hock's  second  case  was  apparently  cured  by  specific  reme- 
dies, his  first  case  by  tenotomy.  Hysterical  convergence  can  generally 
be  removed  by  a  small  blister  to  each  temple,  if  the  potent  iufiuence  of 
neglect  is  ineffective.  The  paroxysmal  epileptoid  form  of  ocnlar  spasm 
is  very  obstinate.  Bromides  bave  little  influence  upon  it,  and  tonics 
do  more  good  than  sedatives.  Counter- irritation  to  the  temple  some- 
times seems  to  produce  a  beueficial  effect. 

In  the  treatment  of  nystagmus,  the  improvement  of  vision,  if  this 
is  defective,  and  the  removal  of  any  cause  that  can  be  discovered,  are 
the  chief  measures.  The  form  that  occurs  in  miners  needs,  as  a  rule,  a 
change  of  occupation,  or  at  least  of  habitual  position,  so  as  to  relieve 
the  eyes  from  this  postural  strain,  together  with  an  improvement  in 
the  light  by  which  tbe  work  is  done.  For  other  forms  very  little  can 
be  effected.  The  application  of  a  feeble  voltaic  current,  from  the 
mastoid  process  to  the  closed  evelids,  was  recommended  by  Svetlin, 
but  has  failed  in  the  hands  of  others.  But  the  symptom,  in  many 
cases,  scarcely  calls  for  treatment. 

Spasm  of  tbe  levator  is  a  most  intractable  affection,  unless  there  is 
irritation  of  the  fifth  nerve  or  any  other  cause  which  can  be  removed. 
When  no  cause  can  be  traced,  the  most  varied  treatment  by  counter- 
irritation,  sedatives,  and  electricity  usually  fails.  Associated  with 
Any  symptoms  of  exophthalmic  goitre,  the  treatment  is  that  of  the 
Vktter  disease. 


THE   FIFTH  NERVE. 

The  fifth  nerve,  it  will  be  remembered,  has  an  extensive  deep  origin, 
not  only  from  the  middle  nucleus  at  the  level  of  its  surface  attach- 
ment, but  also  by  an  upper  root  of  descending  fibres  from  beneath 
the  corpora  quadrigemiuai,  and  by  a  lower  root  of  ascending  fibres 
from  a  tract  of  grey  matter  which  extends  into  the  medulla  oblongata 
(see  p.  50),  continuous  with  that  from  which  the  posterior  cervical 
roots  arise.  The  cutaneous  distribution  of  tbe  fifth  nerve  is  con- 
tinuous,  on  the  head  and  neck,  with  these  cervical  roots,  and  the 
nuclear  grey  matter  similarly  continuous.  This  enables  us  to  un<ler- 
stand  the  radiation  of  pain  from  one  nerve  region  to  the  other.  The 
nucleus  of  tbe  motor  root  is  at  the  level  of  the  origin  of  the  nerve 
from  the  pons.  The  Gasserian  ganglion  lies  in  a  hollow  on  the  petrous 
part  of  the  temporal  bone,  and  thence  the  three  divisions  pass  from 
the  cranial  cavity,  the  first  by  the  sphenoidal  fissure  to  the  orbit, 
the  second  by  the  foramen  ovale,  and  the  tliird  by  tbe  foramen 
Totuudum,  of  the  sphenoid  bone  to  the  spheno-maxillary  fossa.     The 
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first  jpart  supplies  tbe  skin  of  the  forehead  and  anterior  part  of  the 
hairv  scalp,  the  upper  eyelid,  and  the  bridge  and  tip  of  the  nose  ;  the 
second  Jpart,  the  lower  eyelid,  cheek,  anterior  part  of  the  temples,  side 
of  the  nose,  upper  lip,  upper  teetli,  and  upper  part  of  pharynx, 
tonsils,  soft  palate,  and  uvuhi  and  roof  of  mouth ;  the  ^ird  part 
supplies  the  rest  of  the  tenii)le,  the  anterior  and  up|)er  part  of  the 
ear,  the  auditory  meatus,  the  lower  part  of  the  cheek  adjacent  to  the 
mouth,  the  lower  lip,  chin,  lower  teeth  and  gums,  and  the  tongue,  part 
of  the  mucous  membnine  of  the  mouth,  and  the  salivary  glands.  The 
Junction  of  taste  in  the  anterior  part  of  the  tongue  is  subserved  by 
the  lingual  branch  of  the  third  division,  but  the  fibres  pass  from  this 
to  the  facial  nerve,  and  thence  to  the  sphenopalatine  ganglion  and 
the  second  division,  as  will  be  explained  immediately.  The  motor 
part  supplies  the  muscles  of  the  lower  jaw,  temporal,  masseter  and 
pterygoid,  the  mylohyoid,  and  the  posterior  belly  of  the  digastric. 

The  connections  of  the  fifth  nerve  are  numerous,  and  some  of  them 
are  of  considerable  importance.  The  first  part  receives,  at  the 
Gasserian  ganglion,  fibres  from  the  sympathetic,  which  pass  with  it  te 
the  eye,  and  are  the  fibres  that  innervate  the  radiating  muscle  of  the 
iris.  The  second  part  gives  off,  from  the  spheno-palatine  ganglion,, 
the  Vidian  nerve,  which  (after  a  connection  with  the  tympanic  branch 
of  the  glusso  pharyngeal)  joins  the  facial.  It  is  called  the  large 
superficial  petrosal,  after  it  has  given  off  a  branch  to  the  sympathetic. 
The  lingual  branch  of  the  third  part  gives  off  the  chorda  tympaui, 
which  joins  the  facial  in  the  Fallopian  canal,  a  little  below  its  junction 
with  the  large  petrosal  (Vidian).  There  is  strong  reason  to  believe 
that  most  of  the  fibres  of  the  chorda  tympaui  pass  into  the  petrosal 
(Vidian),  and  thus  reach  the  spheno-palatine  ganglion  and  the  second 
part  of  the  fifth  nerve.  These  fibres  not  only  conduct  taste  impres- 
sions from  the  front  of  the  tongue,  but  perhaps  also  subserve  some 
tactile  sensibility,  since  this  has  been  lowered  by  disease  of  the 
chorda  tympaui.  Lastly,  the  otic  ganglion  of  the  third  part  gives 
off  the  small  superficial  )»etr()sal  nerve,  which  is  connected  with  the 
facial  nei*ve  where  the  Vidian  joins  it,  and  ends  in  the  tympanic 
branch  of  the  glosso-pharyngeal. 

Pabalysis  of  the  Fifth  Neryb. 

Causes. — The  course  of  the  fifth  nerve  renders  it  liable  to  damage 
from  disease  in  various  situations,  but  its  deep  position  protects  it 
from  some  influences  to  which  nerve-trunks  of  superficial  course  are 
exposed,  such  as  rheumatic  neuritis,  which  is  as  rare  in  the  fifth  aa 
it  is  comuiun  in  the  lacial  nerve.  The  chief  causes  of  damage  are  the 
following : 

(1)  Disease  within  the  pons,  especially  focal  lesions,  hsemorrhage^ 
softening,  tumours,  and  sometimes  an  islet  of  sclerosis  at  the  level  of 
the  origin  of  the  nerve,  damaging  either  the  root-fibres  or  the  nuclei* 


FlFTfl    NKBVE.  215 

The  most  considerable  symptoms  are  produced  bj  damage  to  the 
root-Bbres.  The  nuclear  origin  of  the  sensory  fibres  is  so  extensive 
that  disease  never  affects  more  than  a  portion  of  it.  Degenerative 
disease  is  rare  ;  the  motor  nucleus  usually  escapes  even  in  wide-spread 
unclear  degeneration. 

(2)  The  nerve  is  often  damaged  by  disease  at  the  base  of  the  brain* 
by  tumours,  chronic  meningitis,  especially  of  syphilitic  nature,  and 
caries  of  the  bone.  It  is  liable  to  suffer  in  disease  of  either  the  posterior 
or  middle  fossa,  or  of  the  petrous  bone  l>etweenthe  two.  Inflamma- 
tion may  affect  the  root,  primary,  or  secondary  to  a  slowly  growing 
tumour,  and  the  resulting  symptoms,  in  the  lutter  (*h.se,  m^ty  subside 
until  renewed  by  pressure. 

(3)  Each  division  of  the  nerve  has  a  coarse  that  exposes  it  to 
special  lesions :  the  first,  in  the  wall  of  the  cavernous  sinus,  may  be 
damaged  by  growths  in  the  pituitary  region,  or  aneurism  of  the 
internal  carotid,  and  within  the  orbit  it  may  suffer  from  growths  or 
inflammation,  such  as  orbital  cellulitis;  the  second  and  third  pass 
into  the  spheno- maxillary  fossa,  which  is  often  invaded  by  tumours 
from  the  parotid  region  and  adjacent  boi.es. 

(4>)  Traumatic  injury,  especially  punctured  and  bullet  wounds, 
through  the  mouth  and  nose.  On  tho  other  hand,  the  nerve  is  rarely 
damaged  in  fracture  of  the  skull. 

(5)  While  secondary  neuritis  is  common,  arising  by  extension 
from  bone  or  membranes,  primary  neuritis  is  rare,  although  now  and 
then  it  is  excited  by  cold,  with  or  without  a  like  affection  of  other 
cranial  nerves,  as  the  facial  (q.  v.).  It  may  be  predisposed  to  by 
gout,  or  caused  by  syphilis.  Any  part  of  the  nerve  may  be  thus 
damaged,  and  even  the  root  may  be  inflamed  through  cold.  A  gouty 
man  drove  forty  miles  in  a  cold  wind,  and  towards  the  end  of  the 
drive  had  ti-ausient  double  vision.  Two  days  later  the  left  fifth 
nerve  became  paralysed.  In  a  case  recorded  by  Ziehl*  the  neuritis 
apparently  extended  from  the  foramen  ovale  to  below  the  junction 
with  the  chorda  tympani.  The  peculiar  neuritis  that  seems  to  be  the 
cause  of  herpes  zoster  is  frequent  in  this  nerve,  but  must  be  dis- 
tinguished from  the  ordinary  form  of  inflammation.  Interstitiai 
neuritis  has  been  found  in  hemiatrophy  of  the  face  (Mendel,  &c.). 

Stkptoms. — (a)  Sensory  Portion, — The  chief  symptom  of  an  affec- 
tion of  the  fifth  or  of  its  branches  is  loss  of  sensation  in  the  region  of 
the  skin  supplied  by  it,  universal  in  severe  disease  of  the  trunk  of  the 
nerve,  or  when  all  three  branches  are  damaged  by  a  growth  in  the 
middle  fossa  of  the  base,  but  in  disease  of  the  branches  limited  to 
areas  supplied  by  them.  The  loss  of  seuscation  is  commonly  preceded 
by  symptoms  of  irritation,  sharp,  darting,  burning  pains  referred  to 
the  region  of  its  distribution,  closely  resembling  those  of  neuralgia, 

•  •  Virchow's  Archiv,*  117,  1889. 


216  OKANIAL    KEHVES. 

and  often  acconi]>anied  by  tender  points  in  the  course  of  the  nerves. 
There  maj  be  increased  sensitiveness,  especially  to  pain.  The  dura- 
tion of  the  stage  of  simple  irritation  varies  according  to  the  quick 
or  slow  progress  of  the  disease;  sometimes  it  is  absent,  and  the 
aneesthesia  is  the  first  symptom.  Tactile  sensibility  is  usually  lost 
first,  and  there  is  often  sensitiveness  to  pain,  when  a  touch  cannot  be 
felt.  Ultimately  both  are  lost.  The  muscles  of  the  face  are  insensi- 
tive, but  are  not  weakened,  although  the  movements  of  the  face  have 
been  observed  to  be  a  liitle  slower  than  normal,  apparently  from 
defective  sensation.  The  mucous  membranes,  as  well  as  the  skin, 
become  insensitive.  The  conjunctiva  can  be  touched  and  even 
pricked  without  discomfort  or  retiex  action.  The  mucous  membrane 
of  the  nose  can  no  longer  l»e  irritated  by  snuff  or  ammonia.  Odours 
can  at  first  be  perceived  perfectly ;  after  a  time  the  sense  of  smell  is 
blunted,  in  consequence  of  the  dryness  of  the  mucous  membrane  and 
secondary  changes  in  its  epithelial  tissues.  The  ansesthesia  extends 
over  the  mucous  membrane  of  the  lips,  mouth,  and  tongue,  up  to  the 
middle  line.  When  the  patient  drinks,  the  cup,  felt  only  on  the  un- 
affected side,  may  seem  broken.  Food  is  not  chewed  on  the  para- 
lysed side  because  it  cannot  be  felt,  or  because  the  muscles  of 
mastication  are  weakened.  Hence,  fur  accumulates  on  the  anesthetic 
half  of  the  tongue :  this  accumulation  has  been  ascribed  to  defective 
innervation,  but  it  is  common  in  all  conditions  which  lead  to  one- 
sided chewing,  and  is  probably  merely  due  to  the  fact  that  the  food 
no  longer  removes  the  epithelium.  In  some  cases,  at  least,  the  back 
of  the  tongue,  the  anterior  arches  and  the  palate,  soft  as  well  as  hard, 
are  insensitive.  lu  other  cases,  in  which  the  extent  of  the  cutaneous 
anaesthesia  suggests  disease  of  the  whole  of  the  fifth  nerve,  the  loss  of 
sensibility  is  con6ned  to  the  anterior  two  thirds  of  the  tongue.  It  is 
not  known  whether  this  difference  is  due  to  individual  variations  in 
the  distribution  of  the  nerve,  or  to  differences  in  the  seat  of  the  dis- 
ease, but  it  is  certain  that  disease  of  the  fifth  may  cause  ansasthesia  in 
the  root  of  the  tongue  and  palate. 

Another  frequent  symptom  of  disease  of  the  fifth  nerve  is  loss  of 
taste.  Disease  of  the  root  of  the  fifth  nerve  may  cause  complete  loss 
of  taste  in  all  the  gustatory  region  of  the  one  side,  tongue  and  palate. 
A  syphilitic  man,  with  paralysis  of  the  left  fifth  and  third  nerves,  had 
also  complete  loss  of  taste  on  that  side;  ultimately  there  remained 
only  slight  defect  of  sensibility  on  the  cheek,  weakness  of  the  muscles 
of  mastication,  and  loss  of  taste  on  that  side,  complete  on  the  back  of 
the  tongue,  ])artial  in  the  front.  Exceptions  are  probably  cases 
either  of  partial  disease  of  the  root  or  of  disease  within  the  pons, 
whero  the  taste-path  has  a  sej>arate  course.  Disease  of  the  lingual, 
after  the  chorda  tympani  has  joined  it,  causes  loss  of  taste  in  the 
anterior  two  thirds  of  the  tongue  ;  above  the  junction  with  the  chorda 
tympani  disease  of  the  third  division  seems  to  cause  no  loss  of  taste. 
Other  facts  are  stated  in  the  section  on  affections  of  taste. 
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Trophic  changes  may  result  from  disease  of  the  fifth  nerve. 
Alteratious  in  the  Tascularity  of  the  face  have  been  described,  but  are 
certainlv  rare.  The  secretions  from  tbe  mucous  membranes  and 
special  glands,  lachrymal  and  salivary,  are  lessened  in  paralysis,  and 
increased  for  a  time  in  irritation.  Rarely  there  is  swelling  and  ulce- 
ration of  the  gums.  An  accidental  bite  of  the  insensitive  cheek,  for 
instance,  heals  slowly  and  tends  to  ulcerate.  In  long-standing  cases 
the  teeth  have  become  loose.  But  the  most  important  disturbance  in 
nutrition  is  that  of  the  eve.  Inflammation  of  theeveball  is  a  common 
result  of  section  of  the  nerve  in  animals,  and  has  been  frequently  ob- 
served in  man.  The  cornea  becomes  cloudy,  then  opaque,  and  ulcers 
form  upon  it,  which  may  perforate  and  lead  to  a  destructive  inflam- 
mation of  the  globe.  The  conditions  that  determine  this  "  neuro- 
paralytic ophthalmia"  (as  it  has  been  termed)  have  been  the  subject 
of  much  discussion.  It  is  not  simply  the  resultof  interruption  of  the 
bensory  fibres,  since  such  interruption,  with  complete  aneesthesia,  has 
been  rej>eatedly  observed  without  any  ocular  disturbance.  In  a  patient 
under  my  care,  complete  paralysis  of  the  fifth  nerve,  motor  and 
sensory,  has  existed  for  seven  years  without  a  trace  of  ophthalmia. 
This  fact,  and  the  alienee  of  inflammation  in  facial  palsy,  show  that 
it  i-annot  be  due  simply  to  irritation  of  the  conjunctiva  by  foreign 
bodies,  dust,  <&c.,  which  are  not  felt,  although  such  irritation  may 
act  as  an  excitant.  From  various  experimental  and  clinical  facts  it 
seems  probable  that  the  inflammation  is  due,  not  to  mere  interruption, 
but  to  irritation  of  the  fifth  nerve,  and  is  analogous  to  the  acute 
trophic  changes  in  the  skin  that  depend  on  irritation  of  the  sensory 
nerves  (see  vol.  i,  p.  22).  An  unsuccessful  attempt  to  divide  the 
nerve,  which  caused  considerable  irritation  but  no  anaesthesia,  has 
caused  characteristic  inflammation  of  the  eyeball  (Meissner),  and 
electrical  irritation  of  the  ganglion  causes  ocular  inflammation,  which, 
although  transient,  is  intense.  It  is  i)robable,  moreover,  that  such 
irritation  is  most  powerful  when  it  involves  the  Gasserian  ganglion 
(especially  the  inner  part,  according  to  Meissner)  or  the  nerve-fibres 
in  front  of  the  ganglion.  It  is  frequently  absent  in  disease  of  the 
nerve  within  the  pons,  and  of  its  root  at  the  surface  of  the  pons,  and 
although  it  may  occur  when  the  disease  is  in  this  situation,  it  is 
probable  that  a  greater  degree  of  irritation  is  required  to  produce  it 
there  than  when  the  disease  is  at,  or  in  front  of,  the  Gusserian 
gcinglion.  Excision  of  the  ganglion  has  caused  such  intense  and  un- 
controllable inflammation  as  to  necessitate  the  removal  of  the  eve  in  a 

» 

few  davs.* 

Herpes  zoster  is  frequent  in  the  region  supplied  by  the  fifth  nerve, 
esj^ecially  in  that  of  the  first  division.  The  obsei-vations  of  v.  Biiren- 
sprung  and  others  make  it  probable  that  the  eruption  is  due  to  in- 
flammation of  the  Gasserian  ganglion,  or  of  the  nerve-trunks  in  front 
of  this,  although  it  is  doubtful  whether  the  cause  is  an  orJiuarj 

•  Ro«e.  •Lancet,'  Nov.  1st,  lb90. 
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Deuritis.  It  is  usually  preceded  or  followed  by  much  patQ  and  hyper- 
fldstbesia,  sometimes  accompanied  also  by  lessened  tactile  sensibility, — 
evidence  of  irritation  and  damage  to  the  conducting  nerve-fibres.  In 
tbe  old,  tbe  pain  that  follows  herpes  is  often  peculiarly  enduring,  and 
may  lust  for  months  or  years.  Ophtlialmitis  or  iritis  may  also  occur. 
Herpes  has  beeu  observed  to  follow  other  lesions  of  the  fifth,  but  is 
not  common  in  such  cases,  although  it  may  attend  the  neuritis  that 
is  produced  by  cold.  Catarrhal  herpes  of  the  lips  has  been  attributed 
to  neuritis  of  peripheval  branches  of  the  nerve,  but  without  the 
pathological  evidence  that  is  desirable  in  the  case  of  an  eruption 
that  differs  so  markedly  from  zoster  in  its  irregular  bilateral  distribu- 
tion and  in  its  common  cause. 

Facial  hemiatrophy  is  certiiinly,  as  Mendel  has  shown,  due  in  many 
cases  to  disease  of  the  fifth  nerve,  but  as  we  do  not  yet  know  that  the 
relation  is  invariable  it  is  described  in  a  later  part  of  this  volume. 

(b)  Motor  Portion, — The  resulting  loss  of  power  in  the  muscles  can 
be  recognised  by  placing  the  finger  on  each  massfter  or  temporal 
muscle,  and  making  the  patient  bring  the  teeth  forcibly  together  as 
in  the  act  of  biting.  The  feebleness  or  absence  of  contraction  on  the 
affected  side  is  then  evident.  When  the  loss  of  power  is  slight,  the 
affected  muscles  may  contract  a  little  later  than  the  others.  The 
paralysis  of  the  external  pterygoid  causes  two  characteristic  sym- 
ptoms :  the  patient  cannot  n)Ove  the  jaw  towards  the  unaffected  side, 
and  when  the  lower  jaw  is  depressed  it  deviates  towards  the  paralysed 
side,  because,  in  depression,  the  external  pterygoids  draw  the  condyles 
forwards,  and  this  movement  occurs  only  on  the  unparalysed  side. 
The  mylohyoid  and  posterior  part  of  the  digastric  act  only  with  other 
muscles  that  are  not  supplied  by  the  fifth,  and  hence  their  paralysis 
does  not  perceptibly  impair  the  movement  of  the  hyoid  bone,  which 
they  help  to  rai^e.  Although  the  tensor  palati  and  tensor  tympani  are 
supplied  from  the  fifth,  no  evidence  of  the  paralysis  of  these  muscles 
has  been  observed  in  cases  of  disease  of  this  nerve.  It  has  been 
assumed  that  the  palsy  of  the  tensor  tympani  would  cause  defect  in 
hearing  low  notes,  but  I  am  not  aware  that  the  defect  has  been 
detected,  and  I  have  failed  to  discover  it  iu  cases  that  I  have  examined 
with  special  reference  to  this  point.  It  is  probable  that  the  fibres 
to  the  tensor  palati,  although  they  may  come  from  the  fifth,  are 
ultimately  derived  from  the  spinal  accessory.  After  a  time  the 
paralysed  muscles  of  mastication  waste,  the  temporal  and  zygomatic 
foss8B  become  flattened,  and  ultimately  a  little  secondary  shortening 
of  the  muscles  may  limit,  iu  a  slight  degree,  the  downward  movement 
of  the  jaw. 

Diagnosis.— The  diaijnosis  of  paralysis  of  the  fifth  nerve  is  easy 

when  its  degree  is  considerable,  when  the  motor  part  is  affected,  and 
when  the  seusory  part  suffers  without  ansBsthesia  elsewhere,  or  with 
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onlj  paralysis  of  other  ci*anial  uorves.  A  diagnostic  difficultj  arises 
only  when  there  is  other  sensory  paralysis,  or  when  the  disease  of  the 
fifth  causes  only  sensory  irritation,  and  the  resulting  paiu  is  like  that 
of  neuralgia.  la  hemiansesthesia  the  parts  supplied  by  the  fifth  nerve, 
skin  and  mucous  membranes,  are  insensitive,  but  so  also  are  the  back 
of  the  head,  trunk,  and  limbs,  and  in  many  cases  the  special  senses 
are  impaired.  As  long  as  the  only  symptom  of  disease  of  the  nerve 
is  pain,  due  to  irritation  of  the  fibres,  and  referred  to  their  distribution, 
the  condition  may  be  indistinguishable  from  ordinary  neuralgia.  The 
pain  may  be  of  the  same  character  and  seat,  most  intense  in  the  same 
localities,  and  sometimes  accompanied  by  the  same  tender  points. 
Persistent  hyperesthesia  of  the  skin  is  more  marked  and  extensive  in 
cases  of  organic  disease  than  in  neuralgia,  and  the  pain  radiates  lesa 
frequently  to  other  uei*ve  regions,  e.  g,  to  that  of  the  cervical  plexus. 
In  some  cases  there  are  peculiar  abnormal  sensations  other  than  pain, 
and  these  are  probably  characteristic  of  slight  disease  of  the  nerve. 
The  most  conclusive  evidence,  however,  is  the  development  of  ansds- 
thesia,  corresponding  in  range  to  the  fifth  nerve  or  one  of  its  branches,, 
which  is  proof  of  definite  arrest  of  conduction.  Another  important 
symptom  of  such  disease  is  loss  of  taste,  which,  as  we  have  seen,  may 
occur  independently  of  anaesthesia.  It  should  be  carefully  sought  for 
in  every  case  in  which  an  organic  lesion  is  possible. 

The  diagnosis  of  the  seat  of  the  disease  depends  on  the  extent  of 
the  symptoms,  especially  of  the  ansesthesia,  and  on  the  associations  of 
the  paralysis.  When  all  parts  are  affected,  the  disease  is  commonly 
at  the  base  of  the  brain  or  at  the  Gasserian  ganglion.  A  lesion  of  the- 
first  part  only  is  usually  at  the  sphenoidal  fissure,  or  in  the  orbit. 
If  the  symptoms  are  limited  to  the  distribution  of  the  second  part,  the 
disease  is  probably  in  the  spheno-maxillary  fissure,  or  the  superior 
maxillary  bone.  Such  symptoms  are  occasionally  the  first  indication 
of  a  tumour  of  this  bone.  The  third  part  is  rarely  diseased  alone. 
An  affection  of  the  second  and  third  divisions  without  the  first  ia 
generally  due  to  disease  of  the  sphenoid  bone  or  in  the  spheno-maxil- 
larj  fossa. 

The  nerves  to  the  eyeball  are  those  most  frequently  associated  with 
the  fifth  in  disease  at  the  side  of  the  pons  and  in  the  middle  fossa  of 
the  skull.  In  the  former  case  all  parts  of  the  fifth  suffer,  m  the 
latter  only  the  first  division.  At  the  side  of  the  pons  the  sixth  nerve 
is  more  often  associated  with  the  fifth  than  any  other,  and  next  in 
frequency  the  third ;  disease  of  these  nerves,  and  of  all  parts  of  the 
fifth,  points  conclusively  to  this  position.  Less  commonly  the  facial 
and  auditory  suffer  with  the  fifth.  Paralysis  of  one  fifth,  and  of  the 
arm  and  leg  on  the  opposite  side,  if  of  sudden  onset,  is  due  to  a  lesion 
within  the  pons ;  if  of  gradual  onset,  it  may  be  due  to  disease  in  or 
outside  the  pons.  An  instance  of  the  former  (in  which,  how*^ver,  ar» 
terial  di^sease  caused  separate  foci  of  softening)  is  shown  in  Fig.  53. 
Inability  to  move  both  eyes  towards  the  side  of  the  lesion  is  conclusive 
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evidence  of  disease  within  the  pons ;  and  probably  loss  of  taste,  with 
palsy  of  the  motor  part  of  the  fifth  oniy,  has  the  same  significance. 

Treatment. — The  most  important  element,  as  in  other  cranial  nerve 
palsies,  is  the  removal  of  the  morbid  process  as  far  as  this  is  practi- 
cable; the  special  measures  adopted  must  depend  ou  its  nature,  syphi- 
litic or  other,  as  in  the  case  of  other  nerves.  Wben  there  is  reason 
to  suspect  inflammation,  a  blister  should  be  applied  to  tbe  side  of  the 
occiput,  or  behind  the  ear,  but  not  to  the  teujple,  lest  it  set  up  ulce- 
ratiou.  If  tbe  affection  has  followed  exposure  to  cold,  hot  fomenta- 
tions may  be  applied  to  tbe  side  of  tbe  bead  and  face,  during  the  first 
three  days,  but  not  after  the  fourth  day,  or  vesication  may  ensue. 
The  pain  is  often  very  troublesome.  Sometimes  gelsemium  relieves 
it.  Cocain  injected  locally,  by  arresting  peripheral  impressions,  may 
lessen  the  pain  of  organic  irritation.  Often,  however,  only  hypo- 
dermic injection  of  morphia  gives  relief.  A  weak  voltaic  current  occa- 
sionally lessens  pain  that  is  moderate  in  severity,  but  it  is  powerless 
over  the  more  intense  suffering.  Wben  there  is  aneesthesia  without 
pain,  stimulation  of  tbe  terminal  sensory  fibres  may  be  tried.  If 
the  continuity  of  the  nerve-fibres  is  interrupted  such  stimulation 
is  necessarily  powerless,  but  in  many  cases  of  partial  and  stationary 
or  regressive  disease  the  fibres  are  slow  in  regaining  functional 
activity,  and  this  may  be  distinctly  increased  by  their  peripheral 
stimulation,  which  tetids  to  overcome  the  resistance  at  the  diseased 
spot.  Tbe  best  means  of  effecting  this  stimulation  is  the  faradisation 
of  the  skin.  A  dry  electrode  influences  the  cutaneous  nerves  more 
than  a  moist  sponge,  and  the  wire  brush  is  the  most  effective.  The 
brush  should  be  stroked  over  the  anaesthetic  areas,  and  the  other 
electrode,  which  may  be  a  wet  sponge,  should  be  placed  behind  the  ear 
or  at  the  occiput.  Tbe  current  should  be  strong  enough,  if  possible, 
to  cause  some  sensation,  and  it  should  be  applied  for  two  or  three 
minutes.  Faradisation  is  much  better,  for  this  purpose,  than  the 
voltaic  current,  since  tbe  latter,  if  strong  enough  to  be  effective,  is  apt 
to  cause  giddiness.  Electricity  is  far  better  than  irritating  liniments, 
which  readily  set  up  trophic  disturbance.  Tbe  skin  may  with  advan- 
tage be  gently  rubbed,  so  as  to  increase  its  vascularity,  before  the 
application. 

As  soon  as  there  are  any  indications  of  disturbed  nutrition  of  the 
eyeball,  it  should  be  kept  covered  to  exclude  the  foreign  bodies  that 
aid  in  exciting  inflammation.  The  occasional  application  of  a  drop  of 
castor  oil  to  tbe  conjunctiva  aids  tbe  subsidence  of  commencing  affec- 
tion. The  success  of  such  measures  depends,  however,  on  the  decree 
of  irritation  of  the  nerve.  Wben  intense,  the  rapid  inflammation 
baffles  every  attempt  to  arrest  it,  and  exertion  is  needed  to  obviate  the 
■danger  of  a  "  sympathetic  **  affection  of  the  other  eye. 
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Spasm  of  the  Muscles  of  Mastic attoh. 

Spnsm  of  tlie  muscles  supplied  bj  tlie  fifth  nerve,  the  "  niasticatorj 
Bpasm  "  of  BoQibei^,  may  be  either  tonic  or  clonic. 

Tonic  spasm  keeps  the  jaws  together  so  that  the  two  rows  of  teeth 
cannot  be  separated  (*'  lockjaw  "),  or  can  only  be  separated  for  a  short 
distance,  a  quarter  or  half  an  inch.  Sometimes  the  teeth  are  pressed 
together  with  considerable  force.  The  masseters  and  temporals  can 
be  seen  to  be  prominent,  and  felt  to  be  hard.  An  attempt  to  depress 
the  lower  jaw,  and  overcome  the  rigidity  by  force,  causes  pain  in  the 
muscles,  and  sometimes  the  spasm  is  itself  painful.  The  muscular 
contraction  is  almost  always  bilateral.  It  is  a  conspicuous  and  earlj 
symptom  in  tetanus,  traumatic  and  idiopathic,  aud  is  an  occasional 
and  late  symptom  in  severe  cases  of  tetany.  It  occurs  also  in  hysteria ; 
sometimes  frequent  brief  paroxysms  last  a  quarter  of  an  hour  or  more» 
•ometimes  a  more  enduring  form  succeeds  a  hysteroid  fit,  and  usually 
lasts  until  another  convulsion,  which  leaves  the  patient  free.*  This 
spasm  was  unilateral  in  one  hysterical  case  recorded  by  Travers. 

In  rare  cases  tonic  spasm  has  been  produced  by  sensory  irritation 
elsewhere,  generally  due  to  injury,  and  has  passed  away  when  the  irri- 
tation was  removed.  !EU>mberg  has  recorded  several  instances  of  this. 
Unhiippily,  trismus,  so  produced,  is  in  most  cases  the  firat  symptom 
of  general  tetanus.  This  is  true  also  of  trismus  following  exposure  to 
cold,  but  in  one  case  paroxysmal  and  transient  spasm  of  the  jaw  and 
toDgue,  accompanied  by  a  "  dying  away  of  the  extremities,"  was  pro- 
duced by  any  considerable  exposure  to  cold  (Romberg).  In  a  few 
eises,  prolonged  trismus,  without  other  symptoms,  has  followed  similar 
exposure,  but  in  most  instances  the  patients  were  young  women,  and 
it  is  possible  that  the  cases  were  hysterical  in  nature. 

Another  occasional  and  rare  cause  is  irritation  in  the  sensory  region 
of  the  fifth  nerve,  due  to  carious  teeth,  ulceration  in  the  mouth,  and 
other  causes.  The  tonic  spasm  has  been  observed  to  coincide  with 
paroxysms  of  pain,  and  to  be  removed  for  a  time  by  pressure  on 
tender  points  in  the  branches  of  the  nerve.  It  is  said  to  be  produced 
especially  by  irritation  of  the  last  molar,  either  from  caries  with 
alveolar  abscess,  or  during  the  eruption  of  the  tooth.  In  the  latter 
case  the  spasm  has  been  known  to  continue  for  several  months 
(Germain). 

Lastly,  tonic  spasm  is  an  occasional  symptom  of  organic  disease  of 
the  pons,  due  to  disease  irritating,  but  not  destroying,  the  motor 
nucleus  of  the  fifth.  The  spasm  may  be  unilateral,  but  it  is  more 
frequently  bilateral  (although  sometimes  greater  in  degree  on  one 
side)  even   when  the  disease  is  one-sided.     It  is  often  permanent. 

*  Tliere  can  be  little  doabt  that  the  case  recorded  by  Romberg  (*  Dit.  Nerr. 
Syst./  Syd.  Soc.  trans.,  vol.  i,  p.  805)  of  trUuioa  after  *'  epilepsy  "  was  an  example 
of  this  furm. 
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A  tumour  is  the  most  frequent  cause  of  the  symptom.  Of  recorded 
<?a8e8,  in  one  (Marot)  there  was  a  small  tubercle  at  the  junction 
of  the  pons  and  medulla  on  the  right  side;  in  another  (Wernicke) 
the  tumour,  also  a  tubercle,  occupied  almost  the  whole  vertical 
extent  of  the  left  half  of  the  pons,  and  had  caused  loss  of  the 
movement  of  both  eyes  to  the  left,  paralysis  of  the  facial  nerve, 
extreme  tension  of  the  left  niasseter,  and  numbness  of  the  right  side 
of  the  head.  Somewhat  similar  symptoms  in  a  woman,  aged  forty- 
two,  under  my  care,  were  probably  due  to  syphilitic  disease  of  the 
basilar  artery  ;  they  developed  in  the  course  of  two  days,  and  then 
remained  stationary.  On  account  of  the  spasm  of  the  muscles,  which 
was  bilaterial,  the  jaws  could  only  be  separated  for  a  quarter  of  an 
inch  ;  in  this  movement  the  jaw  deviated  quite  the  same  distance  to 
the  left,  and  hence  there  was  probably  some  weakness  of  the  left 
muscles,  although  the  voluntary  contraction  seemed  equal.  The  sen* 
sory  parts  of  the  fifth  nerve  were  unaffected,  but  there  was  entire  loss 
of  all  lateral  movements  of  the  eyes,  and  limitation  of  the  vertical 
movements ;  nystagmus,  lateral  in  the  right  and  rotatory  in  the  left 
eye,  which  was  strongly  inverted ;  complete  paralysis  of  all  parts  of 
the  left  facial  nerve  with  degenerative  reaction,  and  right  hemiplegia, 
considerable  in  degree.  Three  years  after  the  onset  the  spasm 
remained  the  same,  and  the  other  symptoms  presented  only  trifling 
improvement. 

Partial  tonic  spasm,  affecting  only  some  of  the  muscles  supplied  by 
the  fifth  nerve,  is  extremely  rare.  In  the  case  of  a  girl  suffering  from 
hysteria  and  chorea,  recorded  by  Leube,*  the  jaw  was  fixed  for  several 
days  in  the  position  of  lateral  deviation,  and  as  there  was  no  spasm 
in  the  masseters  or  temporals  the  symptom  was  apparently  due  to 
spasm  in  the  pterygoid  muscles  of  one  side. 

Clonic  spasm  of  the  muscles  supplied  by  the  fifth  nerve  is  met  with 
in  two  forms  :  (1)  quick  contractions  frequently  repeated;  (2)  single 
sudden  contractions  occurring  at  considerable  intervals. 

(1)  The  serial  clonic  spasm  is  the  most  common.  It  causes,  if  con* 
eiderable,  successive  upward  movements  of  the  lower  jaw,  bringing 
the  teeth  together,  sometimes  with  sufficient  force  to  cause  the  sound 
popularly  known  as  "  chattering  of  the  teeth. "f  If  slight,  there  may 
be  only  a  tremulous  movement  of  the  jaw,  although  the  spasm  of  the 
muscles  may  be  felt  when  the  fingers  are  placed  on  them.  The  move- 
ment is  almost  always  verticiil ;  a  lateral  movement,  from  spasm  in 
the  pterygoids,  has  been  described,  but  is  extremely  rare.  Clonic 
spasm  is  bilateral  in  most  cases.  It  is  a  conspicuous  feature  of  many 
forms  of  general  clonic  sjmsm,  as  convulsion  and  rigor.  It  may  occur 
also  in  |>ara lysis  a^'itans ;  in  rare  cases  the  muscles  on  one  side  may 
be  affe«ted  l>efore  those  on  the  other. 

As  an  isolated  symptom  such  clonic  spasm  is  rare,  and  most  cases 

•  •  Arch.  f.  k:in.  Med./  1869.  vi,  273. 

f  Pr  biibly  ri^od  neJ,  b>  false  analogy,  from  '*  clattering  of  the  teeth:** 
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haTe  occarred  late  in  life  and  in  women.  Bomberg  relates  an  in- 
stance in  a  woman  aged  sixty-five,  who  had  previously  suffered  from 
facial  spasm.  The  spasm  affected  the  right  masseter  more  than  the 
left,  and  not  the  temporals.  It  caused  a  constant  chattering  of  the 
teeth.  Towards  evening  the  movement  became  very  forcible  and  vio- 
lent; it  ceased  during  sleep  and  also  during  mastication.  Pain  was 
felt  only  when  the  spasm  was  very  violent.*  I  have  met  with  one 
case  in  a  woman  aged  fifty- five,  in  which  similar  spasm  was  associated 
with  neuralgic  *' shooting"  pain  in  the  left  side  of  the  face,  especially 
round  the  orbit,  and  about  the  malar  bone,  darting  through  the 
head,  and  sometimes  along  the  lower  jaw  and  down  the  neck.  The 
pain  was  most  intense  in  wet  weather.  The  spasm  appeared  secondary 
to  the  piin,  and  was  greatest  when  the  pain  was  severe.  Both 
masseters  and  tem[>orals  were  involved.  The  spasm  was  not  quite 
regular,  but  the  frequency  of  the  contractions  was  72  to  80  per 
minute.  At  times  it  could  not  h*  felt.  It  ceased  when  the  jaws  were 
opened  widely.  It  was  rather  strong«^r  on  the  left  side  than  on  the 
right,  and  in  gradually  passing  away  (after  some  months  of  tonic  and 
sedative  treatment)  it  ceased  on  the  right  side  sooner  than  on  the  left. 
Attacks  of  tonic  and  clonic  spasm  on  one  side,  ultimately  spreading 
to  the  tongue,  have  coincided  with  hemiatrophy  of  the  same  parts  in 

a  girl  t 

(2)  The  second  form  of  clonic  spasm,  in  which  there  are  occasional 
severe  single  contractions,  sometimes  occurs  in  chorea,  but  as  an 
isolated  affection  it  is  very  rare.  The  jaws  are  brought  together 
with  considerable  force,  and  the  tongue  or  cheeks  are  sometimes 
bitten.  An  instance  of  this  form  occurred  in  a  woman  aged  twenty -six. 
It  commenced  suddenly  ;  at  first,  whenever  she  tried  to  eat  or  began 
to  talk,  and  also  on  going  to  sleep  at  night,  the  jaw  would  be 
suddenly  jerked  up  and  her  tongue  was  several  times  badly  bitten. 
She  had  no  other  symptom  except  slight  weakness  of  the  lower  part 
of  the  face  on  the  left  side.  She  presented  no  evidence  of  hysteria. 
A  heavy  weight  had  fallen  on  the  head  about  three  months  before  the 
onset.  The  symptoms  continued,  decreasing  in  severity,  for  about  a 
month,  but  for  six  months  she  had  an  occasional  attack  leaving 
tenderness  in  the  masseters,  and  there  was  some  reason  to  think  that 
on  one  occasion  in  the  night  she  had  an  epileptic  fit.  I  have  known 
similar  spasms  to  occur  during  sleep,  chiefly  in  men  during  middle 
life.  They  wake  the  patient,  and  the  tongue,  if  it  happens  to  be 
between  the  jaws,  may  be  bitten.  The  affection  apftears  to  depend 
on  enfeeblement  of  the  nervous  system,  and  ceases  when  this  is 
strengthened. 

Diagnosis. — The  existence  of  spasm  in  the  muscles  of  mastication 
is  readily  recognised.      The  only  conditions  which  simulate  spasm 

•  Romberg,  *  Diseases  of  the  Ner\'OUi  System,'  S>d.  Soc.  trann.,  1853,  vol.  i,  p.  301. 
t  Sachs. '  Med.  Record/  1890. 
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are — (1)  interference  with  the  movement  of  the  jaw  by  a  tumour  or 
inflaminatorj  swelliug  near  the  ramus,  conditions  sufi&ciently  obtru- 
sive ;  (2)  disease  of  the  joint,  usually  rheumatoid,  limiting  the  move- 
meat  of  the  articular  surfaces ;  here  there  is  no  tension  of  the 
muscles,  and  other  joints  are  commonly  affected.  In  one  case,  for 
instance,  that  of  a  man  thirty  years  of  agp,  in  whom  the  lower  jaw 
could  not  be  depressed  for  more  than  half  an  inch,  a  similar  condi- 
tion bad  fixed  the  articulations  of  the  cervical  spine,  so  that  the  neck 
was  as  rigid  as  if  it  had  been  composed  of  wood. 

The  PBoaNOSis  of  isolated  spasm  is  good,  except  in  the  cases  which 
are  due  to  organic  disease  of  the  nerve-centres.  These  are  usually 
permanent.  In  other  cases  the  s[>a8m  usually  passes  away,  but  often 
only  after  a  somewhat  prolonged  treatment. 

Treatment. — The  treatment  of  the  forms  of  spasm  that  are  part 
of  diseases  of  wider  nature  is  necessarily  that  of  the  primary  afEection, 
and  is  described  elsewhere.  Hysterical  spasm  is  sometimes  removed 
by  a  blister  behind  the  ramus  of  each  jaw.  In  the  isolated  form  it 
is  important  to  search  for  and  remove  all  sources  of  irritation  of  the 
sensory  nerves,  to  lessen  pain  by  sedatives,  and  to  strengthen  the 
nervous  system  by  tonics,  especially  iron  and  quinine.  When  a 
carious  molar  is  the  cause  of  the  spasm,  it  may  be  necessary  to  relax 
the  muscles  by  chloroform  or  ether,  that  the  tooth  may  be  extracted. 
If  the  spasm  is  apparently  due  to  cold,  a  hot  air  or  vapour  bath 
should  be  used  in  the  early  stage.  Voltaic  electricity  has  been  said 
to  do  good  in  some  cases — the  positive  pole  being  placed  on  the  back 
of  the  neck,  the  n(>gative  on  the  contracting  muscles,  and  if  no  result 
follows,  the  position  ot  the  poles  may  be  reversed  ;  but  it  is  doubtful 
whether  the  current  can  reach  the  overacting  centres.  The  par- 
oxysmal form  of  clonic  spasm  is  certainly  lessened  by  bromides,  and 
they  usually  prevent  the  occurrence  of  nocturnal  spasm,  but  they 
have  no  influence  on  the  tonic  form.  Cauterisation  beside  the 
cervical  spine  has  been  recommended  for  trismus  due  to  cold  (Petrone). 
In  prolonged  cases  of  tonic  spasm  in  which  the  jaws  are  completely 
closed,  the  feeding  of  the  patient  is  a  matter  of  difficulty,  and  the 
extraction  of  a  tooth  may  be  needed  for  the  purpose. 

Affections  op  Taste. 

The  sense  of  taste,  it  must  be  remembered,  includes  only  the 
recoj^nition  of  the  qualities  known  as  **  bitter,"  "  sweet,"  "  sour,"  and 
'*  salt,"  with  certain  metallic  sensations.  It  does  not  include  what 
are  called  flavours ;  these,  as  we  have  seen,  are  really  perceived 
through  the  olfactory  nerve.  Gustatory  sensation  is  subserved  by  the 
mucous  membrane  of  the  tongue,  palate,  and  palatine  arches,*  but  in 

*  Also  on   the  posterior  surface  of  the  epip^lottUf  and  even  within  the  laryux 
(Michflson,  *  Virehow's  Anhiv,'  1801,  Btl.  cxxiii). 
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the  forepart  of  the  tongue  the  function  is  chiefly  lor^alised  in  the  tip 
aud  edges,  and  is  very  slight  on  the  upper  surface.  Each  quality  can 
be  perceived  in  all  parts  of  the  gustatory  regiou,  but  bitterness  and 
sweetness  are  more  readily  appreciated  at  the  back  of  the  tongne, 
sourness  an<l  saltness  at  the  tip  and  edges.  Moreover,  if  minute  areas 
are  tested,  there  are  fouud  to  be  spots  in  which  one  quality  can  be 
perceived  and  not  another.  There  seem  also  to  be  individual  dififerences 
in  the  relative  power  of  detecting  the  various  qualities  in  the  several 
regions.  The  sense  is  also  influenced  by  age,  being  greater  in  the 
joung  than  in  the  old. 

In  testing  taste,  substances  should  be  used  that  do  not  appeal  to 
any  other  sense,— colourless  solutions  or  white  powders.  Care  must 
be  taken  that  their  action  is  limited  to  the  spot  examined.  If  powders 
are  used,  a  little  time  must  be  allowed  for  their  solution  by  the  mois- 
ture of  the  mucous  membrane,  and  slight  friction  facilitates  the  stimu- 
lation. Salt,  sugar,  citric  acid,  and  quinine  answer  Very  well ;  in 
spite  of  the  slight  solubility  of  solid  quinine,  its  intense  bitterness 
renders  it  readily  perceived.  The  voltaic  current  afiEoi^ds  a  very 
convenient  means  of  ezaminition  ;  it  should  be  applied  by  two  insn- 
lated  wires  twisted  together,  with  exposed  ends  a  few  millimetres 
apart.  A  current  of  one  or  two  cells  causes  a  metallic  taste  wher- 
ever the  function  is  intact.  More  cells  should  not  be  used,  because 
pain  is  then  produced,  and  obscures  the  sensation.  The  advantage 
of  this  test  is  that  it  influences  directly  the  nerve* endings. 

There  is  much  difference  of  opinion  as  to  the  cranial  nerve  or  nerves 
by  which  the  sense  of  taste  is  subserved,  and  in  connection  with  which 
its  disorder  should  therefore  be  described.  Hardly  any  question  in 
physiology  has  been  the  subject  of  more  discussion  and  of  more 
experimental  research.  But,  from  its  nature,  the  subject  is  one  on 
which  experiment  can  give  no  very  certain  sound,  and  has  far  less 
significiince  than  observations  on  the  effect  of  disease  on  man.  Two 
separate  questions  are  involved  in  the  problem  :  first,  the  nerve-roots 
by  which  the  taste-fibres  |)assto  the  brain  ;  and  secondly,  the  course  of 
the  fibres  from  the  mucous  membrane  to  those  roots. 

With  regard  to  the  first  of  these  questions  we  have  two  important 
facts.  First,  taste  has  been  abolished  by  disease  of  the  root  of  the 
fifth  nerve.  There  are  many  observations  of  loss  of  taste  in  the  front 
of  the  tongue  from  this  cause.  One  unequivociil  case  has  been  re- 
corded by  Erb,  in  whii'h  the  fifth  nerve  in  the  middle  fossa  was  in- 
Tolved  in  a  mass  of  inflammatory  connective  tissue,  and  the  nerves  of 
the  medulla  were  normal.*     In  most  of  these  cases  the  state  of  taste 

•  Erb,  •  Near.  Cent./  1882.  pp.  73  and  149.  In  a  previnos  careful  review  of  the 
■abject  (*Handb.  der  Krankh.  der  pt-riph.  Nerven/  2iid  ed  ,  1876,  p.  220)  he  had 
couie  to  tlie  tame  concluxion,  that  the  balance  nf  evidence  is  in  fnvour  of  the 
passage  of  the  taste-fibres  of  the  chorda  tympani  to  the  brain  by  the  fifth  nerve. 
8chilf  has  arrived  at  the  same  opinion  from  experiments  un  animals,  and  has 
•ommarised  his  conclusions  in  a  lecture  published  in  the  <  iievue  m6d.  de  la  Suisse 
Romande,*  18  7»  No.  1.  Vulpiaa  found  the  fibres  of  tlie  chorda  degenerated  after 
VOL.   II.  1.5 
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on  tbe  back  of  the  tongue  bas  not  been  noted.  In  almost  everj  case 
I  have  seen  in  which  there  were  symptoms  of  disease  of  the  root  of 
the  fifth  nerve,  outside  the  pons,  I  have  found  taste  abolished  on  the 
corresponding  side,  not  only  on  the  front  of  the  tongue,  but  also  on 
the  back  of  the  tongue  and  on  the  arches  of  the  palate.*  On  the 
other  hand,  cases  occur  in  which  there  are  symptoms  of  disease  of 
the  fifth  nerve  without  loss  of  taste.  It  is  probable  that,  in  these 
cases,  either  disease  of  the  root  is  partial  and  the  taste-fibres  escape, 
or  else  that  the  disease  is  within  the  pons,  and  that  the  path  of  the 
fibres  for  taste  quickly  separates  from  that  of  cutaneous  sensibility, 
and  so  may  escape  when  the  latter  is  damaged.  The  latter  hypo- 
thesis receives  strong  support  from  a  case  under  my  care  in  which 
there  were  symptoms  of  a  small  tumour  within  the  pons  near  the 
level  of  origin  of  the  fifth.  In  addition  to  palsy  of  the  conjugate  late* 
ral  movement  of  the  eyes  to  the  right,  there  was  paralysis  of  the 
muscles  of  mastication  on  that  side,  and  entire  loss  of  taste  on  the 
same  side  of  the  tongue  and  palate,  without  any  impairment  of  cuta- 
neous sensibility.  This  case  proves  that  the  path  of  taste  lies  near 
and  may  be  affected  with  the  motor  fibres  or  nucleus  of  the  fifth,  and 
without  the  fibres  for  cutaneous  sensibility,  and  it  indirectly  shows 
the  possibility  of  an  affection  of  the  latter  without  the  path  of  taste. 
The  second  fact  is  that  there  is  no  recorded  case  in  which  the  roots  of 
the  glosso- pharyngeal  nerve  have  been  diseased,  and  indeed  no  case 
in  which  there  were  symptoms  of  disease  limited  to  the  nerve-roots  of 
the  medulla,  and  in  which  there  was  any  loss  of  taste.f  These  two 
facts  constitute  strong  evidence  that,  in  man,  the  fibres  for  taste 
reach  the  brain  by  the  roots  of  the  fifth  nerve. 

The  peripheral  path  of  the  taste-fibres  is,  in  part  at  least,  strangely 
circuitous.  It  does  not  admit  of  doubt  that  the  fibres  from  the  front 
of  the  tongue  are  contained  in  the  chorda  tympani,  which  passes  from 
the  facial  nerve  to  the  lingual  branch  of  the  fifth.  Apart  from  the 
results  of  experiment,  it  is  only  thus  that  we  can  explain  the  loss  of 
taste  in  the  front  of  the  tongue  that  occurs  in  rheumatic  facial 
neuritis,  and  in  disease  of  the  middle  ear.J     Moreover,  that  these 

■ecUon  of  the  fifth  nerve  within  the  skull,  and  not  after  section  of  the  facial  ('Qas. 
m^d.  de  Paris,'  1878.  No.  19). 

^  One  case,  in  which  there  had  heen  lost  of  taste  for  several  years,  with  palsy 
of  the  fifth,  and  afterwards  slight  weakness  of  the  sixth,  hut  no  aflfection  of  the 
facial,  auditory,  or  any  other  nerve,  was  published  in  the  '  Journal  of  Physiology,' 
vol.  iii,  1881.  Since  then  I  have  met  with  many  other  cases.  In  all,  the  loss  was 
proved  by  electrical  examination  as  well  as  by  the  ordinary  tests. 

t  In  a  case  of  fracture  of  the  skull,  and  symptoms  of  injury  to  the  nerves  of  the 
medulla,  with  loss  of  taste,  recorded  by  Lehmann  (Ptliiger's  'Arcbiv/  xxxii,  p.  194), 
direct  injury  to  the  nerves  passing  tiirough  tbe  petrous  bone  was  the  probable  cause 
of  tlie  symptoms.     Cf.  Ferguson,  '  Med.  News/  1890. 

X  Apart  from  the  overwhelming  evidence  that  bas  been  accumulated,  a  cmcial 
observation  has  been  recorded  by  Urbantscbitsch.  In  a  cuse  of  disease  of  the 
niembrana  tympani  and  middle  ear,  causing  loss  of  taste  and  some  diminution  of 
tactile  sensibility  in  tbe  I'rout  of  the  tongue  on  that  side,  chemical  and  mechanical 
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fibres  run  from  the  facial  nerve  towards  the  lingual,  and  are  distri- 
buted to  the  tongue  with  the  latter,  is  shown  bj  the  fact  that  section  of 
the  lingual  for  neuralgia,  below  its  junctiou  with  the  chorda  tvmpani, 
has  abolished  taste.*  But  disease  of  the  facial  nerve  within  the  skull 
does  not  impair  taste ;  the  fibres  that  reach  the  facial  by  the  chorda 
tjmpani  leave  the  nerve  again,  passing  from  the  geniculate  ganglion 
of  the  facial  by  the  Vidian  nerve  to  the  8j)heno-palatine  ganglion. 
Destruction  of  the  Vidian  nerve  by  an  exostosis  has  abolished  taste 
in  the  front  of  the  tongue.f  After  reaching  the  fifth  nerve  they  seem 
to  ascend  in  the  second  division  to  its  root  and  the  brain. { 

Begarding  the  course  of  the  taste-fibres  from  the  posterior  part  of 
the  tongue  and  palate,  we  have  far  fewer  facts.  Indeed,  as  regards 
man,  the  facts  are  practically  limited  to  two  :  the  loss  from  disease  of 
the  roots  of  the  fi.fth  nerve  already  mentioned,  and  the  facts  that 
taste  is  often  lost  on  the  back  as  well  as  on  the  front  of  the  tongue  in 
canes  of  the  middle  ear,§  and  has  been  totally  abolished  by  a  pro- 
bable fracture  of  the  base  which  paralysed  the  facial  nerve  on  the 
same  8ide.||  On  the  other  hand,  the  distribution  of  the  glosso- pha- 
ryngeal nerve  to  the  "  taste-buds  "  compels  us  to  adhere  to  the  view 
that  the  fibres  subserving  the  function  are  distributed  in  this  nerve. 
But  it  has  connections  with  the  fifth  which  may  carry  the  taste-path 
to  this  nerve,  and  this  afifords  the  best  explanation  of  the  facts.  The 
spheno- palatine  ganglion  (which  supplies  the  mucous  membi*ane  of 
the  palate  and  its  arches)  is  connected  with  the  glosso- pharyngeal  by 
a  branch  from  the  large  superficial  petrosal  to  the  tympanic  nerve  (of 
Jacobson),  perhaps  by  a  second,  and  from  the  otic  ganglion  the  small 
petrosal  goes  to  the  same  nerve.  If  the  tympanic  nerve  of  Jacobson 
and  the  chorda  tympani  are  the  two  chief  paths  of  the  taste-fibres, 
their  easy  damage  in  disease  or  fracture  explains  the  facts  mentioned, 
while  the  proximity  of  the  facial  enables  us  to  understand  its  simul 
taneous  paralysis.^ 

•timulation  of  the  chorda  tympani  produced  sensations  of  taste  and  of  touch  on  the 
part  ot  the  tongue  in  which  the  it-nsibility  wtm  impaired  ('Archiv  f.  Ohrenheilk.,' 
ziz,  p.  135). 

•  luzani,  'Meissner'i  Jahresbericlit,*  1864,  p.  555;  Lussana,  'Arch,  de  Phys.,' 
1871,  p.  152;  MHder,  'Cent.  f.  med.  Wissensch.,*  1879,  p.  395. 

t  Ferguson,  *  Med.  News/  Oct.  1890;  the  putient  d'wd  from  phthisis.  He 
adduces  additionnl  evidence  in  8up{K>rt  of  the  view  that  the  path  from  the  back  of 
thf  t<»ngue  is  by  the  tympanic  plexus  and  the  root  of  the  lifth  nerve. 

J  In  a  case  in  which  there  were  the  symptoms  of  a  lesion  of  the  third  division 
high  up,  above  its  junction  with  the  chorda  tymjiani,  there  was  no  loss  of  ta»te 
(Erb.  •Neur.  Cent.,'  1882.  p.  104). 

§  Urlmntschitsch,  *  Beob.  iiber  Anomal-en  des  Geschmacks  in  Erkrank.  dor  Pau- 
kenhdhle,'  Stuttgart,  1876.  I  have  several  times  satis6ed  myself  of  the  occurrence 
of  the  loss  of  taste  in  these  cases. 

II  Bruns,  *  A.  f.  Psych./  xx.  1S89.  On  the  other  side  the  fifth  nerve  was  paralysed 
without  loss  of  taste.  This  anomalous  lesion  suggests  that  the  1  ranches  may  have 
been  damaged  in  different  positions,  and  where  they  do  not  conia<n  taste-fihres. 

Y  The  nerve  of  Jacobson  is  that  most  f;equenily  dau:agcd  in  ^nppu^ltion  ot  the 
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Wo  sf  ill  fio<»(l   morn  facts  as  to  the  backward  extent  of  the  loss  of 

*  »  tf   If  (•III  <lison<?o  of  thf*  chorda  tyrnpani.     In  all  obserrations  on 

♦  I  ti'  it  i«;  (losiraMe  that  Mie  three  regions,  front  of  tongue,  back  of 
♦'Mitxn(\  ninl  p.ihito,  should  he  speciailj  tested.  Opf>ortUDities  for 
■  '•j.i  V  itinn  of  \hn  highest  importan<fe  sometimes  occur  to  surgeons, 
■fi  1  it  i^  v»rv  ^oqirMhle  that  thev  should  \m  utilist'd. 

* 

riu'  |H  riplKTal  n^^rve  h'sions  that  maj  caafie  Ions  of  taste  have  been 
IM  t  iit.'iit  inii'd.  It  niay  al««o  occnr  as  j>arlof  general  hem  iansesthesia, 
«i»  ,liv,«:iN.»  <»f  \]]n  (N^rohril  hemisy>herf».  ai»d  al^o.  in  the  same  associa- 
''  "t.  .11  tho  riiiipfioniil  distnrhme^*  of  hvst^ria.     When  the  loss  is  par- 

♦  •|^  t)i,'  percoj.tlon  of  Mome  qualities  may  V>e  more  impaired  than  that 
,,r  ..i.M-:.  l>nt  fhero  is  Ti^ver  such  complete  loss  of  some  perceptions 
w  ;o»  ..,f  inij>rirrnent  of  oth'^rs  as  conld  l)e  c«»mpared  to  colour-blind- 
♦'  ^^<  It  i»4  «*:nd  to  })ft  sometiTnes  due  to  local  diseane  of  the  mucous 
...  %M.i.r  inn,  !>nf,  OT1  a<^connt  of  the  wide  area  in  which  this  function  is 
o.K,  rv.  .1.  fho  l/>s«5  is  probably  never  complete.     Tbe  evidence  of  the 

.<^  i<  ;r,.,),ir|fy  to  jterf'fnre  the  qualities  mentioned  on  p.  224.  Its 
/...  t#,M  -,.9  i<j  ,  liieflr  tliat,  of  the  disease  oauAing  it.  If  stimulation  of 
.»,.N  t,  rv,  <  is  thoiiQ^ht  desirable,  this  can  l>e  readily  effected  by  the 
A  ^'^v*''  /Mirrnjif.  One  rheophore  may  l>e  ]>laced  Whind  the  mastoid 
pr-(>i  «9.  utid  tlie  oth»*r,  a  flat  pie»*e  of  mttal,  on  the  surface  of  the 
t  .t.^tto  A  tnnijiie-depressor,  insulated  where  it  comes  in  contact  with 
t>»n  lips,  -inswers  vory  well. 

p.-r'-rr^inn  of  fh^  ffevfte  nf  fffjif^,  whieh  has  been  termed  paro^ete^^ 
«-rn«'»Mnnn  orrurs  in  neurotie  maladiea,  especially  in  hysteria  and 
in<finity.  and  also  as  an  effeet  of  the  influenza  poison,  a[>art  from 
« *<*irrh  1 1  has  aNo  leen  observed  in  tabett,  as80<.'iatecl  with  perversion 
of  th*»  «ensf»  of  smell,  but  diMtmct  from  it.  In  this  condition  a 
*»!''*♦» U'-e  eives  rine  to  some   r)ther    sensation    than   that  which   it 

r»?»"nftly  causes.  The  symptom  in  often  associated  with  morbid 
.it^lflfM  to  o#'rta.in  ta>ites.  Inereaned  stmsitivenegi,  hypergetuia,  is  said 
{.\  }v»  luft  with  (tccasionally  untler  the  same  conditions  as  perversion 

•  f  the  <ense.  and  so  also  are  siihjective  senicUions  of  taste,  usually  of 
*n  nnpleatant  chamcter.  These  are  also  met  with  as  a  result  of 
Trrif.^tini?  disease  of  the  nerves,  such  as  disease  of  the  ear,  and  they 
\4T»»  i***^j\  t'Xf»erimentAily  produced  by  electrical  stimulation  of  an 
e«p«»4*>il   chorda  tympani.     Such  sensations  sometimes  occur  as  the 

•  nra  of  an  »*pileptic  flt,  and  as  [)art  of  the  hallucinations  of  the  insane. 
'Ih^r  must,  of  course,  Im  distinguished  from  actual  sensations  due  to 
fthnormal  hu(>'-al  secretions,  and  from  those  due  to  the  presence  in  the 
':»^*Mu\  of  su  -stan(;es  tliat  can  at  miilate  the  gustatory  nerves.  The 
f^ar'ous  :*ubjective  sensations  or  perversions  of  taste  scarcely  ever  call 
for  si»^cial  irHatm«*nt. 


iiii*lil«  CAT,  Mid  nest  tha  chttrda  tympatu,  according  to  Godidemif  of  Copenhagen 
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FACIAL   NERVK 

The  facial  nerve,  poriio  dura  of  the  seventh  pair,  has  a  tortuous 
course  both  within  the  pons  and  through  the  wall  of  the  skull.  Its 
deep  origin  has  been  described  at  p.  4f9.  At  the  surface  of  the  brain 
and  within  the  internal  auditory  ujeatus  the  facial  and  auditory 
nerves  lie  together  and  suffer  together  in  disease.  From  the  auditory 
meatus  the  nerve  has  a  winding  course  through  the  temporal  bone, 
passing  first  outwards  to  the  inner  wall  of  the  tympanum,  and  then 
backwards  above  the  foriunen  ovale,  and  downwards  behind  the  tym- 
panum to  the  stylo- mastoid  foramen.  It  lies  throughout  this  course 
in  the  bony  "  Fallopian  canal,"  but  the  layer  of  bone  which  separates 
it  from  the  cavity  of  the  tympanum  varies  in  thickness,  and  may  even 
be  incomplete.  Moreover  two  nerves  pass  from  it  into  the  cavity  of  the 
tympanum,  the  small  nerve  to  the  stapedius  muscle,*  and  the  chorda 
tympani,  which  leaves  the  facial  a  few  millimetres  above  the  lower 
0()ening  of  the  canal,  and  courses  across  the  upper  part  of  the  tympanic 
cavity  and  membrane,  to  pass  again  through  the  bone  and  join  the 
third  division  of  the  fifth.  An  arterial  twig  also  passes  from  the 
canal  into  the  tympanum.  These  connections  are  important,  smce 
the  nerve  is  often  damaged  by  disease  of  the  middle  ear,  and 
they  afford  con8ideral»le  and  variable  anatomical  facility  for  this 
damage.  At  the  bend  in  the  temporal  bone  there  is  a  gangliform 
enlargement  on  the  nerve,  the  "  geniculate  ganglion,'*  from  which  the 
large  petrosal  nerve  passes  (as  the  Vidian)  to  the  spheno-palatine 
ganglion;  and,  as  already  stated  (p.  214),  there  is  reason  to  believe 
that  most  of  the  fibres  from  the  chorda  tympani  leave  the  facial  by 
this  nerve  and  reach  the  brain  through  the  fifth.  The  gangliform 
enlargement  also  receives  a  twig  from  the  nerve  (small  petrosal) 
which  connects  the  otic  ganglion,  through  the  nerve  of  Jacobson, 
with  the  glosso-pharyngeal.  Outside  the  skull  the  nerve  gives 
branches  to  the  occipital  part  of  the  occipito-frontalis,  to  the  external 
ear,  to  the  stylohyoid  and  digastric,  and  then  divides,  opposite  the 
posterior  edge  of  the  masseter,  into  numerous  branches  which  pass  to 
all  the  muscles  of  the  face,  and  to  the  platysma  myoides  beneath  the 
skin  of  the  neck. 

The  path  from  the  facial  nucleus  to  the  cerebral  hemisphere  crosses 
the  middle  line  of  the  pons  above  the  nucleus,  so  that  if  the  face  is 
paralysed  by  one-sided  disease  above  the  middle  of  the  pons,  the  para- 
lysis is  on  the  side  opposite  to  the  lesion,  as  in  ordinary  hemiplegia. 
The  further  course  of  this  path  has  been  described  at  p.  75.     It  is 

*  It  is  not  unlikely  that  tbo  fibres  lor  the  stHpedius  come  from  the  small  "  iuter- 
tDcdiute  nerve  uf  Wrisberg/'  liuce  tliis  arises  from  the  accessiry  >iudit<<ry  nucleus. 
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probable  that  the  bilateral  muscles  of  the  upper  part  of  the  face  are 
also  connected  with  the  hemisphere  of  the  same  side.* 

Faolll  Pabaxysis. 

Paralysis  of  the  face  results  from  any  iDterruption  to  the  path  from 
the  cortex  to  the  muscles.  The  character  of  the  paralysis  differs 
according  as  the  disease  involves,  on  the  one  hand,  the  path  above  the 
nucleus  (which  we  may  term  supra-nuclear  palsy),  or,  on  the  other 
hand,  the  uucleus  itself  or  the  fibres  of  the  nerve,  whether  within  the 
pons  or  outside  it  (nuclear  and  infra-nuclear  palsy).  In  the  latter  case 
all  parts  of  the  face  are  affected,  the  orbicularis  palpebrarum  and 
frontal  muscle,  as  well  as  the  muscles  of  the  mouth ;  but  in  the 
former  the  upper  muscles  of  the  face  are  little  or  not  at  all  affected^ 
and  the  muscles  which  go  to  the  augle  of  the  mouth  suffer  chiefly. 
Another  difference  is  that  in  supra-nuclear  paralysis  voluntary  move- 
ments are  often  more  impaired  than  emotional  movements ;  in  nuclear 
and  infra-nuclear  disease  they  suffer  equally. 

Lastly,  there  is  an  important  difference  between  the  two  forms  in 
the  reaction  of  the  nerve  and  muscles  to  electricity.  In  supra-nuclear 
disease  the  reaction  is  normal,  or  presents  only  a  trifling  change,  which 
is  the  same  to  the  voltaic  and  to  the  induced  current.  Acute  lesious 
of  the  nucleus  or  nerve,  unless  trifling  in  degree,  cause  secondary 
degeneration  of  the  fibres,  with  loss  of  all  irritability,  and  preserva- 
tion only  of  the  voltaic  irritability  of  the  muscle-fibres. 

It  is  customary  to  term  paralysis  from  disease  of  the  nerve 
"peripheral;"  that  from  disease  of  the  nucleus  or  root-fibres  in  the 
pons  is  also  sometimes  termed  peripheral,  because  it  resembles  that 
from  disease  of  the  nerve  ;  sometimes  it  is  termed  "  central  ;'*  paralysis 
from  disease  of  the  path  above  the  nucleus  is  also  sometimes  termed 
•*  central,"  sometimes  **  cerebral.*'  The  latter  term  should  be  used 
only  with  the  understanding  that  a  similar  paralysis  may  occur  from 
disease  of  the  crus  or  upper  part  of  the  pons.  Moreover  the  word 
"peripheral"  is  sometimes  applied  to  disease  of  the  extremities 
of  the  fibres.  Paralysis  from  disease  of  the  convolutions  is  termed 
"  cortical."  Otherwise  the  nomenclature  given  above  is  preferable^ 
disease  of  the  root-fibres  being  termed  "radicular." 

The  supra-nuclear  palsy  has  been  already  considered  in  the  chapter 
on  hemiplegia ;  we  have  now  to  consider  only  that  which  results  from 
disease  of  the  uucleus,  the  root-fibres,  or  the  nerve.f 

Causes. — (1)  Within  the  pons  the  nucleus  or  root- fibres  may  be 
damaged  by  various  focal  lesions,  usually  in  association  with  the  motor 
tract  or  the  opposite  limbs,  or  with  the  sixth  nerve  of  the  same  side» 

*  In  the  rabbit,  medial  flection  of  tiie  pom  paralyses  the  elevator  of  tba  upper 
lip  on  both  (tides,  even  to  stimulation  of  the  cortex  (Kxner  and  Paneth,  1888). 
t  It  is  often  termed  '*  Bell's  paralysis,"  after  Sir  Charles  Bell*  who  flrst  explilnedl 

its  nature. 
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round  the  nucleuR  of  which  the  facial  fibres  course  (Fig.  88,  p.  60). 
In  very  rare  cases  of  anterior  pulio-myehtis  (infantile  paralysis),  the 
^ial  nucleus  suffers;  I  have  seen  one  instatice  of  this.  Primary 
degeneration  rarely  affects  all  parts  of  the  facial  nuclei,  but  the  nerve- 
cells  related  to  the  orbicularis  oris  often  degenerate  with  those  for  the 
hypoglossal  nerve,  in  chronic  "  labio-glossal  paralysis."  Diphtheritic 
palsy  involves  the  face  in  rare  cases,  and  probably  consists  in  a  sub- 
acute afEection  of  the  cells  of  the  nucleus  and  the  fibres  of  the  nerve. 

(2)  At  the  base  of  the  brain  the  nerve  may  be  compressed  by  tu- 
mours or  damaged  by  meningitis  or  hemorrhage.  The  auditory  nerve 
is  usually  affected  with  it. 

(3)  Within  the  canal  in  the  temporal  bone  tbe  nerve  suffers  in 
various  forms  of  otitis  and  bone  disease,  especially  in  children.  In 
most  cases  there  is  caries  of  the  bone  and  suppuration  in  the  middle 
ear,*  and  the  disease  of  the  bone  between  tbe  Fallopian  canal  and  the 
tympanum  extends  to  the  nerve.  This  may  be  merely  infiamed,  or 
may  be  destroyed  by  the  spreading  disease.  The  amount  of  ear  dis- 
ease that  exists  before  the  facial  nerve  is  affected  varies  much,  and 
the  readiness  with  which  the  nerve  suffers  doubtless  depends  in  part 
on  the  thinness  of  the  protecting  lamina  of  bone.  It  is  said  that  the 
nerve  may  be  paralysed  wben  only  the  lining  membrane  of  the  tym- 
panum is  inflamed  and  the  bone  is  not  diseased.  I  have  known  para- 
lysis to  occur  when  caries  was  certainly  limited  to  the  mastoid  bone. 
In  such  cases  we  must  assume  an  extension  of  inflammation  along 
the  chorda  tympani,  the  nerve  to  the  stapedius,  or  the  arterial  twig 
already  mentioned,  unless  the  layer  of  bone  is  imperfect.  It  is  perhaps 
by  such  extension  that  facial  paralysis  has  sometimes  followed  sore 
throat  -  simple,  or  such  as  occurs  in  some  acute  diseases.f 

(4)  Injury.  Fracture  of  tbe  base  of  the  skull  often  passes  through 
the  petrous  bone,  and  the  nerve  may  be  torn  or  bruised.  The  face  is 
then  at  once  paralysed,  but  in  some  crises  the  nerve  is  damaged  only 
some  days  (three  to  five)  after  the  injury,  and  the  mechanism  must 
then  be  a  secondary  process,  probably  inflammation. J  Meningeal 
hflemorrhage  is  possibly  a  rare  cause,  especially  that  which  occurs 
from  the  cerebellum  during  birth;  this  may  explain  some  "congen- 
ital" cases  in  which  it  has  been  associated  with  weakness  of  the  neck 
due  to  damage  to  the  spinal  accessory  nerve.§  Outside  the  skull,  the 
nerve  or  some  of  its  branches  may  be  divided  by  wounds  about  the 
ramus  of  the  jaw,  and  especially  in  operations  for  the  removal  of  tu- 
mours in  the  parotid  region.  A  simple  blow  on  this  part  may  also 
damage  the  nerve.  A  n  an gry  schoolmaster  struck  a  boy  with  the  comer 
of  a  book  just  below  the  ear.  Much  pain  followed  about  the  ear  and 
the  side  of  the  head  ;  in  a  day  or  two  facial  paralysis  came  on,  com- 

<*  It  it  not,  however,  a  frequent  const  quence  of  caries,  although  the  calculation 
of  only  1  per  cent,  made  by  Bezold  is  perhaps  too  low  (Bezold,  •  Labyrinth -Necrose/ 
188G).  t  Wendt,  •Archiv  der  Heilkund.-/  1870. 

I  See  Demoulin,  *  Gaz.  m^d.  de  Paris,'  18S8.       §  Stephan,  *  Rev.  de  U6d.,'  18b7. 
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plete  and,  as  it  tumed  out,  permanent,  in  spite  of  all  treatment. 
The  blow  cost  the  schoolmaster  a  thousand  pounds.  Facial  paralysis 
is  sometimes,  although  rarely,  caused  during  instrumental  delivery, 
by  the  pressure  of  the  blades  of  the  forceps  on  the  nerve  over  the 
jaw,  and  such  paralysis  has  even  been  produced  on  both  sides.  Com- 
pression by  the  shoulder  has  also  been  effective.* 

(5)  Neuritis  is  the  cause  of  the  common  facial  paralysis,  due  to 
cold,  and  often  termed  "rheumatic."  The  majority  of  cases  of  facial 
paralysis  seem  to  be  of  this  nature;  and  although,  often,  no  special 
exposure  to  cold  can  be  traced,  there  has  then  been  usually  some 
habitual  exposure.  The  features  of  these  cases  are  so  uniform,  allow- 
ance being  made  for  differences  in  degree,  that  we  are  justified  in  re- 
garding the  ])athological  condition  as  the  same  in  all — a  neuritis 
within  the  Fallopian  canal. f  The  inflammation  perhaps  affects  chiefly 
the  sheath  of  the  nerve,  which  swells  and  compresses  the  fibres,  expan* 
sion  outwards  being  prevented ;  but  in  a  case  in  which  the  actual  state 
could  be  observed  the  nerve  sheath  was  not  distinctly  inflamed ;  J  the 
external  restraint  may  indeed  cause  the  inflammation  to  spread  into 
the  nerve,  and  in  this  case  the  fibres  were  extensively  degenerated.  For 
a  long  time  a  very  different  explanation  was  giveu.  It  was  supposed 
that  cold  acts  by  paralysing  the  terminations  of  the  facial  nerve  in  the 
muscles.  But  there  is  no  evidence  that  cold  ever  paralyses  intra-mus- 
cular  nerve-endings,  and  we  know  that  paralysis  of  all  fibres  of  one 
nerve,  and  of  no  other  fibres,  always  means  disease  of  the  trunk  of 
the  nerve. 

Inflammation  was  found  also  in  a  perfectly  similar  paralysis,  due 
to  a  different  cause,  recorded  by  May.§  The  patient  was  suffering 
from  leucocytheeinia  (an  affection  which  may  cause  lymphoid  neuritis), 
and  the  nerve  within  the  Fallopian  canal  presented  a  fusiform  swel- 
ling three  tenths  of  an  inch  long,  due  to  an  infiltration  of  lymphoid 
cells ;  the  nerve-fihres  at  the  spot  were  in  process  of  destruction. 

In  more  than  half  the  cases  a  special  and  considerable  exposure  to 
cold  can  be  traced ;  generally  a  draught  of  cold  air  has  blown  on  the 
side  of  the  face  and  head,  as  in  sitting  in  a  railway  carriage  opposite 
an  open  window,  standing  at  an  open  door,  driving  in  a  cold  wind. 
One  patient  had  ridden  a  bicycle  during  three  cold  nights ;  another 
had  lingered  on  a  seaside  pier  in  a  cold  wind ;  in  another  the  expo- 
sure to  cold  occurred  the  day  after  a  beard,  worn  for  thiity  years,  was 
shaved  off.  The  svmptoms  usually  commence  within  two  days  of 
snch  exposure.  In  other  cases  there  has  been  more  or  less  constant 
exposure,  as  by  working  in  a  draughty  shop.  Occasionally  the  suf- 
ferer presents  other  evidence  of  rheumatism,  especially  of  the  fibrous 

•  Varnier,  '  An.  de  Oyn.,'  1888. 

t  It  has  been  coitjeituri'd  that  the  inflxmniRtion  sometimes  nffects  the  nerve  after 
its  iuier4!cnce,  but  no  evidence  of  this  {e.g.  swe  ling  of  the  uerve)  bas  been  noted. 
X  Minkowski,  *  Berlin,  klin.  Wochenschr./  1891. 
§  E.  May,  '  Aerztl.  Intell.  Hlatt.,'  1884,  No.  31. 
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tissues,  and  a  liability  to  a  similar  affection  of  other  nerves,  as  in  tlie 
<!a8es  mentioned  on  p.  144.  But  many  of  the  subjects  of  facial  palsy 
present  no  other  evidence  of  rheumatism,  and  the  affection  may  be  an 
isolated  event  in  an  otherwise  healthy  life.  In  a  few  cases  there  is  a 
history  of  gout,  inherited  or  acquired,  which  may  have  predisposed 
to  the  disease  ;  but  it  is,  on  the  whole,  very  rare  to  obtain  evideuce  of 
this.  In  some  instances  there  is  other  evidence  of  catarrh,  general 
fever,  sore  throat,  or  neuralgic  pain  in  the  neighbourhood  of  the 
affected  nerve.  The  neuritis  sometimes  arises  bv  distinct  extension 
from  external  cellulitis ;  in  one  case  the  cellulitis  was  produced  by 
chronic  eczema  of  the  skin  in  front  of  the  ear,  over  the  place  of 
emergence  of  the  nerve.  •  In  other  cases  such  cellulitic  swelling  is 
evidently  catarrhal ;  in  one  it  existed  beneath  each  jaw  for  a  week 
before  the  onset  of  one-sided  palsy. 

Groupmg  together  all  cases  which  may  be  due  to  Fullopian  neuritiB 
{excluding  those  that  are  the  result  of  ear  disease  or  syphilis),  they 
appear  to  be  rather  more  common  in  males  than  in  females,  no  doubt 
from  the  greater  exposure  of  the  former.  Of  112  unselected  cases 
of  which  I  have  notes,  66  were  in  males,  46  in  females.  Barely  more 
than  one  member  of  a  family  suffers —as,  for  instance,  a  man  and  his 
niece.  Such  coincidences  are  doubtless  sometimes  accidental.  The 
affection  may  occur  at  any  age,  but  is  rare  under  ten.  I  have  met 
with  it  at  seven,  and  twice  in  the  second  year  of  life.  It  is  most 
<^mmon  between  twenty  and  thirty  (27  cases),  and  is  equally  frequent 
in  each  of  the  other  decades  l)etween  twenty  ;ind  fifty  ;  after  fifty  it 
becomes  rare,  but  is  occasionally  met  with  even  in  old  age  (cases  at 
aoventy-four  and  seventy-seven).  Of  80  cases  due  to  this  cause,  46 
occurred  between  October  and  March  inclusive,  and  34  between  April 
and  September. t  It  thus  occurs  at  all  seasons,  but  is  rather  more 
frequent  in  winter  than  in  summer. 

(6)  Syphilis  is  an  occasional  cause,  but  its  frequency  may  readily 
be  over-estimated  if  the  mere  fact  of  preceding  syphilis  or  of  improve- 
ment under  iodide  of  potassium  is  admitted  alone  to  be  evidence  of 
nature.  We  are  only  justified  in  regarding  the  paralysis  as  syj)hilitic 
when  there  is  or  has  been  other  evidence  of  active  syphilis,  and  when 
there  is  no  other  recognisable  cause;  the  syphilitic  nature  of  the 
case  is  more  probable  if  the  nerve  is  affected  within  the  cranium.     In 

*  It  has  been  thought  by  some  that  cold  aflfects  the  facial  nerve  by  causing  a 
catarrhal  inflammation  of  the  middle  enr,  which  spreads  to  the  nerve.  But  this 
teems  improbable  when  we  consider  how  frequent  catarrh  of  the  middle  ear  is  with- 
out facial  paralysis,  and  how  rare  nre  obtrusive  si^ns  of  tympanic  inflamniMtion 
when  the  nerve  is  affected,  and  tlint  slight  inflammation  of  the  tvmpiinum  may  be 
produced  coincidentlv  with  neuritis  by  cold  without  the  former  heing  the  cause  of 
the  latter.  Earache  of ti n  follows  the  onset,  but  very  ^cIdom  pi ece<les  it  eveu  fur  a 
diy,  and  e:irly  pain  is  mure  common  in  other  situations. 

t  Twelve  cases  occurred  in  January;  10  in  November;  9  in  Juno;  7  in  each 
month.  May,  Augnst,  October,  Deiember;  5  in  February,  March,  and  in  April;  3 
in  July  and  in  September.  In  the  third  of  the  year,  October  to  January,  3^ 
i-ases;   February  to  May,  22;  June  to  September,  22. 
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We  still  need  more  facts  as  to  the  backward  extent  of  the  loss  of 
taste  from  disease  of  the  chorda  tjrapani.  In  all  observations  on 
taste  it  is  desirable  that  the  three  regions,  front  of  tongue,  back  of 
tongue,  and  palate,  should  be  specially  tested.  Opportunities  for 
observation  of  the  highest  importance  sometimes  occur  to  surgeons, 
and  it  is  very  desirable  that  they  should  be  utilised. 

The  peripheral  nerve  lesions  that  may  cause  loss  of  taste  have  been 
just  mentioned.  It  may  also  occur  as  part  of  general  hemianaestliesia, 
in  disease  of  the  cerebral  hemisphere,  and  also,  in  the  same  associa- 
tion, in  the  functional  disturbance  of  hvsteria.  When  the  loss  is  par- 
tial, the  perception  of  some  qualities  may  be  more  impaired  than  that 
of  others,  but  there  is  never  such  complete  loss  of  some  perceptions 
without  impairment  of  others  as  could  be  compared  to  colour-blind- 
ness. It  is  said  to  be  sometimes  due  to  local  disease  of  the  mucous 
membrane,  but,  on  account  of  the  wide  area  in  which  this  function  is 
subserved,  the  loss  is  probably  never  complete.  The  evidence  of  the 
loss  is  inability  to  perceive  the  qualities  mentioned  on  p.  224.  Its 
treatment  is  chiefly  that  of  the  disease  causing  it.  If  stimulation  of 
the  nerves  is  thought  desirable,  this  can  be  readily  effected  by  the 
voltaic  current.  One  rheophore  may  be  placed  l>ehind  the  mastoid 
process,  and  the  other,  a  fiat  piece  of  metal,  on  the  surface  of  the 
tongue.  A  tongne-depressor,  insulated  where  it  comes  in  contact  with 
the  lips,  answers  very  well. 

Perversion  of  (he  sense  of  taste,  which  has  been  termed  parageusia^ 
sometimes  occurs  in  neurotic  maladies,  especially  in  hysteria  and 
insanity,  and  also  as  an  effect  of  the  influenza  poison,  apart  from 
catarrh.  It  has  also  been  observed  in  tabes,  associated  with  perversion 
of  the  sense  of  smell,  but  distinct  from  it.  In  this  condition  a 
substance  gives  rise  to  some  other  sensation  than  that  which  it 
ordinarilv  causes.  The  svinritoni  is  often  associated  with  morbid 
dislike  to  certain  tastes.  Increased  sensitiveness,  hypergeusia,  is  said 
to  be  met  with  occasionally  under  the  same  conditions  as  perversion 
of  the  sense,  and  so  also  are  subjective  sensations  of  taste,  usually  of 
an  unpleasant  character.  These  are  also  met  with  as  a  result  of 
irritating  disease  of  the  nerves,  such  as  disease  of  the  ear,  and  they 
have  been  experimentally  produced  by  electrical  stimulation  of  an 
exposed  chorda  tympani.  Such  senvsations  sometimes  occur  as  the 
aura  of  an  epileptic  fit,  and  as  )>art  of  the  hallucinations  of  the  insane. 
They  must,  of  course,  be  distinguished  from  actual  sensations  due  to 
abnormal  buccal  secretions,  and  from  those  due  to  the  presence  in  the 
blood  of  sul 'Stances  that  can  st  mulate  the  gustatory  nerves.  The 
various  subjective  sensations  or  perversions  of  taste  scarcely  ever  call 
for  si)ecial  treatment. 

middle  ear,  and  next  the  chorda  tympani,  according  to  Qodsderm,  of  Copenhagen 

(1888). 
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The  facial  neire,  portio  dura  of  the  seventh  pair,  has  a  tortuous 
course  both  within  the  pons  and  through  the  wall  of  the  skull.  Its 
deep  origin  has  been  described  at  p.  49.  At  the  surface  of  the  brain 
and  within  the  internal  auditory  meatus  the  facial  and  auditoiy 
nerves  lie  together  and  suffer  together  in  disease.  From  the  auditory 
meatus  the  nerve  has  a  winding  course  through  the  temporal  bone, 
passing  first  outwards  to  the  inner  wall  of  the  tympanum,  and  then 
backwards  above  the  for.iiiien  ovale,  and  downwards  behind  the  tym- 
panum to  the  stylo-mastoid  foramen.  It  lies  throughout  this  course 
in  the  bony  "  Fallopian  canal,"  but  the  layer  of  bone  which  separates 
it  from  the  cavity  of  the  tympanum  varies  in  thickness,  and  may  even 
be  incomplete.  Moreover  two  nerves  pass  from  it  into  the  cavity  of  the 
tympanum,  the  small  nerve  to  the  stapedius  muscle,*  and  the  chorda 
tympani,  which  leaves  the  facial  a  few  millimetres  above  the  lower 
opening  of  the  canal,  and  courses  across  the  upper  part  of  the  tympanic 
cavity  and  membrane,  to  pass  again  through  the  bone  and  join  the 
third  division  of  the  fifth.  An  arterial  twig  also  passes  from  the 
canal  into  the  tympanum.  These  connections  are  important,  since 
the  nerve  is  often  damaged  by  disease  of  the  middle  ear,  and 
they  afford  considerable  and  variable  anatomical  facility  for  this 
damage.  At  the  bend  in  the  temporal  bone  there  is  a  gangliform 
enlargement  on  the  nerve,  the  **  geniculate  ganglion,"  from  which  the 
large  petrosal  nerve  passes  (as  the  Vidian)  to  the  spheno-palatine 
ganglion;  and,  as  already  stated  (p.  214),  there  is  reason  to  believe 
that  most  of  the  fibres  from  the  chorda  tympani  leave  the  facial  by 
this  nerve  and  reach  the  brain  through  the  fifth.  The  gangliform 
enlargement  also  receives  a  twig  from  the  nerve  (small  petrosal) 
which  connects  the  otic  ganglion,  through  the  nei*ve  of  Jacobson, 
with  the  glosso-pharyngeal.  Outside  the  skull  the  nerve  gives 
branches  to  the  occipital  part  of  the  occipito-fron talis,  to  the  external 
ear,  to  the  stylohyoid  and  digastric,  and  then  divides,  opposite  the 
posterior  edge  of  the  masseter,  into  numerous  branches  which  pass  to 
all  the  muscles  of  the  face,  and  to  the  platysma  myoides  beneath  the 
skin  of  the  neck. 

Tiie  path  from  the  facial  nucleus  to  the  cerebral  hemisphere  crosses 
the  middle  line  of  the  pons  above  the  nucleus,  so  that  if  the  face  is 
paralysed  by  one-sided  disease  alK)ve  the  middle  of  the  pons,  the  para- 
lysis is  on  the  side  opposite  to  the  lesion,  as  in  ordinary  hemiplegia. 
The  further  course  of  this  path  has  been  described  at  p.  75.     It  is 

^  It  is  not  unlikely  that  the  fibres  lor  the  stai>e(Uiis  come  from  the  small  "  inter- 
tDcdiute  nerve  uf  Wrisberg,"  since  thb  arises  from  the  accessiry  auditory  nucleus. 
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probable  that  the  bilateral  muscles  of  the  upper  part  of  the  face  are 
also  connected  with  the  hemisphere  of  the  same  side.* 

Facial  Pabalysis. 

Paralysis  of  the  face  results  from  anj  interruption  to  the  path  from 
the  cortex  to  the  muscles.  The  character  of  the  paralysis  differs 
according  as  the  disease  involves,  on  the  one  hand,  the  path  above  the 
nucleus  (which  we  may  term  mpra-nuclear  palsy),  or,  on  the  other 
hand,  the  uucleus  itself  or  the  fibres  of  the  nerve,  whether  within  the 
pons  or  outside  it  (nuclear  and  infra-nuclear  palsy) .  In  the  latter  case 
all  parts  of  the  face  are  affected,  the  orbicularis  palpebrarum  and 
frontal  muscle,  as  well  as  the  muscles  of  the  mouth  ;  but  in  the 
former  the  upper  muscles  of  the  face  are  little  or  not  at  all  affected,, 
and  the  muscles  which  go  to  the  angle  of  the  mouth  suffer  chiefly. 
Another  difference  is  that  in  supra-nuclear  paralysis  voluntary  move- 
ments  are  often  more  impaired  than  emotional  movements ;  in  nuclear 
and  infra-nuclear  disease  they  suffer  equally. 

Lastly,  there  is  an  important  difference  between  the  two  forms  in 
the  reaction  of  the  nerve  and  muscles  to  electricity.  In  supra-nuclear 
disease  the  reaction  is  normal,  or  presents  only  a  trifling  change,  which 
is  the  same  to  the  voltaic  and  to  the  induced  current.  Acute  lesions 
of  the  nucleus  or  nerve,  unless  trifling  in  degree,  cause  secondary 
degeneration  of  the  fibres,  with  loss  of  all  irritability,  and  preserva- 
tion only  of  the  voltaic  irritability  of  the  muscle- fibres. 

It  is  customary  to  tei'm  paralysis  from  disease  of  the  nerve 
"  peripheral ;"  that  from  disease  of  the  nucleus  or  root-fibres  in  the 
pons  is  also  sometimes  termed  peripheral,  because  it  resembles  that 
from  disease  of  the  nerve  ;  sometimes  it  is  termed  "central;'*  paralysis 
from  disease  of  the  path  above  the  nucleus  is  also  sometimes  termed 
"central,"  somr^times  "cerebral.**  The  latter  term  should  be  used 
only  with  the  understanding  that  a  similar  paralysis  may  occur  from 
disease  of  the  crus  or  upper  part  of  the  pons.  Moreover  the  word 
"peripheral"  is  sometimes  applied  to  disease  of  the  extremities 
of  the  fibres.  Paralysis  from  disease  of  the  convolutions  is  termed 
"  cortical."  Otherwise  the  nomenclature  given  above  is  preferable^ 
disease  of  the  root-fibres  being  termed  "radicular.** 

The  supra-nuclear  palsy  has  been  already  considered  in  the  chapter 
on  hemiplegia ;  we  have  now  to  consider  only  that  which  results  from 
disease  of  the  uucleus,  the  root-fibres,  or  the  nerve.f 

Causes. — (1)  Within  the  pons  the  nucleus  or  root- fibres  may  be 
damaged  by  various  focal  lesions,  usually  in  association  with  the  motor 
tract  of  the  opposite  limbs,  or  with  the  sixth  nerve  of  the  same  side^ 

•  In  tbo  rabbit,  medial  section  of  tbe  pon«  paralyses  the  elorator  of  the  npper 
lip  on  both  sides,  even  to  stimulution  of  the  cortex  (Exner  and  Paneth,  1888). 

t  It  is  often  termed  '*  Bell's  paralysis,"  after  Sir  Charles  Bell,  who  drat  explained 
its  nature. 
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round  tbe  nucleus  of  whicH  the  facial  fibres  course  (Fig.  88,  p.  50). 
In  very  rare  cases  of  anterior  polio-myelitis  (infautile  paralysis),  the 
^ial  nucleus  sufiVrs;  I  have  seen  one  instance  of  tbis.  Primary 
degeneration  rarely  afFects  all  parts  of  tbe  facial  nuclei,  but  tbe  nerve- 
cells  related  to  tbe  orbicularis  oris  often  degenerate  witb  tbose  for  the 
hypoglossal  uerre,  in  cbionic  **  labio-glossal  paralysis."  Diphtheritic 
palsy  involves  tbe  face  in  rare  cases,  and  probably  consists  in  a  sub- 
acute affection  of  tbe  cells  of  tbe  nucleus  and  tbe  fibres  of  tbe  nerve. 

(2)  At  tbe  base  of  tbe  brain  tbe  nerve  may  be  compressed  by  tu- 
mours or  damaged  by  meningitis  or  baemorrbage.  Tbe  auditory  nerve 
is  usually  affected  witb  it. 

(3)  Within  tbe  canal  in  tbe  temporal  bone  tbe  nerve  suffers  in 
various  forms  of  otitis  and  bone  disease,  especially  in  children.  In 
most  cases  there  is  caries  of  the  bone  and  suppuration  in  the  middle 
ear,*  and  tbe  disease  of  tbe  bone  between  tbe  Fallopian  canal  and  the 
tympanum  extends  to  the  nerve.  This  may  be  merely  inflamed,  or 
may  be  destroyed  by  the  spreading  disease.  Tbe  amount  of  ear  dis- 
ease that  exists  before  tbe  facial  nerve  is  affected  varies  much,  and 
tbe  readiness  with  which  tbe  nerve  suffers  doubtless  depends  in  part 
on  tbe  thinness  of  the  protecting  lamina  of  bone.  It  is  said  that  the 
nerve  may  be  paralysed  when  only  tbe  lining  membrane  of  the  tym- 
panum is  inflamed  and  the  bone  is  not  diseased.  I  have  known  para- 
lysis to  occur  when  caries  was  certainly  limited  to  the  mastoid  bone. 
In  suoh  cases  we  must  assume  an  extension  of  inflammation  along 
tbe  chorda  tympani,  tbe  nerve  to  the  stapedius,  or  the  arterial  twig 
already  mentioned,  unless  tbe  layer  of  bone  is  imperfect.  It  is  perha]>s 
by  such  extension  that  facial  paralysis  has  sometimes  followed  sore 
throat  -  simple,  or  suoh  as  occurs  in  some  acute  diseases. f 

(4)  Injury.  Fracture  of  the  base  of  the  skull  often  passes  through 
the  petrous  bone,  and  tbe  nerve  may  be  torn  or  bruised.  Tbe  face  is 
then  at  once  paralysed,  but  in  some  cases  tbe  nerve  is  damaged  only 
some  days  (three  to  five)  after  the  injury,  and  the  mechanism  must 
then  be  a  secondary  process,  probably  inflammation. J  Meningeal 
haemorrhage  is  possibly  a  rare  cause,  especially  that  which  occurs 
from  the  cerebellum  during  birth ;  this  may  explain  some  "  congen- 
ital "  cases  in  which  it  has  been  associated  witb  weakness  of  the  neck 
due  to  damage  to  tbe  spinal  accessory  nerve.§  Outside  the  skull,  the 
nerve  or  some  of  its  branches  may  be  divided  by  wounds  about  the 
ramus  of  the  jaw,  and  especially  in  operations  for  tbe  removal  of  tu- 
mours in  the  parotid  region.  A  simple  blow  on  tbis  part  may  also 
damage  tbe  nerve.  An  angry  schoolmaster  struck  a  boy  with  the  comer 
of  a  book  just  below  the  ear.  Much  pain  followed  about  the  ear  and 
the  side  of  the  head  ;  in  a  day  or  two  facial  paralysis  came  on,  com- 

•  It  is  not,  however,  a  frequent  consequence  of  caries,  Mlthongli  the  calculntion 
of  only  1  per  cent,  made  by  Bezold  is  perliHps  too  low  (Hezold, '  Labyrinth -Necrose/ 
188G).  t  Wendt,  *  Arcbiv  der  Heilkund./  1870. 

X  See  Demoulin,  *  Gaz.  m^d.  do  Paris/  1888.       §  Stephan,  •  Rev.  de  M6d.,'  18b7. 
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plete  and,  as  it  turned  out,  permanent,  in  spite  of  all  treatment. 
The  blow  cost  the  schoolmaster  a  thousand  pounds.  Facial  paralysis 
18  sometimes,  although  rarely,  caused  during  instrumental  delivery, 
by  the  pressure  of  the  blades  of  the  forceps  on  the  nerve  over  the 
jaw,  and  such  paralysis  has  even  been  produced  on  both  sides.  Com- 
pression by  the  shoulder  has  also  been  effective.* 

(5)  Neuritis  is  the  cause  of  the  common  facial  paralysis,  due  to 
cold,  and  often  termed  **  rheumatic."  The  majority  of  cases  of  facial 
paralysis  seem  to  be  of  this  nature;  and  although,  often,  no  special 
exposure  to  cold  can  be  traced,  there  has  then  been  usually  some 
habitual  exposure.  The  features  of  these  eases  are  so  uniform,  allow- 
ance being  made  for  differences  in  degree,  that  we  are  justified  in  re- 
garding the  pathological  condition  as  the  same  in  all — a  neuritis 
within  the  Fallopian  canal. f  The  inflammation  perha[)8  affects  chiefly 
the  sheath  of  the  nerve,  which  swells  and  compresses  the  fibres,  expan* 
sion  outwards  being  prevented  ;  but  in  a  case  in  which  the  actual  state 
could  be  observed  the  nerve  sheath  was  not  distinctly  inflamed ;  J  the 
external  restraint  may  indeed  cause  the  inflammation  to  spread  into 
the  nerve,  and  in  this  case  the  fibres  were  extensively  degenerated.  For 
a  long  time  a  very  different  explanation  was  given.  It  was  supposed 
that  cold  acts  by  paralysing  the  terminations  of  the  facial  nerve  in  the 
muscles.  But  there  is  no  evidence  that  cold  ever  paralyses  intra-mus- 
cular  nerve-endings,  and  we  know  that  paralysis  of  all  fibres  of  one 
nerve,  and  of  no  other  fibres,  always  means  disease  of  the  trunk  of 
the  nerve. 

Inflammation  was  found  also  in  a  perfectly  similar  paralysis,  due 
to  a  different  cause,  recorded  by  May.§  The  patient  was  suffering 
from  leucocythsBuna  (an  affection  which  may  cause  lymphoid  neuritis), 
and  the  nerve  within  the  Fallopian  canal  presented  a  fusiform  swel- 
ling three  tenths  of  an  inch  long,  due  to  an  infiltration  of  lymphoid 
cells ;  the  nerve-fil»res  at  the  spot  were  in  process  of  destruction. 

In  more  than  half  the  cases  a  special  and  considerable  exposure  to 
cold  can  be  traced  ;  generally  a  draught  of  cold  air  has  blown  on  the 
side  of  the  face  and  head,  as  in  sitting  in  a  railway  carriage  opposite 
an  open  window,  standing  at  an  open  door,  driving  in  a  cold  wind. 
One  patient  had  ridden  a  bicycle  during  three  cold  nights ;  another 
had  lingered  on  a  seaside  pier  in  a  cold  wind ;  in  another  the  expo- 
sure to  cold  occurred  the  day  after  a  beard,  worn  for  thirty  years,  was 
shaved  off.  The  svmptoms  usually  commence  within  two  days  of 
such  exposure.  In  other  cases  there  has  been  more  or  less  constant 
exposure,  as  by  working  in  a  draughty  shop.  Occasionally  the  suf- 
ferer presents  other  evidence  of  rheumatism,  especially  of  the  fibrous 

•  Varnier,  •  An.  de  Gyn.,'  1888. 

t  It  has  been  conji'c lured  that  the  inf^innmation  sometimeB  nfPcctt  the  nerve  after 
iU  i-meruence,  but  no  evidence  of  this  (e.g.  swe  ling  of  the  nerve)  haa  been  noted. 
X  Minkowski,  *  Berlin,  klin.  Wocljenschr./  1891. 
§  E.  May,  '  Aerztl.  Intell.  Hlatt./  1881,  No.  31. 
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tissues,  and  a  liability  to  a  similar  affection  of  otber  Derres,  as  in  the 
itases  mentioned  on  p.  144.  But  manv  of  the  subjects  of  facial  palsj 
present  no  other  evidence  of  rheumatism,  and  the  affection  maj  be  an 
isolated  event  in  an  otherwise  healtby  life.  In  a  few  cases  there  is  a 
history  of  gout,  inherited  or  acquired,  which  may  have  predisposed 
to  the  disease  ;  but  it  is,  on  the  whole,  very  rare  to  obtain  evidence  of 
this.  In  some  instances  there  is  other  evidence  of  catarrh,  general 
fever,  sore  throat,  or  neuralgic  pain  in  the  neighbourhood  of  the 
affected  nerve.  The  neuritis  sometimes  arises  by  distinct  extension 
from  external  cellulitis;  in  one  case  the  cellulitis  was  produced  by 
chronic  eczema  of  the  skin  in  front  of  the  ear,  over  the  place  of 
emergence  of  the  nerve.*  In  other  cases  such  cellulitic  swelling  is 
evidently  catarrhal ;  in  one  it  existed  beneath  each  jaw  for  a  week 
before  the  onset  of  one-sided  palsy. 

Grouping  together  all  cases  which  may  be  due  to  Fiillopian  nenritb 
^excluding  those  that  are  the  result  of  ear  disease  or  syphilis),  they 
appear  to  be  rather  more  common  in  males  than  in  females,  no  doubt 
from  the  greater  exposure  of  the  former.  Of  112  unselected  cases 
of  which  I  have  notes,  66  were  in  males,  46  in  females.  Barely  more 
than  one  member  of  a  family  suffers —as,  for  instance,  a  man  and  his 
niece.  Such  coincidences  are  doubtless  sometimes  accidental.  The 
affection  may  occur  at  any  age,  but  is  rare  under  ten.  I  have  met 
with  it  at  seven,  and  twice  in  the  second  year  of  life.  It  is  most 
common  between  twenty  and  thirty  (27  cases),  and  is  equally  frequent 
in  each  of  the  other  decades  between  twenty  smd  fifty  ;  after  fifty  it 
becomes  rare,  but  is  occasionally  met  with  even  in  old  age  (ca>«es  at 
aoventy-four  and  seven ty-seven).  Of  80  cases  due  to  this  cause,  46 
occurred  between  October  and  March  inclusive,  and  34  between  April 
and  September. t  It  thus  occurs  at  all  seasons,  but  is  rather  more 
frequent  in  winter  than  in  summer. 

(6)  Syphilis  is  an  occasional  cause,  but  its  frequency  may  readily 
be  over-estimated  if  the  mere  fact  of  preceding  syphilis  or  of  improve- 
ment under  iodide  of  potassium  is  admitted  alone  to  be  evidence  of 
nature.  We  are  only  justified  in  regarding  the  paralysis  as  syphilitic 
when  there  is  or  has  been  other  evidence  of  active  syphilis,  and  when 
there  is  no  other  recognisable  cause;  the  syphilitic  nature  of  the 
case  is  more  probable  if  the  nerve  is  affected  within  the  cranium.     In 

*  It  has  been  thought  by  some  that  cold  affects  the  facial  nerve  bj  causing  a 
catarrhal  inflammation  of  the  middle  ear,  %%hich  spreads  to  the  nerve.  But  this 
seems  improb;ihIe  when  u  e  coiitiidt-r  how  frequent  catarrh  of  the  middle  ear  U  with- 
out facial  paralysis,  and  how  rare  are  obtrusive  si^ns  of  tympanic  inflamm:ition 
when  the  oerve  is  affected,  and  that  slight  inflammation  of  the  tvmpiinum  may  be 
{•rodaced  coincidentlv  with  neuritis  by  cold  without  the  former  being  the  cause  of 
the  latter.  Earache  oftin  follows  the  onset,  but  very  seldom  picceiies  it  even  fur  a 
diy,  and  enrly  pain  b  more  common  in  other  situations. 

t  Twelve  ca^es  occurred  in  Jiuinary;  10  in  November;  9  in  Jane;  7  in  each 
tnootb.  May,  Augnst,  October,  December;  5  in  February,  March,  and  in  April;  3 
in  July  and  in  Septembir.  In  the  third  of  the  year,  October  to  January,  3^ 
cases;  February  to  May,  22;  June  to  September,  22. 
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many  cases  of  facial  paralvsis  in  tlie  subjects  of  sjphilis,  the  paralysis 
is  distinctly  excited  by  cold,  but  it  is  possible  that  the  syphilis  may 
have  bad  a  predisposing  influence.  The  mechanisms  by  which  syphilis 
causes  facial  paralysis  are  by  meningitis,  by  a  gumma  on  the  uerve* 
sbeath  or  near  it,  and  probably  also  by  neuritis. 

(7)  Primary  haemorrhage  into  the  nerve-sheath  or  Fallopian  canal 
is  a  rare  cause.*  Tbere  are  cases  in  which  facial  paralyHis  comes  on  in 
a  few  minutes  and  is  at  once  complete,  and  in  which  there  is  no  indi- 
cation of  any  central  disease.  Such  cases,  of  which  I  have  seen  five, 
may  be  due  to  an  extravasation  into  the  Fallopian  canal  or  the  nerve 
itself,  disposed  to,  perhaps,  by  some  peculiarity  of  vascular  arrange- 
ment. Thrombosis  in  a  vessel  of  the  nerve  is  also  a  conceivable 
mechanism,  especially  when  sudden  palsy  occurs  under  couditions 
favouring  this  lesion — as,  for  instance,  in  one  case,  a  week  after  child- 
birth. It  affords  a  possible  explanation  of  the  curious  cases  in  which 
such  an  onset  follows  emotion.  Complete  paralysis  occurred  quite 
suddenly  in  a  lady  who  was  at  the  time  watcbing  the  dressing  of  a 
huge  wound  in  ber  own  breast,  produced  by  tbe  destruction  of  a 
cancer  by  caustic.  In  one  instance  tbe  onset  was  an  hour  after  a 
sudden  fright;  in  another  it  coincided  with  a  sense  of  faintness. 

(8)  Facial  paralysis  has  been  observed  in  rare  cases  of  tabes,  in 
which  its  cause  resembles  doubtless  th.it  of  the  other  nerve  palsies 
that  are  met  with  in  the  disease.  The  nerve  may  also  be  paralysed 
by  an  islet  of  disseminated  sclerosis  within  the  pons,  when  otbers 
affect  the  spinal  cord. 

Hysteria  may  coincide  with  facial  palsy,  especially  since  the  latter 
is  not  uncommon  in  young  adults.  The  coincidence  has  no  real 
significance;  although  the  cases  bave  been  needlessly  described  as 
"hysterical,"  they  present  no  feature  to  warrant  the  epitbet,  except 
in  so  far  as  hysterical  contraction  lessens  movement. 

Double  facial  paralysis  is  rare.  Its  causes  are  (1)  disease  of  the 
pons  Varolii ;  possibly  a  lesion  in  the  middle  of  the  pons,  where  the 
two  facial  paths  cross ;  certainly  lesions  on  both  sides  of  tbe  pons, 
such  as  the  bilateral  softening  that  is  produced  by  disease  of  the 
basilar  artery.  (2)  Disease,  syphilitic  or  other,  of  the  nerves  at  the 
base  of  the  brain ;  by  this  usually  other  nerves  are  also  damaged. 
In  one  case  of  this  kind,  in  which  tbere  was  also  simultaneous  para- 
lysis of  both  auditory  nerves  (not  aural),  tbe  onset  occurred  after 
exposure  during  sleep  to  a  cold  wind,  but  the  patient  had  had 
syphilis.  In  another  case  only  one  auditory  nerve  was  involved.  (3) 
Simultaneous  double  otitis.f  (4)  In  paralysis  from  cold,  both  sides 
of  the  face,  as  they  are  occasionally  affected  at  different  times,  may, 
in    extremely    rare    cases,  suffer  at  the  same  time.{      In   multiple 

•  Wilks  and  Moxon,  •  Puth.  Anat.,'  p.  257,  and  Moxon,  *  Path.  Trans./  voL  xx. 
t  \Vri>:ht,  *  Brit.  Metl.  Journ.,*  Feb.  27th,  18^9.     A  week  separated  tbe  onict  of 
the  i)iilsy  on  the  two  lilies.     Tlie  patient  was  a  uiun  aged  sixty-five. 
I  Kruge,  'Neur.  Cent.,'  1890. 
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neuritis  the  face  U  lometimes  InTolTod,  alw&jfi  on  both  sides,  and 
generailj  m  association  with  the  limbs  as  part  of  a  wide-spread  aSec* 
tion.  It  is  met  witb  chiefly  in  certain  rare  fomu  of  polyneuritis, 
dne  to  Bpeciiil  toxic  blood-states,  aud  not  in  the  common  variety,  pro- 
duced by  alcohol.  In  diphtheritic  pamlyais,  in  which  polyneuritis  is 
the  chief  element,  double  facial  palsy  sometimes  occurs.  (5)  Partial 
pamlysis  (of  the  tips  on  both  sides)  occurs  from  nuclear  degenera- 
tion in  laliio -glossal  ])ara lysis,  or  iiyni  metrical  cortical  lesions,  and  (6) 
a  peculiar  form  of  facial  pulsy  associated  with  palsy  of  the  eye  muscles, 
and  due  probably  to  nuclear  wasting  has  been  already  mentioned 
(p.  197).     It  may  be  congenital  or  come  on  dnring  infancy. 

Sthptoms — In  complete  facial  palsy  the  mnscles  of  the  affected 
balf  of  the  fice  become  toneless  and  immobile.  In  all  movemeata, 
voluntary  or  emotional,  the  affected  half  of  theface  is  still.  Tbe  two 
sides  of  the  face  present  a  strange  incongruity,  and  the  smile  or  frown, 
deprived  of  half  its  range,  loses  more  than  half  its  character,  so  that 
it  is  difBcult  to  recognise  the  ei]>ressi'>nal  significance  of  the  distorting 
contractions  of  cheek  and  brow  which  occur  on  the  unaffected  side. 
The  influence  of  tbe  loss  of  tone  on  the  position  of  the  features  at  rest 
differs  according  to  the  a^e  of  the  patient ;  the  smooth  features  of 
youth  are  lai^ely  moulded  by  tbe  elasticity  oE  the  skin,  and  are  little 
changed  by  tbe  paralysis  of  the  musLles ;  slight  droop>ng  of  the 
angle  of  tbe  mouth  may  be  tbe  only  sign  of  pamlyais  during  rest. 
But  it  is  otherwise  when  time  has  scon-d  the  face  with  furrows.  These 
are  due  toibe  lo^sof  elustii^ity  of  the  skiu,  and  their  position  is  chiefly 
determined  by  the  muscular  tension  that  is  caused  by,  and  eipreases, 
the  emotions  dominmt  in  tbe  past.  With  the  loss  of  this  teusioa 
the  furrows  change  their 
place  or  vanish,  as  the 
flaccid  skin  adjusts  it«elf 
in  obedience  to  other  in- 
fluences (Fig.  103).  The 
effect  of  tbe  age-changes 
is  seen  conspicuously  in 
the  forehead  and  lower 
eyelid.  The  transverse 
furrows  of  the  forehead 
cease  suddenly    at    the   „  

middle  hue.  In  the  showing  the  influence  Of  the  loH  of  tone  on  the 
young  tbe  lower  eyelid  is  iiieU»iic  skin.  Tin  flcure  on  tlie  right  repreiBut* 
held  by  the  elasticity  of  '"  '^""P''  "  *'"*  '""'  "J"*"  ^^''""^  P'""*" 
the  skin  almost  as  dose  to 

the  eyeball  as  on  the  unaffected  side.  In  the  old  it  falls  forwards,  and 
the  tears,  increased  by  tbe  trritiitinu  of  the  un|>ntected  eye,  cannot 
reach  their  proper  duct,  and  the  eye  "  waters."  But  in  young  and  old 
tbe  loss  of  movement  is  the  same.     The  affected  side  takes  no  part  in 
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frown  or  smile.  The  eyelids  cannot  be  brought  together ;  in  a  strong 
effort  to  close  them,  the  ejeball  is  rolled  upwards,  so  that  the  cornea 
is  beneath  the  upper  lid,  and  only  the  sclerotic  is  visible.  The  patient 
often  imagines,  ostricb-like,  that  bis  eye  is  shut,  because  the  cornea  is 
covered.  During  sleep  the  eye  remains  partly  oj)en,  V>ecHuse  normally 
closed  not  only  by  relaxation  of  the  levator,  but  by  contraction  of  the 
palpebral  part  of  the  orbicnlaris.  But  the  upper  lid  follows,  in  a 
normal  manner,  the  downward  movement  of  the  eye  1  all,  since  the 
orbcularis  takes  no  part  in  this  descent,  except  in  keeping,  by  its  tone, 
the  lid  in  contact  with  the  eyeball.  In  the  old,  the  lower  lid,  on  looking 
up,  does  not  rise  so  well  as  on  the  other  side,  apparently  because  the  lid 
is  not  kept  in  sufficient  apposition  to  the  globe.  In  smiling  and  other 
movements  the  mouth  is  drawn  towards  the  unaffected  side,  the  zygo- 
matic muscles  being  unopposed  by  their  fellows  From  the  displace* 
ment  of  the  mouth  the  tongue  is  protruded  to  one  side  of  the  orifice, 
and  thus  may  seem  to  deviate  even  when  it  is  exactly  in  the  middle 
line  of  the  face.  The  lips  cannot  be  pressed  together  on  the  paralysed 
side,  and  hence  the  air  cannot  be  so  compressed  within  the  mouth 
as  to  be  expelled  in  a  puff.  The  patient  accordingly  finds  that  he 
cannot  blow  out  a  candle.  In  drinking,  the  liquid  runs  out  of  the 
paralysed  comer  of  the  mouth,  and  the  patient  has  to  incline  his  head 
to  prevent  this.  Whistling  is,  of  course,  impossible,  and  smokers  may 
first  discover  the  paralysis  by  finding  that  the  ejected  saliva  takes  an 
inconveniently  erratic  course.  Speech  is  frequently  a  little  changed 
by  the  imperfect  articulation  of  the  labial  consonants.  The  palsy  of 
the  buccinator  permits  food  to  get  between  the  teeth  and  the  jaws* 
and  it  is  found  more  convenient  to  chew  upon  the  other  side.  The 
palsy  of  the  stylo-hyoid  and  posterior  belly  of  the  digastric  does  not 
cause  recognisable  symptoms.  The  platysma  myoides  is  paralysed,  at 
may  be  observed  by  making  the  patient  depress  his  lower  lip,  an  action 
in  which  the  platysma  contracts.  The  dilator  naris  being  inactive, 
the  nostril  does  not  expand  on  sniffing,  and  may  even  yield  to  thepres* 
sure  of  the  air ;  smell,  in  consequence,  is  less  acute  than  on  the  other 
side.  The  muscles  of  the  external  ear  are  also  paralysed  in  those 
persons  in  whom  these  muscles  were  under  the  influence  of  the  will. 
All  reHex  movements  are  of  necessity  lost  when  tbe  paralysis  is  due  to 
disease  of  tbe  nerve-fibres  or  their  nucleus — an  important  distinction 
from  cerebral  palsy,  in  which  they  are  preserved. 

Palate, — It  has  been  said  that  the  palate  is  sometimes  paralysed  on 
the  same  side  as  the  face  from  disease  of  tbe  facial  nerve,  and  it  has 
been  supposed  therefore  that  the  levator  palati  is  su]>plied  by  fibres 
which  pass  from  the  geniculate  ganglion  of  the  facial,  by  the  large 
petrosal  nerve  and  Vidian,  to  the  spbeno-palatine  ganglion.  But  the 
opinion  that  tbe  palate  ever  suffers  from  disease  of  the  facial  nerve 
seems  to  be  erroneous.  The  levator  is  supplied  from  the  spinal 
acressorv  (q.  v.),  and  in  more  than  a  hundred  cases  of  facial  paralysis, 
due  to  disease  of  the  nerve  in  various  situations,  carefully  examined. 
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I  bare  never  observed  a  corresponding  defect  of  moTement  in  the 
palate.  Deviation  of  the  uvula  was  occasionally  observed,  but  its 
inclination  was  as  frequently  from  as  towards  the  paralysed  side. 
Such  obliquity  of  the  uvula  is  not  uncommon  in  those  who  present  no 
facial  palsy,  and  sometimes  is  considerable  in  degree.  When  present 
in  facial  piilsy  its  state  is  unchanged  after  the  face  has  recovered,  und 
it  is  not  associated  with  any  defect  in  the  movement  of  the  palate.  In 
rare  cases  in  which  there  has  been  actual  coincident  paralysis  of  the 
palate  there  was  probably  a  simultaneous  affection  of  the  spinal 
accessory  nerve  or  of  its  palatine  branch.  In  most,  other  nervea 
have  suffered,  and  this  may  bo  damaged  not  only  at  the  medulla^ 
but  outside  the  skull,  by  deep-seated  cellulitis  just  below  the  place 
of  emergence  of  the  facial.  Of  this  I  have  seen  some  well-marked 
instances,  with  and  without  implication  of  the  other  parts  of  the 
nerve,  or  of  the  hypoglossal. • 

Taste, — In  disease  of  the  facial  nerve  between  the  origin  of  the 
chorda  tympani  and  the  geniculate  ganglion,  taste  is  lost  in  the 
anterior  part  of  the  tongue  on  the  affected  side.  It  is  not  lost  when 
the  lesion  is  of  the  root  of  the  facial  nerve,t  or  of  the  nerve- fibres 
within  the  pons.  It  is  lost  in  about  half  the  cases  of  paralysis  from 
cold,  doubtless  because  the  neuritis  extends  up  the  nerve  to  the  origin 
of  the  chorda.  When  the  nerve  is  damaged  outside  the  skull,  taste  is 
generally  unaffected  ;  the  exceptions  are  probably  due  to  an  ascending 
neuritis.  The  affection  of  taste  may  |)ersist  after  the  paralysis,  but 
usually  passes  away  before  it.  Sensation  in  the  face  is  generally  un- 
affected,  but  I  have  several  times  found  in  early  and  severe  cases  a 
very  slight  diminution  in  the  sensitiveness  of  the  skin  on  the  motion- 
less side,  especially  on  the  cheek.  The  cause  may  be  an  altera- 
tion in  the  function  of  the  nucleus  of  the  fifth  nerve,  due  to  the 
diminution  of  the  impressions  that  are  normally  produced  by  muscular 
action.  This  is  more  probable  than  that  the  facial  nerve  sometimes 
conveys  sensory  fibres  from  the  skin. J  I  have  also  occasionally 
found  (in  early  cases)  an  area  of  anaesthesia  on  the  front  and  back 
of  the  concha,  in  the  region  of  skin  supplied  by  a  nerve  given  off  by 
the  facial  as  it  emerges,  and  which  is  probably  deiived  from  the  fifth 
nerve. 

*  Dr.  Hiigh1in?8  Jackson  has  also  stated  that  he  has  never  seen  parnl>  sis  of  the 
palate  due  to  disease  of  the  facial  nerve  (*  Lancft/  April  2ud,  1S87).  He  made  this 
remark  in  connection  with  an  instructive  case  of  paralysis  of  the  face  and  palate, 
which  at  first  sight  seemed  to  prove  the  sissociation.  but  further  investigation  showed 
conclusively  that  the  palsy  of  the  face  was  of  cerebral  origin. 

t  Certain  recorded  cases  of  disease  of  the  root  and  loss  of  taste,  opposed  as  they 
are  to  the  usual  rule,  are  explicable  on  tiie  assumption  that  the  descending  degene- 
ration was  attended,  as  it  sometimes  is,  by  descending  neuritis,  and  that  this  invaded 
the  taste- fibres  at  or  below  the  geniculate  ganglion. 

X  Vaso-motor  disturbance,  cedema,  and  increased  sweating  have  been  observed, 
probftbly  aUo  of  secondary  relation  or  due  to  accidental  association  of  an  affection  of 
the  sympathetic  (Frankl  Uochwart,  'Neurol.  Ceutralbl,'  1891). 
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Bearing  is  impaired  in  cases  of  facial  paraljaia  due  to  the  extension 
of  inflamuititioLL  from  the  bone  or  tyuipuuic  cavity,  and  also  vben  the 
facial  und  auditory  utrves  are  affected  together  by  basul  disease. 
ImpaivmeDt  is  occaBionuUy  met  with  in  cases  due  to  cold,  but  is  slight 
unless  there  is  also  a  catarrh  of  the  middle  ear.  Tinnitus  ofien 
attends  the  onset,  and  is  probubly  due  to  the  same  cause;  it  may 
continue  for  weeks,  Whi-ii  ihe  disease  involves  the  middle  part  of  the 
nerve  iu  tlie  canal  the  stiipfiiius  is  paruljbed,  and  the  tensor  tympaiil, 
being  unopposed,  oft^u  intrfa&es  the  sensitivencag  of  the  ear  to 
niusii-al  notes,  espeuinlly  to  those  of  low  tone  (Lucae).  A  subjectiTe 
bigh-;iitched  sound  has  been  referred  to  the  same  cause. 

The  e!ectricii.l  reactions  iu  facial  paralysis  are  those  characteristic  of 
perij-heral  palsicM, — the  digenenilive  reaction  fully  described  at  vol.  i, 
p.  fi4.  The  charts  there  given  are  from  cases  of  diaease  of  this  nerve. 
In  a.  severe  ciise  tlie  nerve  rapidly  loses  its  irritability  to  fnradic  and 
ToUaic  stimulation  and  this  may  be  extinct  iu  the  course  of  ten  days 
ora  fortnight.  In  slighter 
cases  the  irritability  of  the 
iiorve  ia  lowered  but  not 
lost ;  a  strong  current  still 
eicitea  it.  In  most  cases 
the  fall  in  irritability  does 
not  commence  for  three  or 
four  duys  after  the  onset 
of  the  paralysis,  and  in 
slight  cases  may  be  de- 
layed for  a  wet;k  or  ten 
days.  It  may  be  distinct 
in  the  nerve-truuk  some 
days  before  it  is  found  in 
the  muscles,  i.  e.  in  the 
intra  -  muscular  nerves. 
During  the  first  few  days 
an  increase  of  irritability 
may  often  he  found  pre- 
ceding the  diminution.  In  eifremely  slight  diseiise  of  the  nerve  I 
have  several  times  found  an  increflse  corresponding  to  that  which 
precedes  the  fall  in  severe  cases,  hut  rollowed  by  no  diminution. 
This  initial  increiise  is  usually  the  same  to  both  forms  of  electricity, 
but  it  is  often  more  marked  to  the  isolated  faradic  shock  than  to  the 
fceriul  current*     In   the   muscle   the  initial  increase   may  also   be 
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recognised,  and  depends  on  chancres  in  the  intra-rauscular  nerve-fibreg. 
This  increase  is  followed  by  a  gradual  fall  in  the  faradic  irritabilitj 
of  the  muscles,  corresponding  in  degree  to  that  of  the  nerve,  and  due 
to  the  fact  that  the  faradism  only  stimulates  the  muscles  through  the 
intra-muscular  nerve-endings.  With  this  loss  of  faradic  irritabilitj, 
that  to  the  voltaic  curreut  is  preserved  and  increased ;  to  it  the 
muscle-fibres  themselves  respond,  and  respond  with  undue  readiness, 
so  that  they  contract  with  a  weaker  current  than  is  required  by  the 
muscles  of  the  unaffected  side.  The  form  of  response  to  increasing 
currents  is  often  (but  by  no  means  always)  changed,  and  instead 
of  1  KCC  ;•  2  ACC,  AOC ;  3  KOC.  we  may  have  such  order  as  the 
following,  which  I  take  from  my  notes  of  actual  cases :  1  KCC  = 
ACC ;  2  AOC;  3  KOC  or  1  ACC;  2  KCC,  AOC  ;  8  KOC  or  1  KCC, 
AOC ;  2  ACC ;  8  KOC.  A  continuous  contraction  (tetanus)  is  also 
readily  produced  during  the  passage  of  the  current,  as  in  1  KCO ; 
2  ACC  =  KC  Tet. ;  3  AC  Tet. 

With  the  recovery  of  the  nerve  the  irritability  of  nerve  and  muscle 
slowly  returns  to  the  normal,  but  the  nerve-fibres  often  recover  some 
conducting  power  (i,  e.  the  paralysis  lessens)  before  they  regain  their 
local  excitability.  For  a  long  time  this  remains  below  the  normal. 
The  muscles  lose  their  excessive  degree  of  irritability  before  the  order 
of  response  becomes  normal. 

In  rare  cases  the  reaction  in  nerve  and  muscles  is  that  of  the 
mixed  form  (the  *•  middle  form"  of  Erb),  in  which,  with  only  slight 
diminution  in  the  irritability  of  the  nerve,  the  muscles  present  the 
increased  and  qualitative  change  characteristic  of  degeneration.  The 
varieties  in  the  course  of  the  reactions  are  illustrated  in  the  charts  in 
ToL  i  (Figs.  85—43). 

The  electrical  reaction  presented  by  one  muscle,  the  orbicularis  oris, 
merits  special  mention.  The  muscle  sometimes  illustrates  in  a 
striking  way  the  increased  but  slow  muscular  response  to  the  voltaic 
current  which  results  from  nerve  degeneration.  The  voltaic  current 
diffuses  itself  widely  ;  applied  to  the  angle  of  the  mouth  on  the  un- 
affected side  the  closure  of  the  circuit  causes  a  quick  sharp  contrac- 
tion in  the  normal  half  of  the  orbicularis,  distinctly  followed  by  a 
slower  contraction  on  the  paralysed  side.  If  the  strength  of  the 
current  be  then  reduced  until  it  is  too  small  to  cause  contraction 
in  the  normal  muscle,  it  may  still  cause  the  sluggish  contraction 
on  the  opposite,  paralysed,  side.  This  has  beeu  mistaken  for  a 
reflex  contraction ;  it  is  uo  doubt  the  result  of  the  diffusion  of  the 
current. 

In  cases  in  which  the  paralysis  of  the  face  remains  absolute,  the 
paralysed  half  of  the  orbicularis  usually  regains  some  power.  Thia 
is  doubtless  due  to  the  fact  that,  the  muscle  being  circular,  the  two 
halves  are  continuous,  and  the  nerve  influence  from  one  side  extends 

*  KCC,  kathodal  closure  cootraction  |  KOC,  katkodal  opcniog  contraction ;  Tet.* 
tetanic  contraction  (see  vol.  i,  p.  56). 
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beyond  the  middle  line.  It  is  indeed  probable  that  the  nerves  of  the 
two  sides  join,  and  some  regeneration  from  the  sound  side  may  be 
possible.  I  Lave  occasionally  found,  in  old-standing  cases,  otherwise 
complete,  that  faradism  applied  to  either  angle  of  the  mouth  caused 
contraction  of  the  whole  of  the  orbicularis — a  fact  difficult  to  eiplaia 
on  any  other  hypothesis  than  that  of  nerve  regeneration  from  the 
healthy  side. 

Muscular  wasting  follows  the  norve  degenenCtion  in  the  face  as  else- 
where, and  in  those  who  have  l*ut  little  subcutaneous  fat  the  loss  of 
tissue  may  be  perceptible.  But  in  most  cases  the  atrophy  is  not 
revealed  by  any  change  in  the  contour  of  the  face,  because  tlie  thin 
muscles  constitute  but  a  small  part  of  the  subcutaneous  tissues,  and 
the  nutrition  of  these  is  unaffected.  True  facial  hemiatrophy  never 
results  from  disease  of  the  facial  nerve. 

The  loss  of  the  protective  movements  of  the  eyelids  exposes  the 
conjunctiva  to  various  irritant  influences,  but  inflammation  is  lim* 
ited  to  slight  conjunctivitis.  The  increased  secretion  of  tears^ 
although  a  source  of  annoyance  to  the  patient,  doubtless  supplementa 
the  defective  action  of  the  lids  in  removing  foreign  particles.  In  the 
old  there  is  occasionally  a  slight  conjunctivitis  of  the  lower  lid^ 
induced  by  the  exposure  which  is  the  consequence  of  its  recession 
from  the  eyeball  (see  p.  217).  I  have  once  known  a  small  ulcer  to 
form  on  the  cornea,  but  it  quickly  healed. 

The  characters  of  the  facial  palsy  are  not  influenced  by  either  the 
seat  or  character  of  the  disease  of  the  nerve.  In  partial  lesions  some 
fibres  may  suffer  more  than  others,  with  a  corresponding  variation  in 
the  relative  degree  of  paralysis  in  the  several  parts  of  the  face.  But 
paralysis  due  to  disease  of  the  nucleus  presents  an  important  differ* 
ence  from  that  which  is  produced  by  disease  of  the  nerve- trunk.  The 
fibres  for  the  orbicularis  oris  are  dissociated  from  the  other  facial 
fibres  in  their  nuclear  origin,  and  are  connected  with  the  fibres  for  the 
tongue  ;  the  two  suffer  together  in  nuclear  degeneration  (labio-glossal 
paralysis).  On  the  other  hand,  in  the  case  of  facial  palsy  from 
nuclear  inflammation  (part  of  polio-myelitis),  the  orbicularis  oris 
had  escaped  entirely,  although  the  rest  of  the  face  was  absolutely 
paralysed.* 

Certain  concomitant  symptoms  occasionally  attend  the  onset  of 
facial  paralysis,  and  are  due,  for  the  most  part,  to  the  cause  of  the 
nerve-lesion.  In  neuritic  cases,  pain  about  the  ear  is  very  common, 
and  may  be  felt  for  a  day  or  so  before,  but  is  more  common  after  the 
onset.  It  may  be  like  **  earache,"  usually  slight,  but  is  more  frequent 
behind  or  below  the  ear,  and  may  extend  down  the  neck  or  along  the 
ramus  of  the  lower  jaw  or  below  it.  In  the  latter  situations  it  is 
often  accompanied  by  tenderness.  It  sometimes  extends  over  the 
whole  of  the  corresponding  side  of  the  head,  and  radiates  to  the  face ; 

*  The  connection  between  the  tibrea  for  the  orbicularis  oris  aud  the  tongue  U 
very  clo8C  (see  note  on  p.  50). 
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there  and  in  the  neck  li  maj  have  a  neuralgic  character,  and  some- 
times lasts  for  weeks.  More  often  its  duration  is  brief —one  or  a  few 
days.  A  little  swelling  in  front  of  the  ear  may  often  be  found,  if 
Ii>oked  for,  in  the  early  stage ;  it  is  sometimes  considerable  and  exten- 
sive, and  is  no  doubt  due  to  cellulitis.  Auditory  symptoms  have 
been  already  mentioned.  In  one  case  the  patient  complained,  at  the 
onset  of  the  paralysis,  of  a  phosphorus-like  taste  in  the  back  of  the 
tongue,  explicable,  on  the  hypothesis  stated  at  p.  227,  by  irritation  of 
the  nerve  of  Jacobson  or  the  tympanic  plexus.  Slight  giddiness  not 
nnf  requently  attends  the  onset,  and  may  be  due  to  a  disturbance  of  the 
labyrinth ;  it  is  not  due  to  paralysis  of  the  stapedius.  Sometimes  the 
giddiness  is  intense,  especially  when  there  is  disease  within  the  skull, 
probably  from  injury  to  the  nerve-fibres  from  the  semicircular  canals, 
or  to  the  middle  peduncle  of  the  cerebellum.  In  some  cases  there  are 
the  signs  of  more  wide- spread  disturbance,  nervous  or  general,  from 
the  exposure  to  cold  thut  causes  the  paralvsis.  Beside  severe  neuralgia 
in  the  head  or  face  or  neck,  I  have  met  with  transient  dilatation  of 
the  pupil  and  derangement  of  the  movements  of  the  eyeball  on  the 
same  side,  and  also  on  the  otber  side ;  ptosis  on  the  other  side, 
bypersesthesia  of  the  side  of  the  tongue  and  gums  and  also  of  the 
cheek,  and  an  eruption  of  herpes  on  the  surface  of  the  tongue  on  the 
side  of  the  affection  of  the  face.  These  various  nerve  affections  must 
be  due  to  independent  associated  effects  of  cold.*  Coincident 
catarrhal  fever  is  met  with  rarely,  sore  throat  occasionally,  and  even 
transient  albuminuria. 

Course. — The  onset  of  facial  paralysis  is  usually  rapid  but  rarely 
sudden.  The  palsy  commonly  reaches  its  height  in  from  four  hours 
to  two  days.  Sometimes  the  affection  comes  on  during  the  night ;  it 
is  slight  in  the  evening  and  complete  next  morning ;  often  it  is  tri- 
fling on  first  rising,  and  becomes  considerable  or  complete  in  the  course 
of  the  day. 

Its  duration  varies  according  to  the  degree  and  character  of  the 
nenre-lesion,  which  may  be  severe  or  slight  from  any  cause.  In  the 
slightest  form  the  paralysis  may  last  only  for  a  week  or  ten  days,  but 
often  the  affection  lasts  for  months,  and  two  or  three  months  is  the 
arerage  in  cases  of  moderate  severity.  Those  of  greater  degeee 
last  for  six  or  eight  months,  and  it  is  very  common  for  the  ultimate 
recovery  to  be  incomplete.  Indeed,  whenever  there  is  nerve-degenera- 
tion, and  whenever  the  paralysis  is  complete  for  a  month,  some  trace 

*  The  herpes  on  the  ton^fne  hns  heen  referred  to  the  chorda  tympani ;  bat  this  is 
onlikely,  because  it  may  precede  or  coincide  with  the  onset  of  the  affection  of  tlie 
facial  nerve,  and  may  exist  when  taste  is  unimpaired.  The  peculiar  bypersDsthefiia 
on  the  side  of  the  tongue  and  gums,  mentioned  above,  {receded  the  facial  palsy  for 
a  week  (the  cause  being  exposure  to  cold),  and,  from  its  distribution,  must  have 
been  due  to  an  alTection  of  the  lingual.  Herpes  xoster  of  the  cheek,  such  as  must 
be  ascribed  to  the  fifth  nerve,  has  been  observed  as  a  coincident  effect  of  cold 
(Striibiug,  *Arch  f.  kl.  Med.,'  1885). 
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n  only  on  close  Burutiny. 


of  ituotiallr  remains,  a.lttioii(;fa  tbis  may  be  u 
In  rare  cases  no  rccoverj  takes  place. 

Secondary  Over-aeliim.--  la  all  SHvere  cases  some  muscular  contrac- 
ture comes  on.  uxuall^  a^  voluutarj  power  returns.  When  the  palsj 
tfoiains  absolute  ihe  contracture  is  absent;  Ibe  muscies  remain  toiio- 
lesB.  The  firat  trace  of  contracture  usually  manifests  itself  about 
fimr  or  six  months  nfter  the  nnset  of  the  p&raljsis;  it  sloirly  increases 
for  eiglit  or  iweive  montlis.  and  then  remains  stationary  or  lessens. 
It  is  most  markeil,  at  rest,  in  the  zygomatic  muscles,  and  repruducei 
the  lost  iiaso-labial  wrinkle,  often  in  deeper  degree  than  on  tbe  other 
side,  so  that  on  lookini;  at  tbe  face  the  first  impression  is  that  the 
healthy  side  is  Ihe  veaker.  Tlie  impression  may  seem  to  be  confirmed 
by  a  slight  movement  of  the  fnoe,  for  this  is  more  marked  on  th« 
affected  side  tlian  on  the  other.*  But  if  tlio  movement  is  consider- 
able, the  side  that  moved  first  is  seen  to  move  much  less  than  the 
other.  With  this  contracture  is  constantly  combined  a  tendency  to 
associated  over-action. 
A  smile  is,  in  health, 
accompanied  by  a  slight 
contraction  in  the  orbi- 
cularis palpet'rarum,&nd 
this  contraction  is  in> 
cnased  on  the  affected 
side,  so  tiiat  the  eye  may 
almost     close.  Con- 

Tersely,  wh^n  the  eyes 
■  o(  tii«  riftlit  (Me  of  tlie  "■™  closed  by  a  strong 
and  a««ooiiilcd  over-sction.   contraction  of  the  orbl- 

•fee.      In    tlio   lfttt«r    it   ii    teen    tliat  wbile  tlie    the  affected  Side  OVer-Mt 

pitiant'-  right  eye  ii  ciowd  hw  firi"ly  tlian  lili   ^nd   draw   outwards  tiw 

left,  the  niwo-lal>i«l    furrow    ii   remlereU   miicli  ,       -  ..  ^,    ,J~ 

deeper  on  that  lida  by  the  w.ociMed  over-Mtion   ^"S'^  <>*  ^o°  mouth  (Pig. 

of  Uie  lygomatlci.    (From  pliotogmiibi.)  105).     The  contractions 

may  also  be  nadily  ei- 

cited  by  redei  action  through  the  fifth  nerve.     In  many  cases  another 

symptom  is  added   after  r  time— spontaneous   twitchings,  isolated 

tipaBinodic  conti actions,  recurring  at  irregular  intervals,  and  affecting 

chiffly  tbe  zy^'omatici.     These  various  spuHmodic  symptoms  are  often 

con  side  ruble  when  the  amount  of  regained  power  is  slight. 

The  effect  of  the  muscular  contracture  on  the  asiieut  of  the  face  at 
rest  varies  according  to  Ihe  af,'e  of  the  patient,  in  a  manner  opposite 
to  tlio  effect  of  the  piilsv.  In  the  old  it  repr'dnces  the  lost  naso- 
labial furrow,  and  rentores  ihe  synnnetry  to  the  lower  face.  In  the 
yonng  it  devflops  a  furrow  lliat   has  no  counterpart  on  tbe  other 

aiidoe  initial  moiement,  bat 
D  ft]ual  voluntary  coatracliou 


Fia.  106.— Old  piratyiii 


thnt  the 


poMibli'  timt  then'  i>  not.  a*  tiierc  x 
lirfvinui  rontnictiiru  render"  the  efl 
tbe  affi'Ctcd  lide. 
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side,  and  so  adds  a  deformitj  at  rest  to  the  distortion  daring  moTe- 
ment,  and  is  a  source  of  annoyance  scarcely  less  than  the  original 
palsj.  It  may  cause  the  tears  to  flow  on  to  the  cheek,  or  force  them 
into  the  nose  with  uudue  speed  so  that  an  increased  nasal  secretion 
is  simulated,  and  perhaps  a  real  excess  of  lachrymal  secretion  is  some- 
times induced.  The  condition  is  very  persistent.  When  slight,  and 
sucoeeding  a  trifling  paralysis,  it  may  pass  away  in  time,  but  when  con- 
siderable, and  after  a  severe  paralysis,  it  usually  lasts  unchanged  for 
jears,  and  although  it  may  subsequently  lessen,  it  rarely  passes  away 
entirely.  I  have  known  it  to  be  still  considerable  twenty-five  years 
after  the  attack  of  facial  palsy.  It  has  been  attributed  to  the  use  of 
electricity  in  the  treatment  of  the  palsy ;  faradism  and  voltaism 
have  both  been  blamed,  but  the  contracture  and  over-action  develop 
in  as  marked  degree  in  patients  who  have  not  had  electrical 
treatment  as  in  those  who  have.  Its  probable  cause  will  be  presently 
considered. 

Second  attacks  of  facial  paralysis,  due  to  cold,  are  rare,  but  I  have 
met  with  eight  instances.  In  three  the  second  attack  was  on  the  same 
side,  and  in  all  the  first  attack  was  slight.  The  second  attack  was 
from  three  weeks  to  four  years  after  the  first.  In  most  cases  it  was 
distinctly  excited  by  a  fresh  exposure  to  cold.  I  have  also  twice 
known  a  slight  facial  paralysis,  which  was  improving,  to  relapse. 
Oases  have  been  met  with  in  which  there  were  more  than  two  attacks, 
and  these  have  been  termed  '*  recurring  facial  palsy,"  and  compared 
with  the  recurring  paralysis  of  the  third  nerves  occasionally  met  with. 
Five  instances  are  recorded  by  Bernhardt :  in  four,  the  same  side  was 
affected  several  times ;  in  the  other  case  the  side  varied  several  times 
in  the  series  of  attacks.  The  precise  nature  of  such  cases  is  not 
known ;  they  probably  constitute  a  special  form.* 

Patholoot. — The  evidence  of  the  nature  of  these  cases  has  been 
already  stated,  and  the  general  pathology  of  such  disease  has  been 
described  in  the  first  volume.  But  our  knowledge  of  the  special 
pathology  of  the  affection  is  meagre.  We  do  not  know  why  this 
nerve  suffers  with  such  frequency,  nor  have  we  any  adequate  infor- 
mation regarding  the  elements  of  the  nerve  that  are  primarily  inflamed. 
The  curious  absence  of  pain  in  the  affected  region  of  the  nerve  has 
been  already  mentioned  (vol.  i,  p.  67), 

The  cause  of  the  late  over-action  and  spasm  is  probably  a  change 
in  the  functional  state  of  the  cells  of  the  nucleus  of  the  nerve,  produced 
by  their  altered  functional  condition  during  the  complete  paralysis,  but, 
once  established,  permanent.  The  contracture  always  coincides  with 
some  recovery  of  power ;  in  a  case  of  absolute  and  lasting  paralysis 
there  is  no  contracture.  Since  the  associated  over-action  and  the 
clonic  spasm  accompany  the  contracture,  it  is  reasonable  to  refer  all 
to  the  same  cause.    The  tonic  contracture  and  associated  over-action 

•  Bernhardt,  *  Berlin,  klin.  Wocheuichrn'  1889. 
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are  excesdive  degprees  of  normal  phenomena,  and  tHe  latter  mnst  be 
due  to  the  connection  lietween  the  groups  of  cells.  The  resistance 
in  the  colls  and  between  them  becomes  lessened,  so  that  they  act  with 
undue  readiness  on  each  other  and  on  the  fibres.  Their  tonio  influ- 
ence on  the  muscles  is  increased,  the  action  of  one  part  of  the  nucleus 
spreads  too  widely  through  it.  and  the  cells  are  liable  to  spontaneous 
discharge.*  The  excited  cells  are  imperfectly  discharged  through 
their  fibres  during  the  palsy,  the  axis -cylinders  being,  it  will  be 
remembered,  really  parts  of  tbe  cells,  and  not  mere  effluent  channels. 
Another  mechanism  of  derun^^ement  may  be  the  loss  of  the  afferent 
impulses  from  the  muscles  during  their  palsy.  These  (from  the  facts 
•tuted  at  vol.  i,  p.  204),  must  lower  the  ubnormal  activity  of  the 
stimulated  cells,  because  their  deficiency  will  interfere  with  the  due 
limitation  of  the  excitation,  and  promote  ther  diffusion  among  the 
cells  of  the  nucleus,  of  the  activity  which  should  influence  only 
certain  fibres  and  certain  muscles.  Once  estublished,  the  morbid 
action  tends  to  perpetuate  itself,  and  is  hence  most  intractable. 

D1A.QNO8I8. — The  existence  of  facial  paralysis  is  only  too  conspicu- 
ous as  soon  as  the  state  of  the  muscles  is  revealed  by  voluntary  or 
emotional  action.  But  when  the  face  has  partly  recovered,  and  is  the 
seat  of  late  contracture,  it  is  easy  to  mistake  the  side  affect^ed,  unless 
attention  is  paid  to  the  strength  of  contraction,  and  the  significance 
of  the  associated  over-action  is  remembered.  A  slight  movement  is 
more  conspicuous  on  the  affected  side ;  a  strong  one  is  far  less  in 
degree.  It  is  well  also  to  remember  that  patients  are  apt  to  misstate 
the  side  affected  in  cod  sequence  of  their  frequent  impression  that  the 
smooth  unwrinkled  half  of  the  face  must  be  natural,  and  that  the 
side  which  is  distorted  by  movement  is  uunatuiul.  Often  no  reliance 
can  be  placed  on  the  statements  made  by  patients  or  their  friends  as 
to  the  side  affected. 

The  distinction  of  paralysis  due  to  disease  of  the  nerve-fibres  from 
that  due  to  disease  of  the  motor  tract  fiom  the  hemisphere  (infra- 
nuclear  and  supra-nuclear  palsy)  rests  especially  on  the  distribution  of 
the  paralysis,  as  stated  on  p.  79.  The  most  important  guide  is  the 
condition  of  the  eyelids.  If  there  is  such  persistent  paralysis  of  the 
eyelids  that  they  cannot  be  perfectly  closed,  the  lesion  is  probably  in 
the  nucleus  or  nerve- fibres.  Cortical  disease  may  for  a  few  days 
paralyse  the  orbicularis,  but  other  symptoms  are  usually  present  m 
a  cerebral  lesion,  and  the  different  course  of  the  two  affections 
soon  renders  the  diagnosis  clear.  Moreover,  emotional  movement 
is  less  impaired  by  cerebral  disease  than  is  voluntary  movement,  or 

*  The  liypotliesis,  bo  far,  is  essential lly  the  same  as  that  put  rorward  b}*  Jacobi 
('  IiiHug.  Diss./  Marburg,  1877)  iu  regard  to  a  case  of  similar  spasm  after  palsy  of 
the  nerves  of  the  arm.  Hitzig  has  Kug^ested  thut  the  disease  uf  the  nerve  lendi  to 
a  state  of  '*  irritution  "  in  the  centre,  but  the  significame  of  this  statement  depends 
u\M\i  its  meaning. 
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vice  verad  ;  in  di«ea8e  of  the  nerve  the  two  are  equally  affected.  In 
the  latter,  reflex  action  is  lost ;  in  the  former  it  is  unchanged. 

In  nuclear  and  infra-nuclear  disease  the  reaction  of  degeneration  is 
found  in  the  nerves  and  muscles  ;  in  lesions  of  the  facial  path  above 
the  nucleus  the  reaction  is  normal  or  nearly  so.  Thus  the  degenera- 
tiye  reaction  is  proof  of  a  lesion  in  the  nucleus  or  nerve,  but  a 
normal  or  nearly  normal  reaction  does  not  prove  that  the  disease  is 
above  the  nucleus,  since  it  occurs  also  in  very  slight  lesions  of  the 
nerve. 

The  further  diagnosis  of  the  seat  of  the  lesion  in  the  nerve  rests  on 
the  associations  of  the  paralysis.  If  no  nerve  except  the  facial  is 
affected,  and  taste  is  unimpaired,  the  lesion  is  probably  in  the  lowest 
part  of  the  Fallopian  canal  or  outside  the  skull.  If  taste  is  lost  on 
the  front  of  the  tongue,  the  lesion  is  in  the  canal,  and  involves  the 
nerve  between  the  geniculate  ganglion  and  the  origin  of  the  chorda 
tympani.  It  does  not,  however,  prove  that  the  disease  began  in  this 
part ;  disease  may  spread  to  the  choi  dal  region.  Moreover,  taste  may 
be  lost  for  a  time,  afterwards  becoming  normal  although  the  face 
remains  affected ;  its  loss  is  often  unknown  to  the  patient,  and  needs 
to  be  sought  for.  Paralysis  of  the  palate  was  formerly  thought  to 
show  disease  of  the  geniculate  ganglion  or  nerve  above  it,  but  it  is  not 
produced  by  paralysis  of  the  facial  nerve.  Slight  deafness  is  of  little 
localising  Talue  ;  complete  deafness,  without  ear  disease,  coming  on  at 
the  same  time  as  the  paralysis  of  the  face,  indicates  disease  in  the 
internal  auditory  meatus  or  at  the  base  of  the  brain,  commonly  the 
latter,  since  disease  within  the  meatus  is  extremely  rare.  Paralysis 
of  the  facial  and  sixth,  without  the  auditory,  is  generally  due  to 
disease  in  the  posterior  part  of  the  pons,  where  the  facial  fibres 
curve  round  the  nucleus  of  the  sixth  nerve.  It  is  possible,  however, 
as  I  have  seen,  for  the  sixth  nerve  to  be  paralysed  by  a  simultaneous 
rheumatic  neuritis.  If  the  orbicularis  oris  is  quite  unaffected,  and 
all  other  parts  of  the  nerve  are  paralysed,  the  disease  is  within  the 
pons ;  if  the  orbicularis  only  is  ]>araly8ed  and  the  rest  of  the  face 
is  free,  the  disease  is  in  the  neighbourhood  of  the  hypoglossal 
nucleus,  and  the  tongue  is  almost  certain  also  to  be  involved. 

Pboonosis. — The  cause  of  the  paralysis  is  of  less  prognostic  signi* 
ficance  than  are  its  characters.  The  chief  etiological  indication  is  that 
the  prognosis  is  good  in  pure  syphilitic  cases,  in  the  paralysis  from 
pressure  during  birth,  and  (if  the  patient  lives)  in  paralysis  from  the 
causes  of  polyneuritis,  including  diphtheria.  It  is  not  good  when 
the  onset  is  so  sudden  as  to  suggest  haemorrhage  into  the  nerve.  It 
is  said  to  be  better  in  ear  disease  if  the  tympanum  is  not  perforated 
(Dalby).  But  in  ear  disease  and  all  other  causes,  especially  in  those 
due  to  cold,  cases  of  slight  and  severe  character  are  met  with,  and  the 
prognosis  must  be  mainly  founded  on  the  electrical  reaction.  It  is 
true  that  signs  of  improvement,  and  its  rate,  may  enable  an  estimate 
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to  be  formed  of  the  likelihood  of  recovery,  and  of  the  probable  dura- 
tion of  the  affection  ;  but  if,  as  is  often  the  case,  there  is  no  recovery 
ot  power  when  we  have  to  form  an  opinion,  we  should  have  no  pro- 
gnostic guide  were  it  not  for  the  information  electricity  affords  us.  By 
its  means  we  can  ascertain  the  state  of  function  of  the  nenre-fibres^ 
and  infer  the  state  of  their  nutrition,  and  thus  we  can  gain  more  infor- 
mation than  even  the  microscope  could  supply.  If  at  the  eiid  of  ten 
days  the  irritability  of  the  nerve  is  not  below  the  normal  tlie  face  will 
probably  be  well  in  a  few  weeks.  If,  on  the  other  hand,  at  the  end  of 
a  fortnight  the  irritability  of  the  nerve  is  absulut<.>ly  lost,  the  para- 
lysis will  certainly  last  for  several  mouths.  If  at  the  end  of  a  fort- 
night the  nerve  irritability,  although  lowered,  is  not  lost,  recovery  will 
probably  occur  in  about  two  months.  Between  these  forms,  inter- 
mediate gradations  of  severity  occur,  for  which  the  prognosis  must  be 
correspondingly  modified.  When  the  faradio  irritability  Las  been 
absent  for  some  weeks,  any  return  of  excitability  in  the  ncrve-fibroa 
indicates  a  s|>eedy  return  of  some  power  in  them. 

Tbbatmsmt. — The  first  element  in  treatment  is  to  arrest  and 
remove,  as  far  as  possible,  the  morbid  process  that  is  damaging  the 
nerve.  If  there  is  even  a  possibility  that  this  may  be  syphilitic^ 
iodide  of  potassium  should  be  given,  and  if  there  is  no  speedy  improve- 
ment, mercury  should  be  added.  If  there  is  ear  disease,  free  exit  for 
any  discharge  should  be  secured.  When  exposure  to  cold  is  the 
apparent  cause,  or  in  similar  cases  in  which  no  cause  can  be  traced,  if 
the  paralysis  has  existed  for  a  few  days  only,  fomentations  should  be 
applied  to  the  region  in  front  of  and  below  the  ear,  as  hot  as  can  be 
borne,  for  half  an  hour,  and  repeated  every  three  hours  for  two  or 
three  days.  In  all  cases,  except  those  of  very  trifling  degree,  a 
blister  should  be  applied  behind  the  ear,  over  the  mastoid  process  if 
the  nei-ve  is  diseased  in  the  canal,  or  on  the  side  of  the  occiput  if  it  ia 
at  the  base  of  the  brain.  In  rheumatic  cases,  the  patient  should  take 
a  smart  purge  and  avoid  alcohol.  An  alkaline  diuretic  mixture 
(bicarbonate  of  potash,  or  acetate  of  ammonia,  and  nitrous  ether)  may 
be  given  at  the  onset,  together  with  small  doses  of  mercury  during 
the  stage  of  active  infiammation.  If  there  is  evidence  of  general 
rheumatic  catarrh,  a  hot  bath  or,  better  still,  free  diaphoresis  may  be 
employed.  It  is  important  that  the  patient  should,  if  possible,  keep 
indoors.  If  this  is  impossible,  the  side  of  the  head  should  be  pro- 
tected. Subsequently  the  blister  may  be  repeated,  and  small  doses  of 
iodide  of  potassium  may  be  combined  with  the  mercury,  and  tonics^ 
as  quinine  and  strychnine,  may  be  given  later. 

There  is  no  evidence  to  show  that  electricity  has  any  influence  over 
the  process  of  nerve  degeneration  or  recovery.  But  the  voltaic  current 
excites  the  muscles  to  contraction  when  they  are  otherwise  absolutely 
inert.  It  is  reasonable  to  conclude  that  such  functional  stimulation 
of  the  muscles  helps  to  keep  up  their  nutrition.     The  nerve-fibres  maj 
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fecover  fanctional  power  after  months  of  interruption.  During  this 
time  the  muscles,  left  alone,  undergo  partial  atrophy,  and  it  is  pro« 
bable  that  this  is  less  if  gjilvanism  has  been  sedulously  employed.  If 
a  case  has  not  been  galvanised,  after  several  months  of  absolute  para- 
lysis scarcely  any  contraction  may  be  obtained  the  first  time  the 
current  is  applied,  but  after  a  few  applications  the  muscles  may 
respond  vigorously,  and  it  sometimes  happens  that  the  first  indication 
of  returning  voluntary  power  follows  such  a  "waking  up"  of  the 
muscles.  The  positive  electrode  should  be  placed  below  the  zygoma 
and  the  negative  stroked  along  the  course  of  the  muscles,  along  the 
Bygomatici,  the  orbicularis,  in  the  upper  and  lower  lip,  the  levator 
anguli  oris,  across  the  frontalis  and  the  eyelids,  the  upper  eyelid  being 
lowered.  The  strength  used  should  be  the  minimum  to  which  the 
muscles  will  respond ;  usually  from  four  to  eight  cells  of  an  active 
battery  are  sufficient,  the  current  used  for  the  eyelids  being  weaker 
tban  for  the  other  mnscles.  It  has  been  said  that  the  positive  eleo- 
trode  should  be  applied  to  the  muscles,  because  these  respond  more 
readily  to  it  than  to  the  negative  pole.  But  this  is  not  always  the 
case;  sometimes  the  response  to  the  negative  pole  is  the  earlier; 
often  it  is  the  same  to  each  pole,  and  the  irritability  to  the  negative  is 
seldom  much  behind  that  to  the  positive.  The  rule  given  above  is, 
therefore,  on  the  whole  the  best.  The  application  should  be  made  for  a 
quarter  of  an  hour  once  or  twice  a  day.  It  can  be  made  perfectly  well 
by  the  patient  himself,  seated  before  a  looking-glass.  As  the  face 
recovers,  the  increased  voltaic  irritability  lessens  and  faradic  irri- 
tability returns,  slight  at  first,  but  gradually  increasing.  It  has  been 
advised  that  faradism  should  then  be  substituted  for  voltaism,  but  it 
is  very  doubtful  whether  faradism  does  good.  The  voluntary  power 
which  is  then  regained  constitutes  a  stimulus  to  the  muscles  far 
greater  and  better  than  that  of  faradism,  and  it  influences  the  same 
muscular  fibres.  If  any  electrical  treatment  is  continued  it  is  better 
to  still  use  the  voltaic  current,  which  not  only  stimulates  the  nerve- 
fibres  as  surely  as  faradism,  but  also  any  muscular  fibres  of  which  the 
nerves  have  not  yet  recovered.  When  there  are  indications  of  com- 
mencing late  contracture,  the  use  of  faradism  is  distinctly  contra- 
indicated,  and  it  is  perhaps  better  to  stop  all  electrical  treatment  that 
c:iuses  discomfort.  Although  this  is  certainly  not  the  cause  of  con- 
tracture, it  may  yet  tend  to  increase  it,  and  when  this  stage  is  reached 
electricity  has  probably  effected  all  that  it  can  achieve. 

For  the  contracture  and  over-action  little,  unfortunately,  can  be 
done.  I  have  never  been  able  to  observe  any  beneticiai  result  from 
either  drugs  or  local  treatment.  The  use  of  a  weak  unbroken  voltaic 
current  has  been  recommended,  but  its  influence  is  inappreciable. 
Warm  douches,  or  steaming  the  face,  and  the  internal  administra- 
tion of  bromide  of  potassium  have  been  recommended  (Rosenthal). 
Daily  gentle  shampooing  of  the  face,  by  moving  the  finger,  with 
gentle  pressure,  along  the  course  of  the  muscles  from  origin  to  inser- 
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tioD,majbe  adopted  as  bavingan  influence  in  the  right  direction,  and 
at  least  incapable  of  doing  harm.  Faradisation  of  the  muscles  of  the 
Bound  half  of  the  face  neither  has  nor  can  have  any  influence  on  the 
contracture,  beyond  a  tendency  to  increase  it  by  reflex  stimulation 
through  the  fifth  nerve. 

Facial  Spasm. 

Spasm  in  the  muscles  supplied  by  the  facial  nerve  may,  as  we  have 
just  seen,  be  secondary  to  a  paralysing  lesion,  but  it  occurs  also  apart 
from  preceding  paralysis,  and  this  primary  form  alone  is  here  con- 
ttidered.  It  is  sometimes  termed  *' mimic  spasm**  from  the  semblance 
of  emotional  expression  which  results,  and  also,  after  the  French, 
convulsive  tic.^ 

Facial  spasm  may  affect  only  a  few  muscles  or  almost  all  those  of 
one  side,  and  either  form  may  be  unilateral  or  bilateral.  It  may  be 
due  to  organic  disease,  or  "  idiopathic,"  depending  on  functional  and 
nutritional  changes.  The  spasm  is  usually  clonic;  if  there  is  tonic 
spasm  there  is  almost  always  clonic  spasm  as  well. 

The  orbicularis  palpebrarum  and  zygomatici  are  more  prone  to 
spasm  than  other  muscles  of  the  face ;  the  motor  mechanism  for  the 
orbicularis  muscle  is  the  more  sensitive,  in  consequence  of  its  important 
function  and  energetic  reflex  action,  while  both  muscles  take  the  lead- 
ing part  in  emotional  expression.  Hence  spasm,  ultimately  general, 
often  commences  in  one  of  these,  and  partial  spasm  affects  them  far 
more  frequently  than  any  other  part  of  the  face.  Tonic  spasm  limited 
to  the  eyelids,  is  termed  "  blepharospasm,"  and  will  be  separately  de- 
scribed ;  while  the  habit-spasm  of  childhood,  a  totally  different  disease, 
is  considered  in  connection  with  chorea. 

Idiopathic  spasm  is  met  with  only  during  adult  life,  after  twenty 
years  of  age.  That  which  succeeds  paralysis  alone  occurs  in  child- 
hood and  youth.  Ordinary  facial  spasm  usually  commences  between 
forty-five  and  sixty,  rarely  earlier,  but  sometimes  later.  The  earliest 
typical  case  I  have  met  with  commenced  at  thirty-two,  but  cases  are 
on  record  in  which  it  began  between  twenty  and  thirty.  Two  thirds 
of  the  cases  I  have  seen  commenced  between  fifty  and  sixty.  An  in- 
herited neurotic  tendency  to  insanity  or  epilepsy  in  relations  can 
sometimes  be  traced  ;  direct  heredity  is  very  rare,  but  I  have  known  a 
mother  and  daughter  to  suffer,  each  in  late  life.f    Women  suffer  far 

*  This  is  the  original  meaning  of  the  word  "tic/*  concealed  in  part  by  it«  nse  as 
an  abbreviation  of  the  more  common  tic-douloureux  (neuralgia)  to  which  it  was 
applied,  either  metaphorically,  from  the  twitch-like  character  of  the  pain,  or  else  on 
account  of  the  spasm  tliat  may  accompany  severe  purozysms  of  neuralgia.  The 
original  French  form  ticq  is  supposed  by  Skeat  to  bo  allied  to  iukken.  Low  German 
to  twitch  (modern  German  zucken). 

t  HoMentlial  has  described  the  affection  of  five  mnrhers  of  a  family,  but  he  does 
not  state  the  forni  of  spiism.  In  most  cases  of  direct  inheritance  the  affection  is 
not  true  facial  spasm,  but  a  kind  of  hubit'Spasm. 
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wore  frequently  than  men,  and  constitute  about  two  thirds  of  the 
cases.  It  does  not  seem  to  haye  any  special  relation  to  hysteria ;  the 
tonic  contraction  of  the  ejelids  or  quivering  of  the  face  sometimes 
met  with  in  this  disease  is  quite  different  from  ordinary  facial  spasm. 
A  general  neuropathic  tendency  is  common,  and  many  sufferers  haye 
been  liable  to  periodical  headaches.  Anaemia  and  general  defective 
nutrition  of  tbe  nervous  system  conduce  to  its  occurrence,  but  the 
cause  of  the  idiopathic  form  that  can  be  most  frequently  traced  is 
mental  anxiety,  sometimes  a  sudden  shock,  more  often  prolonged 
grief  or  concern.  In  this  connection  it  is  instructive  to  note,  on  the 
one  hand,  tbe  intensely  disturbing  influence  of  such  emotion  on  the 
nervous  ejstem,  and,  on  the  other,  the  relation  of  contraction  in  the 
facial  muscles,  and  especially  of  those  in  which  tbe  spasm  often  begins, 
to  emotion :  this  cause  lowers  tbe  nutrition  of  the  nervous  system, 
and  may  haye  a  special  tendency  to  derange  the  structures  on  which 
it  chiefly  acts.  In  many,  the  disease  begins  about,  or  soon  after,  the 
climacteric  period.  In  one  case  it  existed  during  the  wbole  of  two 
snccessive  pregnancies,  ceasing  on  delivery,  but  afterwards  coming  on 
without  tbis  cause. 

Another  occasional  cause  is  irritation  of  the  fifth  nerve,  to  which 
the  facial  has  a  special  reflex  relation.  The  irritation  may  be  in  the 
eye,  in  the  teeth,  or  through  the  cutaneous  branches  of  the  fifth 
nerve.  But  it  may  survive  the  irritation  which  sets  it  up ;  it  followed 
a  fortnight's  severe  toothache  on  the  same  side,  in  one  instance,  but 
did  not  cease  when  extraction  of  the  decayed  teeth  relieved  the  pain. 
Another  patient  had  been  liable,  all  her  life,  to  attacks  of  migraine^ 
with  severe  pain  in  the  eyeball  around  which  the  facial  spasm  began. 
Barely  neuralgia  in  the  neck  has  preceded  the  spasm,  but  neuralgia, 
howeyer  violent,  seldom  sets  up  spasm  of  independent  course,  in  spite 
of  the  fact  that  muscular  contraction  often  accompanies  paroxysms  of 
severe  pain.  Irritation  of  the  intestines  or  uterus  has  been  alleged 
as  a  cause,  but  on  insufficient  evidence.  Seyere  cold  acting  on  the 
face  and  head  has  apparently  caused  the  disease  in  a  few  instances, 
perhaps  also  by  tbe  reflex  mechanism  of  irritation  of  the  fifth  nerve, 
since  in  some  of  these  cases,  although  not  in  all,  pain  has  preceded  the 
spasm.  It  is  to  be  noted  that  the  effect  of  these  influences  is  not  al- 
ways immediately  manifest.  Thus  a  man's  face  was  scorched,  and 
bis  eyelashes  and  eyebrows  were  burned,  by  tbe  explosion  of  a  cart- 
lidge ;  a  month  later,  when  the  face  was  well,  spasm  commenced  in 
the  muscles  of  the  eyelids  and  nose,  and  continued  for  years.  A 
soldier  during  the  Franco-German  war  suffered  from  severe  neuralgia 
of  the  right  side  of  the  face,  induced  by  cold ;  two  years  afterwards 
tbis  side  of  the  face  became  the  seat  of  spasm  (Bernhardt).  In  such 
cases  we  must  assume  that  the  irritation  induces  a  susceptibility  in 
the  facial  centres  which  permits  slighter  influences  to  cause  a  morbid 
activity.  Such  susceptibility  must  also  bo  assumed  in  the  cases,  con- 
siderable  in  number,  in  which  no  cause  can  be  traced. 
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Two  other  causes  give  rise  to  special  varieties  of  the  afleetiom. 
Firat,  it  ma.;  develop  out  of  soiue  bubitual  moveiuent,  as  in  &  man  who 
was  ia  the  liabit  of  lakitig  snufF  OQ  tLie  afEfCtod  side.  Allied  to  such 
oases,  but  still  more  closely  to  habit  spasm,  are  the  oases  that  maj 
be  uilled  "senile  habit  spasm,"  in  whicli  there  is  some  frequenllj 
re[>eated  roovemeot  of  Ihe  face.  In  a  man  of  firtj-five,  strong  mumea* 
lary  contractiuns  of  both  orbicularee  recurred  coDtinualljr,  and  wera 
ascribed  to  working  b;  a  sti  ong  Ugbt.  In  another,  more  closely  allied 
to  the  tvpienl  cases,  fatJul  spusm  develops  from  torticollis  bv  eiteu- 
sion  from  the  neck  muscles.  In  this  also  two  causal  varieties  may 
be  distinguished.  When  the  primai-;  spasm  is  id  tlie  muscles  of  tlie 
back  of  the  neck  on  both  sides,  the  frontales  contract  siinultaneoaslj, 
raising  the  eyebrows.  This  is  the  result  of  the  normal  association 
which  is  readily  observed  when  a  [lerson  looks  upwards.  When  the 
spaHm  is  in  the  muscles  moving  the  head  to  one  side,  it  ma;  spread  to 
■J]  the  muBolesbomiuouljaffei'ted  in  facial  spasm  on  that  side.  If  such 
spasm  iu  the  neck  is  bilateral,  both  sides  of  tbe  face  ma;  be  involved. 
Such  exteosioa  to  the  face  seems  to  occur  when  the  spasm  inclines 
the  bead  towards  the  slioalder,  rather  than  when  it  merel;  rotates  it. 

Oryanie  ditea$e  causing  facial  spasm  has  been  in  one  of  two  situa- 
tions, lO  the  facial  nerve,  or  the  facial  centre  in  the  cortex  of  tb» 
opposite  hemisphere  In  several  cases  spasm  has  been  produced  b; 
r  pressiJig  ou  the  nerve  at  the  base  of  the  bnun,  a  small 


>  patipnt  tvm  «  man,  sped  Bfty-iii,  who  had  nceived  an  iiijiiTj  to  ths  bead 
■1  before.  For  a  ypiir  bffore  dpHlli  be  lind  suffered  from  ihort  quick  cgn- 
*  in  the  UU  lidi!  of  the  lace,  increaud  by  aiij  movemcnc  of  tha  Jam  or 
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nrcoma,*  a  cfao1«stefttomk  (Sckuh),  or  tnmour  of  tli«  c«i«bollQn 
(which,  however,  sko  com|>i«Med  the  poos,  Ac,"),  ft  tumour  of  th« 
■.uditor;  nerre  close  to  the  pon8,t  or  aa  kneariam  of  ui  adjactut 
tuterj.  Aninatuiceof  Aebut  aiiaoeuriam  of  the  vertebral,  U  shown 
in  Hg.  106.  S|>um  doea  not  aeeni  to  be  canaed  bj  diecaM  in  iho 
petroaa  booe,  in  apite  of  the  fTe<)u«nc*  with  which  the  nerve  euffera 
is  this  aitaatioo,  and  it  doea  not  seem  to  be  oaused  b;  neuritia  exi-ept 
M  a  aeqnel  to  par^lysia.  In  oi^nio  ieaiona  of  the  pona,  apaam  haa 
onlj  been  obaerred  aa  a  trauaient  ajmptom,  preceding  pai&lyaia,  in 
oonaequence  of  an  abaceaa. 

On  tiie  other  band,  peraistent  f&cial  apaam  baa  been  produced  hj  a 
■m&U  atatiooary  kaion  of  the  aacendiug  frontal  convolntioa  ia  the 
poaition  of  the  facial  centre,  oppoaite  tbe  toCerior  frontal  aulcoa.  Fig. 
107  ahowa  m  point  of  aofteniog  in  tbia  situation,  which  oaused  penia- 


Ro.  107. — Smnll  focD>  of  inprrflrial  totten'mg,  B,  In  the  aKeendhiii 
frontal,  oppoiite  tlie  origin  of  tlie  fliinre  brtiTMn  the  mtdiHo  and 
lower  (L  P  C)  frontal  ronvolation*.  wliich  hftd  c&Dicd  periiiMnt 
clonic  facial  ipHaro.  PCS,  pre-centr«l  (ulcuc  F  K,  fii-^ure  of 
Rolando  I  PSA.  anterior  limb  of  Huaare  of  StItIui.  (From  ■ 
photograph  kindly  fnmiihed  by  Dr.  Berkeley,  of  llaltiiDorc.) 

wnt  clonic  Bpasm,  limited  to  the  zygomatic  muacleat  It  baa  also  bees 
the  first  ejmptom  of  a  tumour  in  this  situation  §  I  Lave  aeea  one 
ease  ia  which  it  was  higblj'  probable  tbat  facial  apaaui  wng  tbe  reault 
of  a  cortical  injur;  during  birth.     In  other  cases  tbe  apasm  haa 

hoB.  All  mniele*  were  affected  etcept  the  frontsliii  the  palate  did  not  move.  There 
waa  no  pnio.  Vo  morbid  cliaiigee  coulil  be  found  in  tbe  nvrvei  on  nakeil-eye  or  micro> 
•copie  examination  (Schultie,  '  Tirchow'i  Arcliiv,'  Bd.  Uv,  p.  386).  Compare  alw  a 
eaae  narrated  bj  BtiM  ('Neur-  Centralbl.,'  188S)  in  abieh  the  potterior  cereballur 
artery  waa  dilated. 

•  Hooa,  '  Arehiv  f .  Angenheilk.,'  1874,  Bd.  Ir,  Abth,  1,  p.  179. 

t  Sharkey. '  Bnin.'  168S. 

t  Berkeley, '  Medira]  Kewi,'  Jnly  IStfa,  1S83.  Tba  caaa  recorded  bj  Allan  Star^ 
■Averifsa  Jonmal  of  Med.  Science.'  18S4,  C^ae  CI,  la  the  aama. 

f  Walton, '  Boaton  Joaroal,'  1S8S. 
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followed  a  fall  on  the  head  ;  and  a  slight  injury  to  the  surface  of  the 
brain  on  the  opposite  side,  such  as  often  results  from  contusion,  is 
highly  probable.  This  may  readily  haye  occurred  even  when  the 
spasm  is  on  tbe  side  of  the  skull  which  received  the  blow.  But  the 
cases  in  which  there  is  reason  to  suspect  an  organic  lesion,  in  any 
situation,  form  only  a  small  minority. 

• 

Symptoms. — In  some  cases  of  facial  spasm  the  muscles  of  one  side 
of  the  face  present  frequent  momentary  contractions,  resembling 
those  produced  by  the  stimulation  of  the  nerve  with  the  furadic 
shock.  In  others  there  is  a  single  contraction,  which  recurs  at 
irregular  intervals  of  seconds  or  minutes.  More  frequently  there  are 
brief  paroxysms  in  which  there  is  both  tonic  and  clonic  spasm,  and 
the  latter  sometimes  has  a  quick  quivering  character.  In  other  eases 
again  the  paroxysms  are  longer  and  more  violent,  lasting  several 
minutes,  and  consisting  of  quick  contractions,  two  or  three  per  second, 
with  imperfect  relaxation  between  them,  and  occasional  prolonged 
contractions,  lasting  five  or  ten  seconds.  A  paroxysm  may  begin  and 
end  with  clonic  spasm,  while  the  chief  part  of  it  consists  of  tonic 
contraction.  Occasionally  the  attack  is  interrupted  by  brief  periods 
of  complete  relaxation,  or  complete  except  in  the  orbicularis  palpe- 
brarum. 

The  orbicularis  and  zygomatici  are  generally  more  affected  than 
the  other  muscles,  so  that  the  eye  is  half  closed,  the  angle  of  the 
mouth  is  drawn  outwards,  and  the  naso-labiai  furrow  is  deepened. 
In  a  few  cases  the  elevator  of  the  upper  lip  is  more  affected  than  the 
zygomatic  muscles.  Sometimes  the  spasm  involves  the  corrugator 
supercilii,  but  rarely  the  frontalis,  although  this  is  occasionally  involved 
in  either  one-sided  or  bilateral  spasm,  together  with  the  orbicularis; 
the  contraction  in  either  may  preponderate,  so  that  the  eyebrow  is 
raised  or  lowered  during  the  attack.  Both  orbiculares  or  corrugators 
or  frontaleB  may  be  involved,  although  the  spasm  is  in  other  muscles 
one-sided.  The  depressor  of  the  angle  of  the  mouth,  the  levator 
nienti.  and  the  platysma  myoides  are  sometimes  implicated.  The 
last  may  even  becomi  hypertrophied  from  the  continued  over-action 
(Fig.  108).  The  effect  of  the  preponderant  contraction  in  the  orbi- 
cularis and  zygomatic  muscles  is  a  curiously  mixed  emotional  aspect, 
a  sort  of  whimpering  smile.  The  orbicularis  oris  is  scarcely  ever 
involved. 

The  spasm  may  be  confined  to  the  muscles  of  one  side,  and  is  almost 
always  so  confined  at  first.  It  usually  begins  gradually,  and  is  at 
first  slight  and  occiisional,  often  occurring  only  under  some  exciting 
influence.  In  the  orbicularis  palpebrarum  it  may  be  at  first  so  slight  as 
to  resemble  the  familiar  quivering  popularly  termed  "  live  blood."  It 
may  cease  for  a  time,  and  then  return  in  more  persistent  form.  Often 
in  the  severer  paroxysms  there  may  be  slight  spasm  on  the  other  side, 
of  the  eyelids  or  angle  of  the  mouth,  or  of  the  levator  menti,  and  in 
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r»T«  cases,  after  a  time,  the  epasm  becomes  altogether  biUieral. 
Spaam  limited  to  the  muscles  about  the  eyes  is,  iodeed,  often  bilat«ral, 
iDTolTiiig  chiefl;  the  orbicukres,  sometimes  the  comigators,  but  it  is 
•xix:ptional  for  the  lower  muscles  to  be  equullj^  affi-cted  on  botb  sides. 


The  spasm  is  asnall;  lessened  bj  rest,  physical  and  mental.  It  is 
alwavB  increased  bv  emotion,  and  hy  tnovement  of  the  face,  whether 
in  speaking  or  chewing;  in  slight  and  early  cases  it  may  occur  only 
tinder  these  influences.  Thus  a  schoolmistress  at  first,  only  suffered 
when  speaking  under  eiciteuient,  «.  g.  to  her  class,  and  only  after  many 
months  did  it  occur  in  quiet  conversation.  In  another  patieut  the 
spasm,  always  vorst  in  the  zvgomatics,  began  in  them,  but  only  when 
reading  aloud.  When  the  influence  of  movement  is  great,  the  effect 
may  be  to  cause  the  spasm  very  closely  to  resemble  the  "  associated 
over-acttun "  seen  after  facial  paralysis.  Frequently  the  spasm  is 
increased  by  light  and  by  cold.  The  influence  of  light  is  intelligible, 
since  the  orbicularis  palpebrarum  is  almost  always  involved,  and  a 
Btroi'g  light  produces  reflex  contraction  in  this  musele  under  normal 
circumstaoccB.  Conversely  the  spasm  is  lessened  by  waimth  and  by 
darkness. 

Facial  spasm  causes  no  pain  ;  when  puin  is  present  it  is  independent 
and  often  primary.  As  a  rule  there  is  no  paralysis.  Voluntary 
movements  may  be  interfered  with  bv  the  spasm,  but  are  otherwise 
uiiimpiiirt'd.  Distinct  loss  of  power  only  eiists  in  cases  of  progres- 
sive organic  lesions,  especially  in  compression  of  the  nerve,  the  effect 
of  which  is  to  cause  first  spasm,  and  then  paralysis ;  or  weakness  and 
slight  spasm  may  come  on  together.*  Most,  if  not  all,  no n- prog i ess 
*  Ai  in  tbs  cu«  recordeil  1^  Sharkey. 
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flive  cases,  in  which  considerable  loss  of  power  co-exists  with  spasm* 
are  cases  of  old  facial  paralysis  in  which  contracture  and  spasm  bar^ 
fluperveued.  The  electrical  irritability  of  nerve  and  muscle  is,  as  a 
rule,  normal.  I  have  fonud,  however,  in  one  case  a  distinct  increase 
of  irritability  in  the  nerve. 

The  spasm  very  rarely  affects  the  muscles  of  the  palate,  even  when 
the  movement  of  the  face  is  violent  and  general.  In  the  case  already 
mentioned,  in  which  the  spasm  was  due  to  tbe  pressure  of  an  aneurism 
on  the  nerve-trunk,  tbe  palate  was  unaffected.  A  few  exceptions  are 
on  record.  Thus,  in  a  case  of  one-sided  spasm,  there  were  clonic  con- 
tractions of  the  uvula,  drawing  it  to  the  side  affected,  and  synchronous 
with  the  spasm  in  the  face  (Schiitz).  In  another  case  of  bilateral 
spasm  the  uvula  was  drawn  up  by  spasm  of  both  sides,  so  that  in  the 
stronger  contractions  it  almost  disappeared  (Leube).  The  palatine 
spasm  is  probably  merely  associated.  I  have  seen  bilateral  contrac- 
tions in  the  palate  with  unilateral  facial  spasm,  but  the  two  were  not 
synchronous.  In  spasm  of  the  two  from  pressure  there  has  been  com- 
pression also  of  the  spinal  accessory  nerve  (Oppenheim),and  it  may 
be  noted  that  the  palate  and  eyes  have  been  affected  together  by 
nystagmus  (q.  v.). 

Symptoms  referable  to  spasm  of  the  stapedius  muscle  have  been 
very  rarely  noted,  except  in  cases  of  tonic  spasm  of  the  orbicularis 
(blepharospasm).  In  these  a  continuous  noise  has  been  noted,  and 
has  persisted  after  the  blepharospasm  ceased.*  Many  persons  can 
produce  a  quivering  noise  in  the  ear  by  a  strong  contraction  of 
the  orbiculares,  and  most  readily  if  they  try  to  turn  the  eyes  up  at 
the  same  time.  In  one  case  there  was  giddiness  during  the  height  of 
a  paroxysm,  with  conjugate  deviation  of  the  eyes  to  the  right,  sym- 
ptoms which  Moos,  who  has  recorded  the  case,  attributes  to  spasm  of 
the  stapedius,  suddenly  lowering  the  pressure  in  the  labyrinth  and 
semicircular  canals. 

Subjective  sensations  of  taste  have  not  been  noted,  but  taste  was 
lost  on  the  front  of  the  tongue  in  one  case,  in  which  there  was  pro- 
bably damage  to  the  nerve.  Equally  rare  is  disturbance  of  the 
secretion  of  saliva,  which  was  for  a  time  excessive  in  the  case  of 
bilateral  spasm  in  which  the  palate  suffered.  No  other  vaso-motor  or 
trophic  disturbance  has  been  observed. 

Occasionally  the  spasm  spreads  beyond  the  limit  of  the  facial  nerve, 
to  the  muscles  of  mastication,  the  tongue,  and  the  muscles  of  the 
neck,  and  even  of  the  arm.t  It  may  begin  in  the  tongue  and 
spread  to  the  face.{  Extension  to  the  eyeball  muscles  has  not  been 
hitherto  recorded.     In  a  case  of  my  own  there  was  slight  deviation 

*  Oottstein  found  that  in  such  cases  the  sotmd  coald  be  arrested  by  preitare  oa 
tbe  front  of  the  mastoid  process,  or  by  electrical  irritation  of  tbe  skin  at  tlie  tame 
spot  (•  Arcbiv  f.  Ohrenbeilkunde,'  1880.  Bd.  xvi.  p.  61). 

t  Keen, '  Trans.  American  Surjj^icul  Association,'  May  1st,  1886. 

I  Remak, '  Beri.  kl.  Wocheuschr.,'  1883,  No.  84. 
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inwards  of  the  eye  on  the  side  of  the  spasm  during  the  paroxysms, 
apparently  from  spasm  of  the  internal  rectus  or  inhibition  of  the 
sixth  nerve.  In  the  case  of  Moos  it  is  assumed  that  the  deviation 
w.i8  secondary  to  derangement  of  the  equilibrium  centre  by  the 
lahvrinthine  disturbance. 

Tonder  points  in  the  fifth  nerve  are  rare  in  general  facial  spasm, 
although  they  have  been  noted  when  the  spasm  was  limited  to  the 
evelids.  Pain  in  the  region  of  the  fifth  may  occur  at  the  onset,  and 
has  been  already  referred  to.  Occasionally  there  is  some  impaired  sen- 
sibility of  the  face,  due  to  greater  damiige  to  the  fibres  of  this  nerve. 

Tonic  spasm  is  common  after  paralysis,  and  exists  in  slight  degree 
in  the  zygomatic  muscles  in  some  cases  of  old  hemiplegia,  and  on 
both  sides  in  paralysis  agitans,  in  some  cases  of  tetany,  and  in  con- 
siderable degree  in  tetanus.  Primary  tonic  spasm  is  said  to  have  occa- 
sionally resulted  from  exposure  to  cold,  to  be  unilateral  or  bilateral, 
and  sometimes  associated  with  trismus.  Deep  furrows  are  persistent ; 
the  mouth  deviates  towards  the  paralysed  side  ;  the  pa][>ebral  fissure 
is  narrower  than  on  the  other  side,  the  eyebrow  is  raised,  there  is  a 
sense  of  tension  in  the  face,  and  movements  are  hindered. 

Tonic  spasm  of  the  face  may  be  produced  in  the  cataleptic  condi- 
tion of  hysteria.  A  curious  form  came  under  my  notice  in  a  man 
who,  after  sleeping  for  over  eighteen  hours,  woke  up  in  the  following 
condition :  there  was  some  weakness  of  the  left  arm,  none  of  the  leg, 
no  distinct  paralysis  of  the  tongue,  and  no  paralysis  of  the  face,  but 
conspicuous  over-action  of  the  left  side  of  the  face,  induced  by  the 
slightest  excitement,  coming  on  even  when  he  entered  a  room,  and 
passing  away  only  after  he  had  been  perfectly  quiet  for  a  time. 
Sometimes  it  would  occur  without  any  exciting  cause.  The  chief 
contracture  was  in  the  zygomatic  muscles,  causing  a  very  deep  naso- 
labial depression.  There  was  also  slight  contracture  of  the  orbicularis 
palpebrarum.  He  was  readily  excited  to  tears,  and  then  the  angle  of 
the  mouth  was  drawn  still  further  outwards  and  the  left  eve  almost 
closed.  There  was  also  a  little  rigidity  of  the  muscles  of  mastication. 
The  condition  presented  no  change  during  five  months  that  the  patient 
was  under  observation.  The  features  of  the  spasm  that  is  secondary 
to  torticollis,  and  of  that  which  is  allied  to  habit  spasm,  have  been 
already  mentioned. 

Course. — Facial  spasm  usually  begins  giad  ually  in  the  way  described 
above,  either  by  closure  of  the  eyelids,  or  traction  outwards  of  the  angle 
of  the  mouth,  and  often  many  months  pass  before  the  other  part  of  the 
side  of  the  face  is  involved.  The  course  of  the  affection  is  very  irregular. 
Sometimes  for  weeks  or  months  the  face  is  comparatively  or  absolutely 
free  from  spasm,  and  then  the  movements  return,  spontaneously  or 
after  some  emotion.  The  same  proneness  to  relapse  is  seen  when 
arrest  has  been  obtained  by  treatment.  The  duration  of  the  affection 
is  always  long ;  it  generally  lasts  for  years,  and  not  unfrequentiy 
persists  to  the  end  of  life. 
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Patholoot. — The  facta  of  organic  disease  show  that  the  spasm 
inaj  be  due  to  a  chronic  irritative  or  "discharging"  lesion  in  (1)  the 
facial  centre  in  the  cortex,  (2)  the  nucleus  in  tbe  pons,  or  (8)  the 
nerve- trunk.     Since  nerve-cells  are  the  source  of  motor  impulses,  the 
two  former  are  readily  intelligible;  whether  cortical  disease  causes 
such  spasm,  or  that  which  spreads  as  an  epileptiform  convulsion,  must 
depend  on  a  difiference  in  the  nature  of  the  change  in  tbe  cells,  which 
is  at  present  beyond  our  power  of  detection.     It  is  less  easy  to  under- 
stand how  the  third  mechanism  acts,  although  it  has  analogies  in 
other  parts  of  the  nervous  system.     It  may  be  by  disturbing  the  down- 
ward nerve- currents  from  the  facial  nucleus,  which  are  constant  even 
during  apparent  rest.     It  is  also  conceivable  that  the  pressure  on  the 
nerve  may  modify  and  derange  the  action  of  the  facial  nucleus  itself; 
or,  on  the  other  hand,  that  tbe  mechanical  irritation  of  tbe  nerve-fibres 
may  excite   them  directly,  as  electrical  stimulation  does,  and  may 
intensify  the  impulses  that  descend  them,  continually  or  for  the  main- 
tenance of  tone,  and  for  emotional  and  other  expression.    But  we  cannot 
thus  explain  the  spontaneous  paroxysms  tbat  characterise  the  affec- 
tion.    These  must  depend  on  a  morbid  state  of  the  nucleus  secondarily 
induced,  either  by  an  ascending  neuritis  or  by  the  conduction  of  an 
influence  in  the  opposite  direction  to  tbat  of  habitual  and  chief  func- 
tion— such  an  influence  as  must  descend  sensory  nerves  when  their 
irntation  causes  acute  tro[>hic  disturbance.     In  the  idiopathic  form, 
we  must  assume  a  morbid  action  of  the  nerve-cells  either  in  the 
nucleus  or  the  cortex.     Its  persistent  nature,  even  when  its  cause  is 
transient,  may  be  referred  to  the  fact  that  functional  action  leaves  a 
residual   change  disposing  to   its  recurrence — an   effect   which  we 
express  as  **  lessened  resibtance  "  or  "  instability  ;"  while,  on  the  other 
hand,  our  means  of  counteracting  this  tendency  are  extremely  limited. 
When  facial  spasm  is  due  to  a  reflex  cause,  as  neuralgia  or  expo- 
sure to  cold,  it  is  re&sonable  to  regard  the  nucleus  as  the  part  chiefly 
affected.     In  tbe  cases  that  are  excit^ed  by  depressing  emotion,  or 
develop  slowly  without  apparent  cause,   there  is  nothing  to  show 
whether  the  deranged  action  is  at  the  cortex  or  at  the  nucleus.     In 
either  position  the  extension  of  the  spasm  to  the  other  side  is  readily 
intelligible,  much  more  so  than  its  limitation  to  muscles  on  one  side 
(as  the  orbiculares  palpebrarum)  which  habitually  act  with  their 
fellows;   and  in  either  case,   the  very  different  associations  of  the 
orbicularis  oris  enable  us  to  understand  its  escape. 

Diagnosis. — The  chief  point  in  diagnosis  is  the  distinction  of 
primary  spasm  from  that  which  follows  paralysis,  and  this  rests  on 
the  history  or  the  presence  of  weakness,  which  may  always  be 
observed  on  energetic  movement,  and  on  the  existence  of  persistent 
contracture  and  over-action,  as  well  as  of  occasional  spasm.  In  rare 
oases  of  chorea  the  face  is  much  affected,  and  the  limbs  but  little; 
and  it  is  probable  that  such  a  case  has  been  mistaken  for,  and  even 
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published  as,  a  case  of  simple  facial  spasm.  Attention  to  the  condi- 
tion of  the  limbs  will  prevent  error,  since  slight  movements  may 
always  be  observed  in  tbem.  In  hysteria  there  is  either  tonic  con- 
tracture, especially  in  the  orbicuLiriti,  or  attacks  of  quivering  move- 
ment, which  do  not  resemble  true  facial  spasm. 

A  more  urgent  question  is  the  seat  and  nature  of  the  disease.  In 
forming  an  opinion  on  this  point  we  must  be  guided  by  the  considera- 
tions already  mentioned  in  the  sections  on  causation  and  pathology. 
More  facts  are  needed  regarding  the  relation  between  the  character 
of  the  spasm  and  the  seat  of  the  disease.  Partial  facial  spasm,  how- 
ever, e.  g.  limited  to  the  zygomatics,  is  more  likely  to  be  cortical  than 
that  which  involves  the  greater  part  of  one  side  of  the  face.  Any 
tender  points,  or  source  of  irritation  in  the  fifth  nerve,  or  a  history  of 
pain,  suggest  a  reflex  origin  and  nuclear  seat.  Indications  of  increaa- 
ing  weakness*  secondary  in  time,  suggest  a  progressive  organio 
cause. 

Proonosib. — The  prognosis  is  grave  in  all  cases  except  those  that 
are  of  recent  origin,  and  are  distinctly  due  to  a  reflex  cause ;  and  even 
in  these  the  cessation  of  the  spasm  cannot  be  certainly  expected  to 
follow  the  removal  of  the  cause.  In  cases  which  have  lasted  more 
than  a  few  months  the  probability  is  against  recovery,  although  the 
fact  that  in  a  few  instances,  even  of  years'  duration,  recovery  has 
taken  place,  justifies  an  effort  to  relieve.  Only  when  the  symptom  is 
due  to  progressive  organic  disease  has  it  any  intrinsic  gravity.  But, 
trivial  as  it  is  in  other  cases,  it  causes  more  annoyance  than  many 
diseases  of  far  more  serious  nature. 

Treatment. — In  a  recent  case,  apparently  excited  by  cold,  free 
diaphoresis  should  be  employed,  and  the  face  and  side  of  the  head 
bathed  frequently  with  hot  water.  If  there  are  indications  of  organic 
disease,  the  nature  of  this  must  be  ascertained,  and,  as  far  as  possible, 
treated.  All  causes  of  reflex  irritation  must  be  sought  for  and 
removed ;  decayed  teeth  should  be  extracted,  especially  if  they  are 
on  the  same  side  as  the  spasm.  Any  derangement  of  the  general 
health  should  also  be  treated,  and  in  the  cases  that  are  excited  by 
depressing  emotion,  tonics  are  usually  required.  So-called  nervine 
tonics  and  stimulants,  zinc,  nitrate  of  silver,  asafoetida,  valerian,  have 
all  been  recommended,  but  in  the  vast  majority  of  cases  they  con- 
spicuously fail.  In  only  one  typical  case  have  I  known  recovery  to 
occur  under  such  treatment,  which  consisted  of  arsenic,  bromide,  and 
Indian  hemp.  Hypodermic  injections  of  strychnia  are  said  to  have 
cured  one  case  (Sanders). 

It  is  chiefly  by  the  administration  of  sedatives  that  attempts  have 
been  made  to  reduce  the  activity  of  the  cells  and  lessen  the  spasm. 
Almost  every  drug  of  the  kind  has  been  employed,  and  some  have 
been  said  to  be  successful  in  isolated  cases,  such  as  gelsemium,  coninm, 
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and  morpLia.  Tbe  last,  given  under  the  skiD,  Las  most  frequently 
done  good,  either  alone  or  combiuetl  with  atropine.  From  the  results 
obtained  in  torticollis,  it  is  probable  tbat  a  permanent  effect  maj  be 
produced  bj  keeping  up  the  influence  of  morphia  for  many  months  ; 
but  this  course  of  treatment  may  easily  have  results  more  serious 
than  the  malady  itself. 

Electricity  has  been  largely  used,  and  has  been  highly  praised  by 
some  of  its  advocates,  but  in  most  cases  it  fails  even  to  relieve.  Only 
a  weak  voltaic  current  should  be  employed,  in  a  **  stabile,"  t.  e.  unin- 
terrupted  manner.  Various  methods  of  application  have  been  re- 
commended, and  may  be  tried.  One  is  to  place  the  anode  in  front  of 
the  ear,  the  kathode  on  the  muscle,  so  that  a  descrending  current  may 
pass.  Another  is  to  place  the  anode  on  the  nerve,  or  behind  the  ear, 
or  at  the  occiput,  the  kathode  on  some  indifferent  place,  so  as  to  ob- 
tain the  simple  sedative  influence  of  the  positive  pole.  Another  is  to 
place  a  pole  on  each  mastoid  process. 

The  diminution  of  the  sensitiveness  of  the  fifth  nerve  by  coraine 
seems  useless.  Indeed,  it  is  important  to  remember  that  strong 
sensory  impulses  from  the  seat  of  the  spasm  have  more  power  than 
any  other  agency  to  raise  local  resistance  and  arrest  over-action. 
This  opposition  of  reflex  influences  is  a  familiar  fact  (see  vol.  i,  p.  200). 
We  see  an  instance  of  the  mechanism  in  the  effect  of  a  blister  on 
convulsions  that  bt  gin  locally,  but  the  effect  is  transient,  and  seldom 
obtained  in  persistent  spasm  outside  the  realm  of  hysteria.  I  have, 
however,  once  known  facial  spasm  of  two  months'  duration  to  cease 
permanently  on  an  attack  of  neuralgia  in  the  face.  Similarly,  tbe 
spasm  has  been  observed  to  cease  during  the  existence  of  a  painful 
affection  of  the  conjunctiva  (Bernhardt).  Counter- irritation,  as  by  a 
blister  behind  the  ear,  generally  causes  some  diminution  of  the  spasm 
for  a  time,  perhaps  by  the  inhibitory  influence  of  the  sensory  irri- 
tation, but  no  lasting  amelioration  results.  The  application  of  the 
actual  cautery  along  the  cervical  spine  is  said  to  have  cured  one  case 
(Bemak). 

Stretching  of  the  facial  nerve  has  been  of  late  adopted  in  these  cases, 
but  unfortunately  with  imperfect  realisation  of  the  hopes  tbat  were 
enterttiined  when  the  operation  was  introduced,  and  that  seemed  to 
be  justified  by  its  immediate  effect.  Slight  stretching  of  the  nerve 
soldom  has  any  influence.*  Vigorous  stretching  causes  paralysis  of 
the  face,  lasting  for  weeks  or  months,  with  degenerative  reaction  in 
the  nerve  and  muscle.  The  paralysis  in  time  passes  away.  In  many 
cases  the  spasm  has  returned  with  voluntaiy  power.  In  others  the 
face  has  remained  free  from  spasm  for  some  time  after  the  recovery  of 
the  nerve,  but  the  spasm  has  ultimately  returned,  either  spontaneously, 

•  In  R  case  recorded  by  Zeiss  (*  Wien.  mod.  Wocliengchr.,'  1884,  No.  2,  and  1885, 
No.  27),  streU'bing  insiiAii*ieDt  to  cause  paralynis  whs  followed  by  slow  diininutiou  in 
a  :ip;i8in  of  ei^ht  year^t'  duration,  which  disappeared  seven  weeks  after  tbe  operation, 
and  was  still  absent  two  and  a  buU'  ^ears  later. 
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or  on  some  fresh  exciting  cause,  such  as  an  emotional  shock.  Of  thir- 
teen cases  collected  by  Godlee,*  in  only  one  (recorded  by  Southamf) 
was  the  patient  free  from  spasm  two  years  after  the  operation ;  and  in 
a  more  recent  collection  of  twenty  cases  by  Keen,  the  only  other  case 
of  cessation  for  a  longer  period  than  six  months  is  that  of  Zeiss,  already 
mentioned.^  In  some  cases  the  spasm  became  as  severe  as  ever,  in 
others  it  was  distinctly  less  intense  than  before  the  operation  and 
remained  so.  The  operation  should  probably  be  performed  only 
in  the  cases  in  which  there  is  a  possibility  that  the  source  of  the 
spasm  is  disordered  function  of  tbe  facial  nucleus,  and  it  would  be 
desirable  not  to  trust  to  the  operation  alone,  but  to  follow  it  up  by  a 
course  of  some  other  treatment,  such  as  the  hypodermic  injection  of 
arsenic  and  morphia,  which  is  known  to  have  some  power  of  lessening 
such  spasm ;  this  should  be  commenced  when  the  palsy  is  passing 
Away.  The  operation  may  perhaps  have  an  upward  influence  on  the 
nerve-cells  of  the  nucleus,  as  well  as  that  due  to  the  counter-irritation 
it  effects  through  the  fifth  nerve.  The  unfortunate  tendency  to  re* 
currence  after  some  mouths,  which  most  cases  present,  may  perhaps 
be  due  to  the  same  influences  that  lead  to  secondary  spasm  after 
idiopathic  neuritis,  and  which  we  are  still  unable  to  counteract. 

Blephabospasm. — Spasm  confined  to  the  eyelids,  and  showing 
no  signs  of  extension  to  other  parts  of  the  face,  is  distinguished  from 
other  forms  of  facial  spasm  also  by  its  causes  and  its  bilateral  charac- 
ter. It  occurs  in  ionic  form  in  connection  with  photophobia,  as  a 
result  of  painful  affections  of  the  eye,  and  sometimes  of  other  branches 
of  the  fifth  nerve.  It  is  an  excessive  action  of  the  reflex  mechanism 
that  normally  guards  the  eye.  When  thus  set  up  it  may  persist  as  a 
troublesome  affection  in'excess  of  its  cause,  and  may  continue  in  the 
dark,  and  even  exist  in  an  eye  that  is  blind.  Clonic  spasm  of  the  eye- 
lids is  sometimes  dignified  by  the  name  **  nictitation,*'  and  sometimes 
occurs  in  hjsteria,  and  also  in  children  as  part  of  ''  habit- chorea,*' 
which  is  elsewhere  described.  The  most  important  elements  in  treat- 
ment are  the  removal  of  nerve  irritation,  for  which  in  the  case  of 
conjunctival  disease  cocaine  is  useful,  and  the  diminution  of  tbe 
central  over-action  by  sedatives,  such  as  bromide  and  belladonna, 
and  by  tonics  such  as  iron  and  quinine.  Cold  douches  to  the  eye 
should  also  be  used. 

•  'Trans.  Clin.  Soc.,'  vol.  xvi,  p.  220.  In  a  previons  paper  bj  the  same  author 
(ib.,  Tol.  xiv.  p.  44)  the  method  of  performing^  the  operation  is  fully  described.  It 
is  also  described  by  Keen,  loo.  cit.  (p.  233). 

t  *  Lancet,'  August  27th.  1881,  and  a  later  note  in  Qodlee's  table. 

X  In  tbe  case  of  a  man  of  fifty,  under  my  care,  in  wbom  Mr.  Oodlee  stretched 
the  nerve,  the  contractions  have  now  been  absent  for  a  year  and  three  quarters. 
The  onset  was  after  exposure  to  malaria,  but  the  i^atient  has,  for  a  year,  returned  to 
the  same  conditions.  The  spasm  was  characteristic,  left-sided,  but  the  case  was 
unnsual  in  that  there  was  slightly  lessened  sensibility  in  the  second  division  of  the 
fifth  nerve. 
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It  is  probable  that  the  fibres  of  the  auditorj  Derve  that  go  to 
the  cochlea  on  tbe  one  hand,  and  those  that  supply  the  semi- 
circular canals  on  the  other,  differ  in  function,  and  that  only  the 
former  are  excited  bj  sound.  The  latter  seem  to  convey  impressions 
from  the  canals,  generated  bj  tbe  pressure  or  movement  of  the  endo- 
Ijmph  in  various  postures  and  movements  of  tbe  body.  Hence  the 
latter  fibres  have  been  distinguished  by  Cyon  as  the  "  space-nerve  " 
{Baumnerv),  and,  although  the  term  is  awkward,  a  better  one  has 
not  hitherto  been  suggested.  The  two  sets  of  fibres  unite  in  a  common 
trunk,  in  which  they  cannot  be  distinguished.  Within  the  internal 
auditory  meatus  and  at  the  base  of  the  brain  the  auditory  nerve  is 
adjacent  to  the  facial.  Tbe  deep  origin  of  tbe  nerve  has  been  already 
described  (p.  47),  and  we  have  seen  that  many  fibres  pass  by  the 
inferior  peduncle  to  the  cerebellum,  with  which  also  the  nuclei  are 
probably  connected.  The  former  probably  convey  impressions  from 
the  canals  to  the  equilibrial  mechanism  in  the  middle  lobe.  The  up- 
ward auditory  path  seems  to  pass  by  tbe  superior  fibres  of  the 
tegmentum  of  tbe  crus*  to  the  internal  capsule,  but  whether  it  reaches 
tbe  tegmentum  through  the  pons  or  through  the  cerebellum  has  not 
yet  been  ascertained.  I'here  is  certainly  a  decussation  above  (or  at 
the  level  of)  tbe  nuclei,  so  that  the  auditoiy  path  from  each  ear 
passes  to  the  opposite  hemisphere,  and  apparently  in  or  near  the 
.  posterior  extremity  of  tbe  internal  capsule.  Tbe  cortical  centre  for 
hearing  is  seated  in  the  first  temporo-spbenoidal  convolution  (see 
p.  24),  and  that  of  the  left  side  subserves  the  auditory  use  of  words. 

Disturbance  of  the  functions  of  tbe  auditory  nerve  are  much  more 
often  due  to  disease  of  the  ear  tban  to  affections  of  the  nerve-trunk 
or  centres.  Our  knowledge  of  the  symptoms  that  are  of  primary 
nerve  origin  is  still  very  imperfect,  because  they  are  for  the  most  part 
identical  with  those  due  to  lesions  of  tbe  labyrinth.  Exact  aural 
diagnosis  stops  at  the  middle  ear ;  beyond  this  it  resembles  that  of 
affections  of  the  eye  before  the  invention  of  tbe  ophthalmoscope. 
Labyrinthine  and  nerve  lesions  are  now  confused  under  the  term 
"nervous  deafness,"  junt  us  affections  of  the  retina,  choroid, and  optic 
nerve  were  included  under  tbe  common  terra  "amaurosis."  Indeed, 
since  labyrinthine  lesions  cause  Hymptoms  by  their  influence  on  the 
nerve-fibres,  the  confusion  seems  almost  inevitable,  unless  associated 
symptoms  point  definitely  to  a  given  seat  of  disease. 

Five  kinds  of  symptoms  may  result  from  disease  of  the  auditory 
nerve  in  its  course  or  termination.  (1)  Loss  of  function  :  deafness. 
(2)  Increased  action  :  auditory  byperassthesia,  **  byperacusis."  (8) 
Irritation  symptoms  in  tbe  auditory  function  of  the  nerve,  causing 

•  See  p.  49. 


AUDITORY   NERVB.  261 

subjectiTe  sensatioiiB  of  Bound :  "tinnitus  anriuin.**  (4)  DtBtnrbanoe 
of  equilibrium,  or  sensations  of  such  disturbance,  due  to  derangement 
of  the  fibres  from  the  semicircular  canals.  (5)  Connected  with  the 
I'ist  (but  too  rare  to  merit  more  than  a  passing  mention)  are  certain 
inroluntaij  movements  that  have  been  observed  in  cases  of  disease  of 
the  nerve  within  the  ear.  Pendulum-like  oscillations  of  the  head 
were  present  in  two  cases  recorded  by  Moos.*  The  fourth  class  of 
symptoms,  which  constitute  *' labyrinthine''  or  ''auditory  vertigo/' 
can  be  considered  more  conveniently  in  connection  with  other  forma 
of  vertigo.  Here  only  the  derangements  of  the  auditory  function  of 
the  nerve  can  be  briefly  considered  in  their  medical  relations.  For  a 
fuller  description  of  the  symptoms  of  labyrinthine  affections  the  reader 
is  referred  to  special  works  on  Diseases  of  the  Ear. 


Diminished  Funotioit;  Nebvoits  Dbatoem. 

Causes. — Deafness  may  be  congenital,  as  in  80  per  cent,  of  deaf 
mutes;  in  the  remaining  20  per  cent,  it  is  the  result  of  disease 
early  in  life.  The  mechanism  of  congenital  deafness  is  not  known. 
Inheritance  is  a  potent  cause,  especially  that  which  results  from  the 
marriage  of  relations  in  families  in  which  the  defect  exists ;  rarely 
intermarriage  apart  from  the  defect  gives  rise  to  it.  As  an  instance 
of  inheritance,  one  family  in  the  United  States  has  had  thirty-four 
cases  in  four  generations,  another  twenty-one  in  three.  This  condi- 
tion, however,  does  not  come  within  the  subject  as  here  considered-f 
The  causes  of  *'  nerve-deafness  **  may  be  thus  enumerated. 

(1)  By  far  the  most  common  is  disease  of  the  labyrinth,  either 
hindering  the  passage  of  the  vibrations  to  the  structures  in  which 
the  nerve-fibres  end,  or  else  damaging  those  structures  and  the  nerve* 
endings  themselves.  Such  disease  may  be  primary  in  the  labyrinth, 
or  may  extend  to  it  from  the  middle  ear.  Our  knowledge  of  the 
nature  of  the  morbid  processes  is  limited  to  the  occurrence  of  acute 
inflammation,  chronic  inflammation,  syphilitic  disease,^  degenerative 
processes,  and  probably  haemorrhage.  From  these  various  tissue 
changes,  fibrous  and  calcareous  formation  may  result.  Primary 
inflammation  is  sometimes  bilateral,  and  thus  causes  deafness  on  each 
side;  it  may  result  from  inherited  syphilis,  cold,  and  some  toxic 
blood-states.  It  occurs  also  in  purulent  meningitis  by  extension 
along  the  aqueduct  of  the  cochlea  and  along  the  auditory  nerve  itself, 
by  its  substance  or  outer  layer.  In  such  cases  the  labyrinth,  often  on 
both  sides,  contains  pus,  and  also  the  organisms  found  in  the  mem- 

•  'Zeittch.  f,  Ohrenheilk./  xii,  p.  101. 

f  For  a  summarj  or  facta  see  Wanleu, '  Brit.  Med.  Joum.,'  1887. 
X  Moos, '  Virchow's  Archiv,'  Bd.  Ixix,  p.  313  (with  autopsy) ;  see  also  McBride^ 
<  Glasgow  Mea.  Journal,'  1885,  p.  172. 
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branes  in  cerebro- spinal  meningitis  and  in  the  tubercular  form.*  It 
is  probable  that  the  membrane  of  the  labyrinth,  in  the  old,  undergoes 
degenerative  changes,  since  these  may  be  observed  in  the  membrana 
tjmpani.  In  those  who  are  gouty,  symptoms  sometimes  suggest  that 
the  fibrous  tissues  of  the  internal  ear  may  be  the  seat  of  changes 
similar  to  those  met  with  elsewhere  in  this  condition. 

Certain  drugs  cause  deafness  having  the  characters  of  labyrinthine 
deafness,  and  probably  so  because  congestion  of  the  internal  ear 
has  been  found  to  accompany  the  symptoms.  A  loud  noise  has  been 
known  to  cause  permanent  deafness.  Lucae  suggests  that  the  mecha- 
nism may  be  a  haemorrhage  into  the  labyrinth,  since  he  has  found  ao 
extravasation  in  the  middle  ear  from  this  cause. f 

(2)  Much  less  common  than  disease  within  the  internal  ear  are 
lesions  of  the  nerve-trunk  in  the  internal  auditory  meatus  or  at  the 
base  of  the  brain.  The  nerve  suffers  chiefly  from  disease  commencing 
outside  it,  especially  morbid  growths  or  meningitis,  of  syphilitic  or 
other  nature,  and  aneurisms.  Inflammation  readily  invades  it,  on  ac- 
count of  the  slight  protection  afforded  by  its  sheath.  It  may  also  be 
compressed  in  consequence  of  thickening  of  the  cranial  bones  narrow- 
ing the  meatus.  Disease  arising  in  the  nerve  itself  is  rare ;  tumours 
(neuromata),  interstitial  hadmorrhage,  and  calcareous  nodules  have 
been  met  with.  Primary  inflammation  has  not  been  proved  to  occur, 
although  an  auditory  neuritis  analogous  to  optic  neuritis  has  been 
suspected  in  cases  of  cerebral  tumour.  In  cases  described  as  rheu- 
matic neuritis  an  affection  of  the  labyrinth  is  more  probable. 

Primary  degeneration  of  the  nerve  occurs  occasionally  in  locomotor 
ataxy  (Erb,  Wernicke).  A  case  is  mentioned  in  vol.  i  in  which  the 
progressive  limitation  of  the  range  of  hearing  made  such  atrophy  of 
the  auditory  nerve  highly  probable,  but  this  morbid  process  has 
certainly  been  sometimes  assumed  to  exist  without  sufficient  grounds, 
and  the  symptoms  of  simple  ''  nervous  deafness  "  in  tabes  are  no  proof 
of  a  primary  atrophy.  Such  degeneration  has  also  been  met  with  as 
an  isolated  change,  chiefly  in  the  old,  as  in  a  woman  eighty-nine  years 
of  age  in  which  this  atrophy  was  found  by  Lucae.  Concretions  of 
phosphate  of  lime  have  also  been  observed  in  the  substance  of  the 
nerve  (Moos).  Long-continued  disease  of  the  nerve,  in  consequence 
of  disease  of  the  middle  ear,  has  been  supposed  to  lead  to  atrophy, 
but  the  evidence  is  inconclusive. 

(8)  The  nuclei  within  the  pons  may  be  damaged  by  heemorriiage, 
softening,  or  tumour,  but  seem  to  escape  more  frequently  than  other 
nuclei. 

(4)  Deafness  is  Hc*metimes  produced  by  disease  above  the  nuclei. 
It  may  be  caused  ((^)  by  disease  which  damages  the  superficial  layer 

•  Sfe  a  series  of  pape-s  by  Steinbrugpe.  *  Zeitsohrift  f.  Ohrenh.,'  Ac.,  1886-7-8, 
and  Gradenigo.  *  Ann.  df  Mai.  de  I'Or.,*  1890. 

t  Lucae,  'Subjectiv.  Gelt^rs-empfindungen/  1884. 
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of  the  tegmentam,  such  as  a  tumour  of  the  corpora  quadrigemina;* 
(b)  bj  disease  of  the  internal  capsule ;  it  is  then  associated  with  hemi- 
aneesthesia  and  impairment  of  the  other  special  senses ;  (c)  by  disease 
of  the  cortex  in  the  upper  part  of  the  opposite  temporo-sphenoidal 
lobe,  or  the  white  substance  within  it.t 

(5)  Loss  of  hearing  maj  be  of  functional  origin.  In  hysteria  it  is 
common  as  part  of  hemianaesthesia.  In  anaemia  there  may  be  some 
loss  of  hearing,  which  may  pass  away  when  the  general  health  is  im- 
proved. Considerable  loss  of  blood  has  been  followed  by  absolute 
deafness,  analogous  perhaps  to  the  blindness  that  results  from  the 
same  cause ;  after  death  no  morbid  condition  of  ear  or  nerve  has  been 
discovered. 

(6)  Lastly,  slight  persistent  defect,  having  the  characters  of  "  nerve- 
deafness/*  is  sometimes  congenital,  and  may  occur  in  several  members 
of  a  family  without  traceable  cause.  Some  defect  of  articulation 
may  accompany  it,  and  occasionally  general  mental  backwardness. 
The  condition  probably  depends  ou  a  congenital  local  defect  of  the 
brain,  and  may  be  regarded  as  allied  to  that  of  congenital  deaf-mutism, 
which  is  apparently  analogous  in  nature  but  more  severe  in  degree. 

STMPTOMs.-^Deafness,  the  indication  of  lessened  function  of  the 
auditory  nerves,  is  due  to  so  many  morbid  states  of  the  ear,  that  alone 
it  is  of  little  value  as  an  indication  of  an  affectiou  of  the  nerve.  For 
a  full  description  of  the  methods  of  examination  of  the  ear  the 
reader  is  referred  to  special  works. J  Some  points  of  medical  im{K)rt- 
ance  may  be  here  mentioned.  When  the  deafness  is  due  to  obstruc- 
tion of  the  meatus,  or  to  disease  of  the  middle  ear,  t.  e.  whenever  there 
is  impaired  conduction  of  vibrations  to  the  internal  ear,  and  no  disease 
of  the  labyrinth  itself,  there  is  deafness  to  vibrations  that  reach  the 
ear  through  the  air,  while  those  that  are  conducted  through  the  bones 
of  the  skull  can  still  be  perceived.  A  vibrating  tuning-fork  held 
opposite  the  meatus  is  inaudible,  but  it  is  heard  at  once  if  placed  in 
contact  with  the  bone  of  the  skull.  In  cases  of  slighter  deafness,  in 
which  the  tuning-fork  can  be  heard  through  the  air,  defect  of  con- 
duction can  be  demonstrated  in  another  way.  Normally,  as  the 
vibrations  lessen,  they  can  be  heard  through  the  air  longer  than 
through  the  bone ;  when  the  fork  in  contact  with  the  skull  ceases  to 

*  See  chapter  on  "  Localisation." 

t  Deafness  in  the  left  ear,  with  left-sided  loss  of  sensation,  wss  produced  by  a 
tnmonr  of  the  right  hemisphere  in  a  case  recorded  by  Strumpell.  *  Near,  Centralbl./ 
1882  See  also  Sharkey's  case,  fig.  15,  p.  23.  In  a  man  of  seventy-nine  left- 
sided  deafness,  after  a  fall,  was  found  to  be  due  to  occlusion  of  the  right  posterior 
Sylvian  artery,  with  softening  of  the  region  adjacent  to  the  posterior  limb  of  the 
fissure  of  Sylvius,  the  ear  bi'ing  normal  (KauiTinann,  188C). 

{  An  examination  of  the  external  meatus  should,  of  course,  never  be  omitted,  and 
I  may,  in  passing,  mention  the  very  great  suitability  of  the  ophthalmoscope  for  this 
purpose.  A  three-inch  lens  yhould  be  held  over  the  speculum,  and  be  slightly  tilted 
to  get  rid  of  the  reflection.  The  lens  concentrates  the  light  on,  and  at  the  same 
time  magnifi&s  the  membranu  tympani.     A  light  vulcanite  speculum  answenbest. 
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be  heard,  tbe  sound  can  still  be  perceived  if  the  instrument  is  beld 
opposite  tbe  external  meatus  (**  Einno's  test  ").  This  is  because  tbe 
receptive  mecbanism  is  more  sensitive  to  vibrations  tbat  reach  it 
through  the  tympanum  and  chain  of  bones  tban  to  those  which  it 
receives  from  the  bone  directly.  If  the  tuning-fork  cannot  be  beard 
longer  through  tbe  air  than  through  tbe  bone,  there  is  impaired  con- 
duction through  the  meatus  or  middle  ear.* 

Sounds  conducted  through  tbe  bone  are  intensified  by  closure  of  tbe 
external  meatus.  This  is  due  to  the  circumstances  that  vibrations 
escape  by  tbe  open  meatusf  (Mach),  and  tbat  tbe  closure  of  tbe 
meatus  intensifies  tbe  vibration  by  converting  tbe  cavity  into  a 
resonant  chamber  (Lucae).  The  intensification  shows  tbat  beai-ing 
through  the  bone  is  normal,  t.  e.  that  tbe  labyrinth  is  sensitive.  But 
it  is  a  less  convenient  test  than  simple  contact,  because  unobservant 
persons  often  fail  to  recognise  tbe  increase.  If  there  is  some  deafness 
to  sounds  through  the  air,  and  yet  tbe  tuning-fork  is  heard  longer 
through  the  air  tban  through  tbe  bone,  i.  e,  the  hearing  through  air 
and  bono  have  their  normal  relation,  the  deafness  is  due  to  the  nerve 
or  labyrinth. 

Nerve-deafness  is  usually  greatest  for  sounds  of  high  pitch  and 
short  duration.  A  valuable  instrument  for  testing  the  audibility  of 
high-pitched  sounds  is  Gal  ton's  whistle,  the  notes  of  which  reach  the 
limitation  of  bearing  and  extend  beyond  it.^  Deafness  to  all  its 
sounds  is  unquestionably  pathological,  and  inability  to  hear  the 
higher  notes  on  one  side  only  has  tbe  same  significance. 

The  high-pitched  short  sound  of  a  watch  furnishes  a  test  of  consi* 
derable  value  and  delicacy  for  tbe  ability  to  hear  through  the  bone, 
but  caution  is  needed  in  drawing  inferences  from  the  results  obtained. 
The  best  method  of  using  it  is  to  close  the  meatus  by  pressing  back  the 
antitragus,  and  first  to  bold  tbe  watch  near  but  not  in  contact  with 
the  root  of  the  zygoma,  and  then  to  press  it  firmly  against  the  bone. 
The  observation  may  be  repeated  against  tbe  mastoid  process.  If  the 
watch  is  beard  better  in  contact  than  when  not  in  contact,  the  func- 
tion of  the  labyrinth  is  not  impaired.  If  it  is  not  heard  better  in 
contact,  further  observations  may  be  made  with  the  tuning-fork.  If 
the  watch  is  heard  through  tbe  bone,  it  is  not  likely  that  tbe  tuning- 
fork  will  reveal  impainnent.  K  the  sound  is  heard  through  the  bone 
but  not  so  loudly  as  normal,  we  cannot  infer  disease  of  the  labyrinth 

•  There  is  reason  to  Ix-lieve  that  some  of  the  vibrations  reach  the  labjrinth  from 
the  boite  thi-ough  the  tympanum;  but  that  vibrations  may  pa^^s  to  the  labyrinth 
(lireotIy»  seems  proved  by  the  fact  (observed  by  liucae)  that  wlien  the  membrane  and 
bono;*  of  the  tymi)anum  are  cougenitally  absent,  sound«  can  still  be  heard  through 
the  bone. 

t  If  a  stethoscope  or  otoscope  is  applied  to  cue  meatus,  sonnds  entering  the  other 
ear  can  be  distinctly  heard ;  the  old  adage,  **  in  at  one  ear  and  out  at  the  other," 
having  thus  u  basis  of  literal  truth. 

X  A  cat  starts  up  when  a  note  is  (presumably)  sounded  which  is  quite  inaudible 
to  muQ. 
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or  nerve,  because  simple  anchylosis  of  the  stapes  will  reduce  bone 
conduction,  although  no  disease  of  the  middle  ear  will  extinguish  it 
(see  note  on  last  page).  But  during  the  degenerative  period  of  life, 
after  fifty  or  sixty  years  of  age,  it  is  very  common  for  the  watch  not 
to  be  beard  through  the  bone,  although  there  is  no  other  evidence  of 
impaired  function.  The  loss  apparently  depends  on  the  labyrinthine 
changes  incidental  to  age  already  mentioned.  During  the  first  half 
of  life  it  is  rare  to  find  bone-deafness,  except  as  a  pathological  condi- 
tion, and  this  is  true  at  any  age  if  the  defect  exists  on  one  side  only. 
Even  after  middle  life  a  bilateral  loss  is  of  significance  if  associated 
with  deafness  to  Gal  ton*  s  whistle  through  the  air. 

The  state  of  hearing  through  the  bone  is  of  special  importance  to 
the  physician,  because  it  indicates  the  functional  state  of  the  internal 
ear  and  nerve,  and  eliminates  the  morbid  states  of  the  conducting 
media,  the  meatus  and  tympanic  cavity.  It  is  assumed  that  the  vibra- 
tions pass  from  the  bone  directly  to  the  labyrinth  (see  note  on  pre- 
ceding page). 

Another  indication  of  impaired  function  of  the  nerve  is  an  altered 
electrical  reaction,  first  ascertained  by  Brenner,  and  since  studied  by 
Erb,  Gradenigo,  and  others.  But  this  is  little  employed  in  diagnosis. 
The  attempt  to  obtain  it  often  causes  vertigo ;  a  current  of  mode- 
rate strength  (10 — 16  milliamperes)  gives  a  reaction  only  in  a  small 
percentage  of  normal  individuals,  and  the  order  of  response  is  vari- 
able ;  moreover  an  alteration  occurs  in  morbid  states  of  the  middle  ear 
as  well  as  in  affections  of  the  nerve,  and  in  the  latter  is  sometimes 
absent. 

We  have  no  means  of  distinguishing  between  disease  of  the  labyrinth 
and  nerve  except  by  the  associated  symptoms.  In  each  case  the 
deafness  is  the  same,  and  is  often  associated  with  symptoms  of  irrita- 
tion— subjective  sounds.  If  the  facial  nerve  is  paralysed,  and  there 
is  no  disease  of  the  middle  ear  or  bone,  we  may  feel  sure  that  the 
nerves  are  affected  at  the  base  of  the  brain  or  in  the  internal  meatus,* 
A  basal  affection  is  also  probable  if  any  other  nerve  near  the  audi- 
tory (as  the  sixth)  suffers  with  it.  In  some  instances  the  auditory 
nerve  is  damaged  without  the  facial  at  the  base  of  the  brain  because 
the  resisting  power  of  the  portio  mollis  is  less  than  that  of  the  portio 
dura.  This  is  especially  the  case  in  meningitis,  in  which  the  facial 
nerve  has  been  found  but  little  damaged,  while  the  auditory  was 
softened  and  infiltrated  with  the  products  of  inflammation  and  with 
extravasated  blood  (Gradenigo). 

*  If,  with  this  comhination  of  symptoms,  there  is  also  disease  of  the  middle  ear, 
it  is  probable  that  the  facial  nerve  and  the  labvriutb  are  affected  by  extenj^ion  of 
disease  from  the  tympanum,  but  this  diagnosis  is  not  certain,  as  a  case  recorded  by 
Schwartze  shows.  In  spite  of  disease  of  the  middle  ear,  the  deafness  and  facial 
paralysis  were  found  to  depend  on  a  tnbercnlar  tumour  springing  from  the  dura 
mater,  and  compressing  the  trunks  of  the  facial  and  auditory  nerve  {*  I3eitrage  zur 
Path,  des  Ohres,*  1870). 
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The  symptoms  of  disease  of  the  auditory  nuclei  in  the  medulla  are 
still  little  known.  In  several  recorded  cases,  disease  of  the  nuclei  on 
one  side  has  caused  deafness  in  the  ear  on  the  same  side.  But  we  do 
not  know  whether  this  relation  is  invariable,  whether  unilateral  dis- 
ease  always  causes  deafness  on  the  same  side,  or  whether  the  connec- 
tion of  nucleus  and  ear  is  in  part  crossed.*  Moreover,  extensive 
damage  to  the  nuclei  has  been  found  when  no  deafness  was  noted. 
Nuclear  disease  may  be  suspected  if  deafness  comes  on  suddenly^ 
together  with  other  symptoms  of  a  lesion  of  the  pons  or  medulla, 
especially  with  weakness  of  the  limbs  on  the  opposite  side.  Sudden 
deafness,  alone,  is  of  no  localising  significance,  because  either  t)te 
trunk  of  the  nerve  or  the  labyrinth  may  be  the  seat  of  sudden  hsemor- 
rhage.  Deafness  of  gradual  onset,  in  association  with  bulbar  sym- 
ptoms, is  also  of  little  significance  as  regards  disease  of  the  nucleus, 
since  it  is  more  frequently  due  to  pressure  on  the  nerve.  Deafness, 
with  hemiansesthesia  or  hemiplegia  on  the  same  side,  is  probably  due 
to  disease  of  the  cerebral  hemisphere. 

Bilateral  deafness  may  be  due  to  various  causes :— (1)  Symmetrical 
disease  of  the  labyrinth,  which  is  common ;  acute  inflammation  ia 
sometimes,  and  chronic  degeneration  is  often,  bilateral.  Double  otitis 
interna  has  sometimes  been  mistaken  for  meningitis,  especially  in  the 
young,  in  whom  it  is  attended  with  fever,  and  sometimes  with  geueml 
cerebral  symptoms  and  even  convulsion.  It  may  causo  unsteadinesa 
of  movement,  but  this  is  usually  transient  from  bilateral  disease.  (2) 
Symmetrical  lesions  of  the  two  auditory  nerves,  which  are  rery  rare. 
(3)  Possibly  disease  of  the  medulla.  (4)  A  tumour  in  the  ooi-poiu. 
quadrigemina,  damaging  the  crustsB  of  the  crura  cerebri.  (5) 
Symmetrical  disease  of  each  temporo- sphenoidal  lobe;  syphilitic 
gummata  caused  this  effect  in  a  case  recorded  by  Wernicke  and 
Friedlander. 

The  pathological  changes  in  disease  of  the  labyrinth  are  outside  our 
province.  Those  of  disease  of  the  nerve-trunk  are  multiform  and 
variable,  depending  on  tbe  nature  of  the  primaiy  lesion.  Evidence  of 
inflammation,  differing  in  extent  and  degree,  is  present  in  acute 
meningitis,  and  at  a  later  stage,  or  in  chronic  processes,  degeneration 
of  the  fibres  is  found.  It  deserves  note,  however,  that  when  these 
have  been  destroyed  for  many  years  (e.  g.  by  meningitis)  the  cells  of 
the  auditory  nuclei  have  been  found  normal,  f 

Treatment. — For  a  description  of  the  little  that  can  be  done  in  the 
treatment  of  disease  of  tbe  labyrinth  the  reader  is  referred  to  special 
treatises.     The  treatment  of  disease  of  the  nerve*trunk  or  centres  ia 

*  Sec  a  curious  ca^^e  of  tuniour  of  the  right  cerehelhir  amygdala  (Wolf, '  Ai  cbir 
f.  Ohrenhcilk./  Bd.  xvi,  p.  157)  which  compressed  the  right  auditory  region,  and  is 
guid  to  have  caused  deafness  of  the  left  ear  and  left  facial  paralyi^is.  Tbe  latler, 
howevtr,  might  have  been  due  to  a  tumour  that  existed  in  the  ascending  parietal 
foiivolutioii. 

t  Schultze.  *  Virchow's  Archiv,'  Bd.  cxix,  1800. 
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for  the  most  part  that  of  the  morbid  process,  and  must  be  conducted 
on  the  same  principles  as  that  of  similar  lesions  in  t^e  other  cranial 
nerves.  In  cases  of  acute  deafness,  counter-irritation,  as  bj  blisters^ 
is  often  of  great  service,  and  even  in  chronic  cases  maj  do  some  good. 
The  auditory  nerve  may  be  stimulated  by  electricity,  but  the  results 
obtained  by  most  of  those  who  have  employed  this  method  have  been 
slight  and  disappointing. 


AXTDITOBT   HtFEBJESTHESIA. 

The  term  is  applied  to  an  increased  or  perverted  action  of  the  audi* 
tory  nerve  or  centres.  While  deafness  is  much  more  frequently  due 
to  diseases  of  the  ear  than  to  morbid  states  of  the  nerve,  the  opposite 
is  true  of  hypersBstbesia,  which  is  commonly  due  to  altered  nerve- 
function. 

(1)  True  hypersBsthesia,  increased  keenness  of  hearing,  "hyperacu- 
sis,*'  is  a  rare  morbid  state  in  which  sounds  are  heard  with  undue 
loudness,  and  even  such  as  are  inaudible  to  otber  persons  are  dis- 
tinctly perceived.  It  occurs  chiefly  in  hysteria,  usually  in  association 
with  augmented  acuteness  of  other  senses,  and  is  probably,  in  such 
cases,  of  central  origin.  It  has  also  been  observed  at  the  onset  of 
acute  cerebral  and  general  diseases,  and  may  co-exist  with  tinnitus  as 
a  consequence  of  the  same  cause.  The  changes  that  give  rise  to 
spontaneous  sounds  may  increase  the  intensity  of  those  that  are  heard, 
as  cutaneous  bypersesthesia  occurs  in  neuralgia  and  superficial  tabetic 
pain.  The  hyperacusis  may  be  very  marked  for  the  high  notes  of 
Galton's  whistle. 

From  true  hypersBsthesia  we  must  distinguish  certain  forms  of 
hyperacusis  due  to  disorder  of  the  conducting  mechanism.  In  para- 
lysis  of  the  stapedius  muscle,  from  disease  of  the  facial  nerve,  low 
notes  may  be  heard  with  undue  loudness. 

(2)  Auditory  Dysxsthesia,  **  Dysacusis** — Sounds,  although  not 
beard  with  undue  loudness,  cause  discomfort.  This  is  common  in 
cerebral  affections,  functional  and  organic,  during  attacks  of  head- 
ache, in  many  cases  of  meningitis,  <&c.  The  pain  in  the  head  seema 
to  be  intensified  by  the  noise.  There  is  no  evidence  that  irritation 
of  the  auditory  fibres  ever  produces  pain  directly.  Politzer  has  indeed 
recorded  a  case  of  labyrinthine  disease  in  which  chords  played  on  an 
harmonium  caused  a  distinct  sensation  of  pain,  while  single  notes  did 
not ;  but  the  case  stands  alone,  and  it  is  probable  that  the  pain  was 
produced  in  some  indirect  manner. 

The  treatment  of  these  forms  of  auditory  over-action  is  that  of  the 
morbid  state  ^ith  which  they  are  connected,  and  the  nature  of  this  is 
usually  obvious.  If  direct  treatment  is  needed,  full  doses  of  bromide 
of  potiissium  have  most  iniiuence  in  diminishing  the  morbid  excita* 
bility. 
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Ibbitation  of  thb  Auditobt  Nebye  ;  Tinnitus  Aurium. 

Subjective  souuds  are  of  varied  character  and  still  more  varied 
origin.  Thej  constitute  a  common  ailment,  and  one  that  is  often  most 
distressing  and  intractable,  which  disturbs  the  whole  nervous  system, 
and  thus  tends  to  become  worse.  Its  frequency  is  not  surprising. 
When  we  consider,  on  the  one  hand,  how  exquisitely  sensitive  the  organ 
of  hearing  is,  how  slight  a  vibration  will  afTect  it,  and,  on  the  other 
band,  tbe  facts  that  around,  and  even  within  it,  blood  is  in  constant 
and  muscle  in  frequent  motion,  and  that  all  ])arts  of  it  are  liable  to 
disease  of  various  nature,  the  marvel  is  rather  that  silence  is  habitual. 
It  has  indeed  been  thought,  with  reason,  that  the  apparent  silence  is 
due  to  cerebral  inattention,  and  not  to  peripheral  inactivity.  In  a 
quiet  room,  continuous  auditory  sensations  may  be  noticed,  of  which 
we  are  normally  unaware,  just  as  in  the  dark  the  field  of  vision  may 
be  found  full  of  moving  points  of  light,  or  sensations  may  be  per- 
ceived from  any  part  of  the  body. 

Almost  any  morbid  process  in  any  part  of  the  ear  may  cause  sub- 
jective sounds  ;  they  may  result  also  from  sound- producing  processes 
in  and  about  a  normal  ear,  as  well  as  from  iriitation  of  the  auditory 
nerve  and  centres  within  the  skull.  But  of  all  the  causes,  changes  in 
the  labyrinth  are  by  far  the  most  common ;  evidence  of  "  nerve- deaf- 
ness," mostly  due  to  changes  in  the  internal  ear,  are  distinct  in  four 
fifths  of  the  cases  which  come  under  the  physician's  notice.  The 
experience  of  aural  surgeons  seems  to  furnish  a  large  proportion  of 
cases  of  disease  of  the  middle  ear,  but  for  this  there  may  be  special 
reasons.  In  a  few  cases  the  symptoms  suggest  that  the  morbid  pro- 
cess  is  wholly  in  the  auditory  centres,  the  nucleus  of  the  nerve  or 
cortical  structures. 

The  chief  predisposing  causes  are— (1)  those  that  lead  to  labyrin- 
thine disease,  among  which  gout  is  especially  frequent;  and  (2)  a 
neurotic  disposition,  which  probably  acts  by  rendering  the  nerve- 
elements  prone  to  generate  impulses  when  diseased,  and  by  disposing 
the  centres  to  intensify  these  impulses,  and  even  to  produce  them  in 
some  cases  of  central  origin.  Many  sufferers  have  been  liable  to 
neuralgia  (with  which  tinnitus  presents  analogies),  to  periodical 
headaches,  to  typical  migraine,  or  to  cephalic  sensations  of  various 
eharacter.  The  symptom  is  very  rare  in  the  young ;  in  most  sufferers 
it  begins  after  middle  life,  and  it  is  common  in  the  old. 

The  more  direct  causes  may  be  thus  enumerated : — (1)  The  blood- 
eurrents  within  and  near  the  ear,  which  normally  give  rise  to  no  sound, 
may  be  so  changed  that  they  cease  to  be  noiseless.  In  aneemia, 
vibrations  occur  in  the  blood  with  undue  readiness,  and  a  pulsating 
murmur  may  be  heard,  probably  j>roduced  in  the  carotid  artery.  A 
similar  murmur  may  also  arise  in  an  intra-cranial  aneurism.  Vaso- 
motor paralysis  of  the  labyrinthine  vessels  has  probably  been  the 
•cause  of  a  subjective  sound  observed  in  a  ease  of  disease  of  the  cervical 
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bpioe,  pressing  on  the  vertebral  artery  along  which  the  sympathetic 
fibres  run.  A  similar  mer'hanism  luaj  have  been  effective  in  another 
case  in  which  there  was  enlargement  of  the  glands  of  the  neck  ad- 
jacent to  the  sympathetic ;  the  noise  ceased  when  the  glands  became 
small.*  Perhaps  dilatation  of  the  small  arteries  within  the  ear  may 
give  rise  to  a  similar  sound,  and  if  tinnitus  is  ever,  as  is  asserted,  of 
reflex  origin,  it  may  be  thus  produced.  Pulsating  sounds  are,  as  a  role, 
arrested  or  lessened  by  compression  of  the  carotid  artery  in  the  neck. 

(2)  Tinnitus  may  attend  every  form  of  ear  disease — accumulation  of 
cerumen  or  growths  in  the  external  meatus;  inflammation  of  the  middle  ' 
ear,  catarrhal,  plastic,  or  suppurative  ;  spasmodic  contractions  of  the 
tympanic  muscles,  and  various  morbid  states  of  the  labyrinth.  The 
precise  mechanism  by  which  the  sounds  are  produced  is  a  matter  of 
conjecture  ;  vascular  congestion,  increased  labyrinthine  pressure,  and 
irritation  of  the  nerve-endings  or  the  structures  connected  with  them, 
have  all  been  assumed,  and  may  all  be  operative  in  different  cases. 

(8)  Organic  changes  that  irritate  the  fibres  of  the  auditory  nerve  or 
its  centres  may  cause  subjective  sensations  of  sound,  and  these  may 
therefore  be  present  as  a  symptom  of  any  of  the  morbid  states  already 
mentioned  as  affecting  these  parts,  and  producing  loss  of  hearing, 
degeneration,  concretions,  &c. 

(4)  Lasting  tinnitus  sometimes  follows  a  fall  in  which  the  head 
is  struck.  In  some  cases  there  are  signs  of  labyrinthine  deafness; 
occasionally  there  is  hyperacusis  and  no  deafness. 

(5)  Intense  stimulation  of  the  auditory  nerve,  as  by  a  loud  railway 
whistle,  has  been  known  to  set  up  a  iasthig  subjective  sound,  but  by 
what  mechanism  is  unknown.  Habitual  exposure  to  sounds  may 
cause  tinnitus,  usually  slight  in  degree;  musicians,  piano  tuners, 
smiths,  &c.,  are  said  to  suffer  occasionally  in  this  way. 

(6)  Subjective  sounds  are  certainly  sometimes  due  to  a  functional 
disturbance  of  the  auditory  centres,  and  probably  have  this  origin  in 
cases  in  which  we  cannot  feel  sure  of  the  fact.  In  migraine,  parox- 
ysmal sounds  sometimes  occur,  although  they  are  a  rare  symptom. 
Such  sounds  are  more  common  as  the  aura  of  an  epileptic  seizure ;  it 
is  probable  that  they  are  due  to  disturbance  in  the  cortical  auditory 
centre,  since 'organic  disease  in  this  position  may  cause  such  a  sound 
as  the  warning  of  a  convulsion.f  That  continuous  tinnitus  some- 
times results  from  central  functional  disturbance  is  suggested  by 
the  elaborate  character  of  the  sounds.  In  various  conditions  of 
nervous  exhaustion  and  excitability,  tinnitus  may  arise  without  im- 
pairment of  hearing.  Of  the  pathology  of  these  cases  nothing  is 
certainly  known,  but  it  is  probable  that  they  are  due  to  defective 
nutrition  of  the  nerve-elements,  central  or  peripheral. 

It  must  be  remembered  that  tinnitus  is  perceived  in  consequence 
of  the  activity  of  the  cortical  nerve-cells,  and  that  in  labyrinthine 

*  These  two  cases  are  recorded  by  Braudeit, '  Zeitsch.f.  Ohrcnhcilk.,'  xi,  1882,  p.  294. 
t  See  p.  24 ;  also  "  Localisation." 
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disease  there  must  be  an  intermediate  excitation  of  the  auditorj 
nuclei.  The  susceptibility  of  the  nerve-cells  will  be  increased  by 
whatever  impairs  the  general  nutrition  of  the  nervous  BjBzem,  and 
hence  the  effect  of  ill-health,  mental  disturbance,  and  the  like,  in 
making  the  sounds  louder,  can  be  understood.  Moreover,  tbe  sym- 
ptoms of  many  cases  suggest  that,  even  when  tinnitus  is  ultimately 
due  to  changes  in  tbe  ear,  it  may  be  increased,  maintained,  and 
modified  in  character  by  derangement  of  the  function  of  tbe  auditory 
centres.  Their  continuous  activity  must  entail  secondary  changes  in 
their  nutrition  and  function,  which  may  well  proceed  to  independent 
co-operation,  especially  in  those  predisposed  to  disturbance  of  the 
nervous  system.  On  this  hypothesis  many  facts,  otherwise  obscure, 
become  clear. 

Symptoms. — The  sounds  may  be  referred  to  one  or  both  ears,  or  to 
the  head,  either  behind  or  above  the  ear,  the  occiput  or  the  vertex. 
This  is  sometimes  called  **  tinnitus  capitis."  The  sounds  are  extremely 
various  in  character  and  intensity.  Slight  sounds  may  be  low-pitched, 
a  low  rumble  like  a  distant  waggon,  or  a  faint  murmur  such  as  may 
be  heard  when  a  shell  is  bold  up  to  the  ear.  Louder  sounds  are 
rarely  low  in  tone.  Tbey  may  be  bumming,  hissing,  rushing,  or 
roaring  noises.  A  common  simile  is  that  of  an  engine  or  threshing 
machine,  or  the  hissing  of  a  kettle  or  a  gas  jet,  while  still  louder 
noises  are  compared  to  that  of  a  steam-engine  close  at  hand,  or  a 
waterfall,  or  to  a  room  full  of  machinery  in  motion.  Others  again, 
less  common,  are  like  tbe  sound  of  a  bell,  or  of  many  bells  jangling 
at  a  distunce,  while  still  more  elaborate  sensations  may  resemble 
music  or  voices.  Definite  words  are  seldom  heard,  except  in  cases  of 
insanity  or  epilepsy. 

It  is  common  for  sounds  to  vary  at  different  times.  In  a  case  of 
bilateral  nerve-deafness,  a  continuous  loud  rusbing  sound,  referred 
to  the  head,  would  sometimes  stop  for  a  few  minutes,  and  begin 
again  as  a  whistle,  to  pass  presently  into  its  usual  form.  With  the 
same  condition,  another  patient  described  four  sounds,  hissing, 
whistling,  &c.,  which  were  sometimes  successive  and  sometimes 
seemed  all  to  be  heard  at  once. 

An  important  difference  in  the  more  simple  sounds  is  their  con- 
tinuity. Some  are  rhythmical,  and  then  are  usually  synchronous 
with  the  pulse ;  others  are  continuous  and  unvarying.  The  signifi- 
cance of  tbe  synchronism  is  that  tbe  sound  is  due,  directly  or  indirectly, 
to  the  influen(;e  of  arterial  pulsation,  but  its  ultimate  cause  may  be 
either  an  increase  of  tbis  pulsation  or  an  increased  sensitiveness  of 
tbe  nerve-structures.  Hence  the  sound  is  intermitting,  not  only  in 
aneurism,  but  in  ansemia.  and  also  in  many  diseases  of  the  middle 
ear,  and  in  some  labyrinthine  affections,  and  even  occasionally  in 
morbid  states  of  tbe  centre.*     Sounds  of  central  origin  are  generally 

*  That  intermittent  tounds  may  bo  of  central  origiu  is  certain,  from  the  factf  of 
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continuoas ;  but  coDtinuous  sounds  are  also  often  due  to  ear  disease, 
labjriDtbine  or  tjmpanic,  and  even  to  accumulations  of  wax  iu  tbe 
meatus.  In  one  case  of  slight  bilateral  labyriotbine  deafness,  a  con- 
tinuous sound,  referred  to  tbe  vertex  (sometimes  like  distant  bells) 
was  accompanied,  when  tbe  patient  was  tired,  bj  a  pulsating  sound 
in  one  ear.  In  another,  of  similar  character,  the  sound,  also  referred 
to  the  head,  was  sometimes  a  contiifuoiis  hiss,  sometimes  a  pulsating 
noise.  Thus  tbis  feature  of  tinnitus  affords  little  help  in  the  dia- 
gnosis of  its  cause.  Elaborate  sounds  are  generally  of  central  origin. 
A  lady,  for  twenty  years,  has  heard  the  sound  of  music ;  no  actual 
tune  can  ever  be  distinguished,  but  she  states  that  were  it  not  for  its 
persistence  the  sound  would  be  pleasant :  no  affection  of  the  ear  can 
be  discovered.  Auditory  hallucinations  of  the  insane,  although  of 
cerebral  origin,  are  sometimes  determined  by  tbe  presence  of  ordinary 
tinnitus,  which  existed  before  the  onset  of  the  hallucinations.  The 
sounds  that  are  heard  in  epilepsy  may  be  simple  or  elaborate,  or  both. 
Thus,  before  severe  and  during  minor  attacks,  one  patient  heard  a 
noise  like  the  sea  waves  breaking,  and  with  this  a  distinct  sound  of 
the  voices  of  friends ;  as  the  attack  was  passing  off  she  always  seemed 
to  hear  her  husband  telling  her  not  to  be  alarmed,  even  when  he  was 
not  present.  The  aura  of  tinnitus  may  also  be  accompanied  by  com- 
plete word-deafness,  a  complex  condition  combining  inhibition  and 
discharge  (see  "Epilepsy"). 

At  the  beginning  of  the  affection,  the  sound,  especially  if  slight  and 
of  a  familiar  character,  may  be  thought  to  have  an  actual  objective 
origin.  This  is  especially  the  case  when  the  sound  is  elaborate.  One 
]>atient  sent  a  message  to  his  next  door  neighbour,  asking  that  a 
clock  might  be  moved,  the  loud  striking  of  which  annoyed  him ;  he 
had  no  idea  that  the  sound  was  subjective  until  informed  that  there 
was  not  a  striking  clock  in  his  neighbour's  house.  In  most  cases, 
however,  the  real  nature  of  the  sound  is  quickly  recognised.  The 
sound  is  usually  referred  by  the  patient  to  the  ear ;  when  it  seems 
to  be  in  the  head  generally,  the  difference  depends  in  part  on  the 
loudness  of  the  sound  and  partly  on  its  bilateral  character,  on  its 
source,  and  also  on  conditions  we  do  not  yet  understand.  The  influ- 
ence of  intensity  was  shown  by  one  patient  who  said  that  the  sound, 
as  a  rule,  seemed  to  be  in  the  ears,  but  when  it  became  more  intense 
it  seemed  to  be  within  the  skull.  The  effect  of  the  bilateral  character 
of  the  sound  on  its  apparent  seat  agrees  with  the  fact  that,  under 
normal  circumstances,  a  sound  conveyed  simultaneously  to  both  ears 
by  a  double  tube  is  referred  to  some  region  in  the  middle  line  of  the 
skull,  the  precise  locality  varying  in  different  persons.  But  sounds 
are  not  seldom  referred  to  the  head  when  there  is  nerve-deafness  on 

epilepsy.  I  have  elsewhere  recorded  a  case  in  which  part  of  the  aura  was  an  inter- 
mittent hissing,  evidently  synchronous  with  the  pulse,  and  succeeded  hy  two  hright 
lights,  which  seemed  to  approach  the  patient  by  jerks,  of  the  same  rhythm  as  the 
preceding  sounds  (*  Epilepsy,  Jl:c.,*  p.  67). 
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one  side  only,  sometimes  to  some  part  of  tbe  hinder  lialf  of  tte  bead 
on  that  side,  rarely  to  the  vertex. 

Why  sounds  should  ever  be  referred  to  the  head  may  seem  a  dif- 
ficult problem,  since  in  all  normal  stimulation  of  the  auditory  nerve 
the  cause  of  this  is  referred  to  an  external  source.  The  solution  of 
the  difficulty  is  perhaps  to  be  found  in  two  facts.  (1)  Vibrations 
that  reach  the  labyrinth  by  the  bones  of  the  skull  are  referred  to 
the  boue ;  this  agrees  with  the  fact  (see  p.  264)  that  the  vibrations 
reach  the  labyrinih  directly,  and  must  influence  the  nerve-endings  in 
a  s()eeial  manner,  differing  from  that  produced  by  vibrations  that  pass 
through  the  chain  of  bones  in  tbe  middle  ear.  It  is  easy  to  under- 
stand tbat,  in  labyrinthine  disease,  the  irregular  irritation  of  the 
nerve-endings  should  correspond  to  the  former  rather  than  to  the 
latter  form  of  excitation,  and  that  a  similar  irregular  excitation 
should  occur  in  the  cells  of  the  cerebral  structures  in  some  cases  of 
tinnitus  produced  in  them.  (2)  Many  of  the  sounds  conducted 
through  the  middle  ear  are  elaborate  in  character,  and  when  such 
BubjeLCtive  sounds  occur  they  are  usually  referrid  to  a  source  external 
to  the  body,  even  though  they  are  due  to  central  disturbance. 

The  sounds  may  vary  from  time  to  time  in  their  intensity.  Such 
variations  may  be  distinctly  dependent  on  the  general  health  of  the 
patient ;  the  sounds  may  lessen  or  even  cease  during  good  health,  and 
may  increase  when  nervous  tone  or  general  strength  is  lowered. 
Occasionally  tinnitus  is  slight  or  absent  at  certain  periods  of  the 
day,  or  absent  on  one  day  and  loud  on  another,  without  any  obvibus 
cause  for  the  variation.  It  may  be  at  first  paroxysmal,  afterwards  con- 
tinuous. A  sudden  increase  is  occasionally  met  with,  and  in  some 
cases  attacks  of  labyrinthine  vertigo  are  heralded  by  increasing  inten- 
sity of  sound,  compared  even  to  the  whistle  of  a  swiftly  passing  train. 

The  effect  of  external  noises  may  be  to  increase  or  lessen  the  sub- 
jective sound.  Either  condition  may  be  met  with  in  labyrinthine 
disease.  In  one  such  case  the  tinnitus  always  ceased  with  still- 
ness and  was  excited  by  sounds  ;  the  singing  in  church  (the  patient 
was  a  clergyman)  caused  distressing  noises.  But  it  is  more  common 
for  considerable  sounds  to  make  slight  tinnitus  inaudible  which  is 
always  perceived  when  there  is  no  noise,  and  hence  many  patients 
suffer  much  at  night.  Sounds  may  not  only  prevent  the  tinnitus 
being  noticed  ;  they  may  actually  arrest  it.  In  one  patient  in  whom 
the  tinnitus  probably  had  its  source  in  the  auditory  nucleus,  it  was  at 
once  stopped  if  she  sounded  even  a  soft  musical  note  with  her  own 
voice.  The  tinnitus  came  on  every  evening,  and  lasted  twelve  hours ;  it 
was  a  eontinuous  loud  rushing  noise,  referred  to  the  head  between  the 
ear  and  occiput,  with  no  trace  of  deafness,  but  with  other  indications 
of  central  disturbance,  e  g.  attacks  of  numbness  in  the  night  in  one 
thi^h.  In  rare  instances,  loud  noises  increase  the  sound  and  slight 
ones  lessen  it,  as  in  a  case  of  bilateral  tinnitus  with  impaired  nenre- 
hearing  on  one  side  only. 
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The  state  of  hearing  presents  four  conditions  in  these  cases.  (1) 
As  we  have  seen,  nerve-deafness  is  common  on  one  or  both  sides.  It 
maj  be  one-sided  when  sounds  are  referred  to  both  ears*;  when  this 
deafness  exists,  the  morbid  process  that  irritates  the  auditory  nerve  also 
impairs  its  function,  or  hinders  the  passage  of  vibrations  through  the 
ear.  In  some  cases  of  progressive  disease,  the  deafness  gradually 
increases,  while  the  noises  become  less,  and  they  may  cease  altogether 
when  the  patient  is  entirely  deaf.  In  other  cases,  the  noises  continue 
in  spite  of  absolute  loss  of  hearing.  (2)  Hearing  may  be  perfectly 
normal  to  every  test.  (8)  The  tinnitus  seems  to  render  the  patient 
deaf  while  it  lasts,  as  we  have  just  seen.  This  is  chiefly  met  with  when 
the  sounds  are  paroxysmal  in  existence  or  intensity.  The  patient 
may  have  "  to  strain  every  nerve  to  hear,"  and  in  rare  cases  there  is 
distinct  interference  with  the  action  of  the  auditory  centres.  In  one 
case,  the  paroxysms  coincided  with  darting  pain  through  the  base  of 
the  skull,  and  distinct  word-deafness;  words  were  heard  with  difficulty, 
and  their  meaning  could  not  be  made  out.  There  was  no  evidence  of 
ear  disease.  (4)  There  may  be  increased  sensitiveness,  hyperacusis, 
either  during  attacks  of  tinnitus  or  persistent. 

A  sound  produced  in  an  intra-cranial  aneurism  (of  the  internal 
carotid  or  vertebral)  may  be  heard  by  another  person  on  listening 
through  a  stethoscope  applied  to  the  skull.  In  extremely  rare  cases, 
sounds,  apparently  of  inlra-aural  origin,  have  also  been  audible  on 
auscultation,  as  in  the  case  of  a  boy,  eight  years  of  age  (observed  bj 
Qreene*),  in  whom  an  aneurism  was  must  unlikely.  In  another  case,  a 
pulsating  sound,  resulting  from  some  effect  of  a  hlow  two  weeks  before, 
could  be  heard  eight  inches  from  the  patient.f 

The  sound  of  muscular  contraction  within  the  ear  has  a  peculiar 
ribititory  character,  and  is  probably  usually  produced  by  the  stapedius 
muscle,  possibly  sometimes  by  the  tensor  tympani.  The  former  is  sup- 
plied by  the  facial  nerve,  and  its  central  connections  are  related  to  those 
for  the  orbicularis  palpebrarum,  so  that,  in  many  persons,  a  strong 
contraction  of  the  orbicularis  is  accompanied  by  this  peculiar  sound  in 
the  ear.  The  same  sound  may  accompany  facial  spasm  (see  p.  254). 
The  function  of  the  stapedius,  like  that  of  the  orbicularis,  is  to  guard 
the  sense-organ, — to  prevent  tho  base  of  the  stapes  being  driven  too 
far  into  the  foramen  by  an  excessive  movement  of  the  membrana 
tympani.  The  tensor  tympani  may  have  been  involved  in  a  case  in 
which  a  "  fluttering "  in  the  ear,  for  five  or  ten  minutes  at  a  time, 
accomfmnied  attacks  of  pain  in  a  case  of  senile  degenerative  neuralgia. 
Clicking  sounds  are  probably  due  to  the  action  of  the  muscles  con- 
nected with  the  Eustachian  tube.  These  also  are  sometimes  audible  bv 
another  person.^  In  one  case  clonic  spasm  of  the  levator  palati  gave 
rise  to  such  a  sound,  repeated  120  times  a  minute,  and  audible  twenty 

•  Greene,  *  Trans.  American  Otolo^ical  Society/  1878. 
t  Poosten.  *  MonaUbl.  f.  Ohrenheilk./  1878.  No.  4. 
X  Backer,  'Zeitrchr.  f.  Ohrenheilk.,'  xiv,  1885,  237. 
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• 
feet  from  the  patient.     It  ceased  only  during  sleep.^     As  already 

stated,   tinnitus   is  often  associated  with   neuralgia,  headache,  and 

various  Tuanifestations  of  the   "  nervous  "  temperament.     The  last 

are  often  induced  bj  the  affection,  which,  when  it  interferes  with 

sleep,   may  have   an    intensely    depressing    influence,    and    it    has 

been   known  more  than  once  to  induce  a  hopeless  sufferer  to  end  his 

Ufe. 

Diagnosis. — The  characters  of  the  tinnitus  thus  afford  little  help  in 
diagnosis,  except  that,  in  the  rare  cases  in  which  the  sound  is  elaborate 
it  is  almost  certainly  of  central  origin.  An  aneurism  is  prol>able  if 
the  sound  is  audible  on  auscultation,  and  certain  if  this  coincides  with 
the  symptoms  of  a  basal  tumour.  But  in  all  cases  the  chief  indication 
of  the  cause  of  tinnitus  is  afforded  by  associated  syuiptoms.  The 
most  importtint  of  these  is  deafness,  which  is  present  in  the  majority 
of  cases.  The  cause  of  the  deafness  is,  as  a  rule,  the  cause  of  the 
tinnitus.  The  position  and  nature  of  the  disease  interfering  with 
hearing  must,  therefore,  be  ascertained  on  the  principles  already 
described.  If  must  be  remembered  that  disease  of  the  meatus  or 
middle  ear  can  only  cause  tinnitus  by  its  influence  on  the  hibyrinth, 
either  by  increasing  the  labyrinthine  pressure  or  by  the  extension  of 
the  morbid  process.  If  there  is'evidence  of  disease,  not  of  the  middle 
ear  but  of  the  labyrinth  or  nerve-trunk,  we  can  only  distinguish 
between  these  by  ass^ociated  syni)>toms ;  if  they  are  absent  we  must  be 
guided  by  the  fact  that  disease  of  the  labyrinth  is  far  more  frequent, 
and  therefore  in  any  given  case  more  probable,  than  disease  of  the 
nerve,  and  that  this  is  especially  true  if  deafness  co-exists.  When 
tinnitus  is  due  to  organic  disease  of  the  centres,  other  definite  sym- 
ptoms are  rarely  absent,  and  indicate  its  seat  and  nature. 

But  the  questions  that  most  often  present  themselves  are — (1) 
whether  in  cases  of  labyrinthine  disease  the  auditory  centres  take  a 
share  in  producing  the  symptom  ;  (2)  when  there  is  no  deafness, 
whether  the  symptom  is  wholly  central,  or  (8)  is  due  to  irritation 
of  the  nerve-endings  that  does  not  lessen  their  function.  The  last 
is  suggested  only  when  deafness  has  existed  at  a  previous  time,  the 
first  when  elaborate  sounds  concur  with  evidence  of  labyrinthine 
deafness.  The  recognition  of  primary  central  tinnitus  presents  the 
greatest  difficulties.  It  is  only  justified  when  there  is  no  impairment 
of  hearing,  when  the  sounds  are  elaborate  in  character,  or  when 
simple  sounds,  referred  to  the  head,  occur  in  a  patient  who  suffers 
from  other  centiul  nerve  disturbances.  Instances  of  this  have  been 
already  mentioned  (as  the  case  of  neuralgic  tinnitus,  p.  278) ;  it  was 
probable  in  a  young  man  who  suffered  from  headache,  head -pressure, 
and  varied  dyseesthesia,  in  whom  the  sound  was  a  continuous  '*  hiss- 
ing "  and  occasional  **  hunnning  "  or  "whistling,'* and  always  referred 
to  the  head. 

•  Williams,  *  Zeitschr.  f.  Ohrenheilk.,'  xiii,  1884,  p.  09. 
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Pboonosis. — With  the  exception  of  the  cases  in  which  the  noise  is 
dae  to  i^emovable  ear  disease  or  to  easily  remedied  constitutional  dis- 
turbance, tbe  prognosis  is  yer?  uncertain.  In  manj  cases  the  noises 
persist  in  spite  of  all  treatment,  but  considerable  relief  is  sometimes 
obtained,  and  the  symptom  is  removed  not  unfrequently  if  the  condi* 
lions  under  wbich  it  occurs  are  carefully  studied  and  treated, 

Tbsjltksnt. — The  first  element  is  the  treatment  of  any  discoTer- 
able  morbid  process  on  which  tinnitus  may  depend,  directly  or 
n^motely.  Tbis  causal  treatment  comprehends,  first,  the  removal,  as 
far  as  possible,  of  any  ear  disease  by  which  the  symptoms  may  have 
been  produced ;  and,  secondly,  the  treatment  of  any  genedU  condition 
with  which  it  may  be  connected,  directly  or  indirectly, — ansemia,  defec- 
tive nerve-power,  gout,  syphilis.  Tinnitus  in  gouty  persons  is  often 
lessened  by  alkalies  and  free  purgation.  In  all  cases  the  general 
health  should  be  carefully  attended  to,  and  all  influences  tbat  increase 
the  noise  should  be  avoided.  Those  who  suffer  in  consequence  of 
habitual  exposure  to  sounds  should  obtain  rest  in  a  quiet  place,  and 
protect  themselves  by  obstructing  the  meatus.  If  such  causes  are 
not  discoverable,  or  such  treatment  fails,  the  symptom  itself  must  be 
treated,  and  our  power  of  influencing  it  is  unfortunately  very  smalL 

The  noise  is  sometimes  diminished  by  sedatives  that  lessen  nervous 
activity  and  over-activity.  Of  these  bromide  has  more  influence  than 
any  other  drug.  In  many  cases  its  effect  is  very  marked,  although  less 
than  on  the  giddiness  which  often  accompanies  the  noise.  It  should 
be  given  in  scruple  doses  two  or  three  times  a  day.  Hydrobromic  acid 
has  been  recommended,  but  seems  to  have  no  advantage  over  bromide, 
into  which  it  must  be  converted  as  soon  as  it  enters  the  alkaline  blood, 
while  its  acidity  interferes  with  its  administration  in  adequate  doses.* 
The  effect  of  bromide  is  sometimes  increased  by  the  addition,  to  each 
dose,  of  tincture  of  belladonna  (nix)  or  tincture  of  Indian  hemp 
(^"j — ^)«  Morphia,  by  hypodermic  injection,  lessens  the  tinnitus  for 
a  time,  but  is  only  suitable  as  an  occasional  palliative  when  violent 
paroxysms  occur.  No  other  sedative  has  an  appreciable  effect  on  the 
noises. 

Counter-irritation  is  unquestionably  useful.  A  blister  behind  the 
ear  often  causes  the  sound  to  be  less  loud  for  a  week  or  ten  days  after 
the  application,  and  repeated  blisters  sometimes  produce  a  permanent 
diminution  in  the  intensity  of  tinnitus,  although  they  rarely  cause  it 
to  cease.  The  effect  is  manifest  in  cases  of  long  duration  as  well  as 
in  those  of  recent  origin,  and  cannot  therefore  be  ascribed  merely  to 
an  influence  on  inflammatory  processes. 

Drugs  that  are  known  to  interfere  with  the  functions  of  the  internal 
e»ir  have  been  given  in  the  endeavour  to  alter  the  morbid  action,  and 
in  the  hope  that  the  disturbance  [Toduced  may  be  antagonistic  to  that 

*  Tbe  doM  of  the  solution  of  hydrobromic  acid  usually  prescribed  is  20 — 00 
■Bixiims,  and  this  is  equal  only  to  3 — 8  grains  of  bromide  of  potassium. 
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of  the  disease.  The  only  evidence  of  such  an  influence  is  the  produe* 
lion  of  deafness,  tiunittis,  and  vertigo.  These  are  symptoms ^mmou 
to  morbid  processes  of  varied  character  and  seat.  Politzer  noted  long 
ago  that  subjective  noise  was  often  temporarily  reduced,  together  with 
hearing  power,  by  quinine.  Charcot  has  given  quinine  in  sufficient 
doses  to  produce  cinchonism,  and  found  tbat  in  some  cases,  when  the 
toxic  effect  had  passed  away,  the  noisos  were  loss.  I  have  tried  this 
and  also  salicylate  of  soda  (15  p^rains  three  times  a  day)  in  the  same 
wav,  and  have  found  the  influence  of  the  latter  more  distinct  tban 
that  of  quinine.  Of  course  it  is  only  in  chronic  and  stationary  cases 
that  this  treatment  is  admissible,  since  these  drugs  cause  a<d;ual  hyper- 
aemia  of  th^  labyrinth,  and  are  capable  of  increasing  acute  disease.* 
Lucae  has  advocated  the  treatment  of  tinnitus  (especially  when  the 
sound  has  a  musical  character)  by  exposing  the  patient  daily  for  a 
8hoi*t  or  long  time,  according  to  circumstances,  to  a  souud  of  the 
opposite  chai*acter  to  that  which  ho  hears, — to  a  high  tone  if  the 
subjective  tone  is  low,  and  vice  vend.  He  employs  a  tuning-fork, 
acting  on  a  resonator  placed  in  the  meatus.f 


6L0SS0  PHARYNGEAL  NERVE. 

The  origin  of  the  glosso-pharyngeal  nerve  is  described  at  p.  45.  It 
leaves  the  surface  of  the  medulla  near  the  highest  fibres  of  the 
pneumogastric,  and  is  ultimately  distributed  to  the  back  part  of  the 
tongue,  the  soft  palate,  tonsils,  upper  part  of  the  pharynx  (mucous 
membrane  and  mui<cles),  to  the  Eustachian  tube,  and  to  the  tympanic 
cavity.  The  connections  of  the  nerve  are  important.  The  tympanic 
nerve  of  Jacobson  (arising  from  the  enlargement  on  the  glosso- 
pharyngeal termed  the  **  petrosal  ganglion")  forms,  with  the  sym- 
pathetic, the  tympanic  plexus  in  the  wall  of  the  middle  ear.  and  gives 
two  branches,  one  to  the  large  superficial  petrosal  nerve  (from 
Meckel's  ganglion  to  the  facial  nerve),  and  the  other  (the  small 
petrosal  nerve)  to  the  otic  ganglion.  Thus  the  glosso- pharyngeal 
nerve  is  connected,  certainly  with  the  otic,  and  perhaps  also  with  the 

*  It  lias  been  objcctid  that  this  treatment  is  homccopathic.  It  is  not  more 
honiGoopathic  than  the  treatment  of  psoriasis  hy  irritants,  or  the  adminitt ration  of 
alcohol  to  reduce  the  rapid  pulse  of  (ever,  or  the  application  of  an  alum  lotion  in 
conjuii'  tivitis,  or  the  treatment  ot  the  constipation  of  colic  by  opium.  Besides,  to 
make  the  production  of  like  symptoms  a  systematic  ground  of  rejection  of  treat- 
ment, is  only  li>ss  irrational  than  to  make  it  a  systematic  ground  for  the  adoption  of 
treatment.  To  adopt  the  former  hystem  would  be  to  verify  the  epithet  of  "allo- 
path," at  present  an  untrue  name,  invented  to  conceal,  by  a  factitious  contrast,  a 
greater  alMurdity. 

t  The  method  has  been  praised  also  by  Barr,  <Brit.  Mod.  Jonm..'  1887,  ii,  454. 
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spheno-palatine  ganglion,  of  the  fifth  nerve.  ConnectioDs  with  the 
facial  nerre  are  efifected  bj  a  branch  from  the  small  petrosal  nenre  to 
the  g>iugliform  enlargement  of  the  facial,  sometimes  also  by  a  filament 
to  the  trunk  of  the  nerve  from  the  digastric  branch  of  the  facial, 
possiblv  by  the  connection  of  the  nerve  of  Jacobson  with  the  large 
superficial  petrosal.  It  is  connected  with  the  pneuiuogastno  at  the 
piarous  ganglion,  and  in  the  pharyngeal  plexus. 

Our  knowledge  of  the  functions  of  the  glosso- pharyngeal  nerve,  and 
of  the  svmptoms  of  its  paralysis,  is  less  definite  than  with  regard  to 
any  other  cr.-iuial  nerve.  This  is  due  to  the  circumstances  that  the 
experimental  study  of  its  functions  in  animals  is  extremely  difficult, 
and  that  in  man  it  is  scarcely  ever  diseased  alone.  Hence  its  func- 
tions have  to  be  inferred  from  its  anatomical  distribution,  and  the 
connection  with  other  nerves  lessens  considerably  the  value  of  con- 
clusions thus  reached,  because  the  functions  suggested  by  the  termi- 
nation of  its  fibres  may  be  in  part  due  to  its  connections,  and  may  not 
represent  the  functions  of  its  root. 

The  muscular  fibres  of  the  upper  part  of  the  pharynx  are  supplied 
by  the  pharyngeal  plexus,  and  opinion  is  divided  as  to  whether  tbe 
motor  fibres  come  from  the  glosso  pharyngeal  or  from  the  pneumo- 
gastric.  The  glossopharyngeal  nucleus,  however,  contains  large 
nerve-cells,  motor  in  as{)ect,  a  fact  which  suggests  that  it  may  furnish 
the  fibres  for  these  muscles.  Most  anatomists  think  that  the  fibres  to 
the  stylo-pharvngeus  come  from  the  facial,  by  the  twig  from  the 
digastric  branch  of  the  latter.  Whether  the  glosso-pharvngeal 
innervates  any  palatine  muscle  is  not  known.  It  is  probable  that  it 
supplies  sensory  fibres  to  the  upper  part  of  the  pharynx,  and  perhaps 
also  to  the  tympanic  cavity.  It  is  not  probable  that  it  is  the  sensory 
nerve  for  the  front  of  the  soft  palate,  palatine  arches,  or  back  of  the 
tongue,  since  these  are  rendered  anaesthetic  by  disease  of  the  root  of 
the  filth  nerve.  But  it  is  generally  believed  that  nausea  is  produced 
through  the  agency  of  this  nerve.  It  is  commonly  regarded  as  the 
nerve  of  taste  for  the  back  of  the  tongue,  palate,  and  the  fauces. 
Some  even  believe  that  it  subserves  taste  in  the  front  of  the  tongue^ 
although  the  unquestionable  relation  of  this  to  the  chorda  tympani 
renders  it  necessary  to  assume  that  this  nerve  derives  its  taste-fibres 
from  the  glosso  pharyngeal  by  the  connection  between  the  large  and 
small  petrosal  nerves  (see  p  227).  The  problem  of  the  nerves  of 
taste  has  l»een  already  considered.  The  fibres  of  the  glosso-pharyn- 
geal  have  been  traced  to  the  circum vallate  papillffi,  the  nerve-struc- 
tures in  which,  believed  to  subserve  taste,  undergo  degenerative 
changes  after  division  of  the  nerve*  trunk.  But  there  is  no  instance 
on  record  of  loss  of  taste  at  the  back  of  the  tongue  from  disease  of  the 
roots  of  the  glosso-pharyngeal  nerve,  while  there  is  evidence  of  its 
persistence  in  spite  of  such  disease,  and  also  that  disease  of  the  root 
of  the  fifth  nerve  causes  loss  of  taste  on  the  back  as  well  as  the  front 
of  the  tongue,  and  on  the  palate  and   palatine  arch.     Hence  it  is 
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impossible  to  resist  the  conclusion  that  if  some  of  the  terminal  fibre» 
of  the  glosso-pharyngeal  nerve  subserve  taste,  such  fibres  come  ulti- 
mately from  the  fifth  nerve.  Their  path  must  then  be  from  the  otic 
g^glion,  through  the  tympanic  plexus,  to  the  petrous  ganglion  uf 
the  glosso-pharyngeal — a  circuitous  path,  but  scarcely  more  so  than 
that  which  the  taste-fibres  of  the  chorda  tympaui  undoubtedly  take. 
This  view  is  supported  by  the  fact  that  taste  on  the  back  of  the 
tongue  may  be  lost  in  disease  of  the  middle  ear — a  fact  explicable  on 
no  other  hypothesis. 

The  nerve  may  be  diseased  by  any  of  the  intra-cranial  processes  that 
damage  the  nerve- roots — meningitis,  tumours,  &c.,  and  its  motor  fibres 
participate  in  the  central  degenerations,  &c.,  that  produce  labio-glossal 
paralysis.  It  is  probable  that  the  pharyngeal  symptoms  of  chronic 
and  acute  bulbar  paralysis  (labio-glosso-pharyngeal  paralysis)  are  due 
largely  to  interference  with  the  functions  of  this  nerve.  Of  the  sym- 
ptoms of  its  isolated  paralysis,  nothing  certain  is  known,  but  it  ia 
probable  that  the  upper  part  of  the  pharynx  is  rendered  insensitive 
and  weak,  so  that  deglutition  is  difficult,  but  both  nerves  may  have 
to  be  damaged  for  the  production  of  these  symptoms. 


PNEUMOGASTRIO  AND  ACCESSORY  NERVES. 

Of  all  the  cranial  nerves,  the  pneumogastric  has  the  most  extensive 
distribution,  supplying  the  pharynx,  larynx,  lungs,  heart,  oesophagus, 
and  stomach,  and  even,  in  part,  the  intestines  and  the  spleen.  In 
some  of  the  so-called  functional  diseases  of  the  organs  which  it  sup- 
plies, its  action  is  conspicuously  deranged.  The  symptoms  of  its 
disease  are  thus  very  extensive,  and  it  will  be  well  first  to  describe 
them  generally,  and  afterwards  to  consider  in  detail  those  that  merit 
separate  description. 

Some  of  the  functions  subserved  by  the  trunk  of  the  pneumogastric 
depend  on  the  fibres  which  it  derives  from  the  spinal  accessory  ;  but  it 
is  convenient  to  consider  disease  of  these  fibres  in  connection  with  that 
of  the  root  of  the  pneumogastric,  and  to  describe  separately  the 
derangement  of  the  spinal  fibres  of  the  accessory  nerve  which  supply 
the  muscles  of  the  neck. 

The  pneumogastric,  it  will  be  remembered,  arises  from  the  side  of 
the  medulla,  between  the  glosso-pharyngeal  above,  and  the  spinal 
accessory  below  and  to  the  outer  side  of  the  hypoglossal.  Its  origin 
is  described  at  p.  45).  The  trunk  of  the  nerve,  after  receiving  fibres 
from  the  spinal  accessory,  and  giving  off  some  small  branches  (of  which 
the  most  important  is  one  to  the  external  ear),  passes  down  the  neck«. 
behind  and  in  the  same  sheath  with  the  carotid  artery,  enters  the 
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thorax,  on  the  right  side  over  the  subclayian  arterj,  and,  on  the  left, 
between  the  subclavian  and  Ihe  carotid ;  passes  through  the  thorax 
beside  the  oesphagus ;  and  ends  in  branches  to  the  stomach,  spleen, 
and  intestines.  The  most  important  branches  are  the  pharyngeal, 
which,  with  the  glosso-pharyngeal,  forms  the  plexus  of  the  same 
name ;  the  superior  htryngeal ;  the  recurrent  laryngeal,  which  passes 
back,  the  left  around  the  arch  of  the  aorta,  Ihe  right  around  the  sub- 
clavian arterj ;  branches  to  the  oesophagus ;  pulmonary  branches 
which,  by  means  of  the  pulmonary  plexus,  supply  the  lung;  and 
branches  which  form  the  cardiac  plexus  for  the  heart. 

The  vagus  nerve,  besides  containing  motor  fibres  for  the  pharynx 
and  larynx,  is  the  chief  afferent  nerve  for  the  respiratory  centre.  It 
contains  accelerating  and  inhibitory  fibres  for  this  centre,  but  the 
former  preponderate,  so  that  experimental  division  of  the  nerve  in  an 
animal  renders  the  respirations  less  frequent  but  deeper,  while  stimu- 
lation of  the  divided  (central)  end  quickens  the  respiration,  and  the  ac- 
celeration may  even  proceed  to  tetanic  arrest.  The  inhibitory  fibres  are 
oontained  chiefly  in  the  superiorlaryngealnerve,  and  their  stimulation 
arrests  the  respiration,  the  muscles  being  relaxed.  It  is  the  inhibitoxj 
nerve  of  the  heart ;  slight  stimulation  increases  the  diastolic  periods, 
and  stronger  stimulation  arrests  the  action  of  the  heart.  On  division 
of  the  nerve  the  cardiac  contractions  are  quickened.  It  has  been  said 
to  contain  trophic  fibres  for  the  heart  and  lungs,  but  this  is  not  certain. 
The  pneumogastric  is  an  afferent  nerve  for  the  vaso-motor  centre,  the 
action  of  which  is  lowered  by  its  stimulation,  so  that  the  arteries 
throughout  the  body  are  relaxed.  It  is  the  motor  and  sensory  nerve 
for  the  oesophagus,  the  sensory  nerve  for  the  stomach,  and  partly  also 
the  motor  nerve  for  the  stomach  and  intestines. 


DERANaBMBNT  OF  THE   PnEXTMOOASTBIC   OXKEBALLT. 

Causes. — The  deep  position  of  the  pneumogastric  and  it«  branches 
preserves  it  from  some  forms  of  damage,  although  its  extensive  course 
renders  it  liable  to  suffer  from  many  causes.  The  nucleus  in  the 
medulla  may  be  affected  by  local  softening,  hsemorrhage,  or  slow 
degeneration  ;  but  in  all  these  cases  other  adjacent  nuclei  suffer  also. 
The  nerve,  at  its  origin  from  the  medulla,  may  be  compressed  by 
thickening  of  the  meninges,  growths  from  the  meninges  or  bones,  or 
aneurism  of  the  vertebral  artery.  Such  local  disease  is  often  due  to 
syphilis,  and  the  process  commonly  involves  other  adjacent  nerves  at 
the  same  time.  Tho  trunk  of  the  nerve  is  sometimes,  but  rarely,  im- 
plicated in  punctured  or  gunshot  wounds ;  incised  and  lacerated  wounds 
in  its  position  are  usually  immediately  falal  from  injury  to  the  large 
blood-vessels  to  which  it  is  contiguous.  In  surgical  operations  the 
trunk  and  branches  of  the  nerve  are  occasionally  damaged ;  the  trunk 
has  been  tied  in  ligature  of  the  carotid,  and  divided  in  the  removal  of 
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deep-seated  tumonrs.  Id  such  operations  in  the  lower  part  of  the  neck 
it  IB  often  also  difficult  to  avoid  injury  to  the  recurrent  laryngeal.  In 
excision  of  an  enlarged  thyroid,  both  recurrent  laryngeals  have  been 
ropeatedly  divided,  from  the  tiine  of  Q-alen  down  to  the  present  day. 
Sarcomatous  and  other  tumours,  and  enlarged  glands,  may  compress 
or  involve  the  nerve  In  almost  auy  part  of  its  course ;  and  interference 
with  its  function  especially  occurs  from  such  disease  in  regions  limited 
by  rigid  structures,  as  in  the  upper  part  of  the  ni  ck  near  the  skull, 
and  in  the  upper  part  of  the  tborax.  Aneurisms  may  compress 
the  nerve  or  its  branches ;  tlio  recurrent  laryngeals  suffer  from  this 
disease  with  especial  frequency.  Other  causes  of  interference  with  the 
recurrent  laryngeals  are  described  in  the  section  on  paralysis  of  the 
larynx.  The  vagus  is,  in  rare  cases,  the  seat  of  neuromata.  Neuritis 
of  the  trunk  of  the  nerve,  due  to  cold,  is  supposed  to  be  an  occasional 
cause  of  symptoms  ;  such  cases  are  extremely  rare,  but  in  some  acute 
forms  of  mtiltiple  neuritis  this  nerve  has  certainly  been  involved, 
since  symptoms  of  its  derangement  are  occasionally  produced  by  toxic 
influences,  which  may  act  on  its  nucleus,  but  more  probably  produce 
neuritis.  The  vagus  may  thus  suffer  in  diphtheritic  paralysis,  in 
polyneuritis  due  to  cold,  scpticsemia,  and  less  commonly  to  alcohoL 

Symptoms  due  to  paralysis  of  the  vagus  are  more  frequently  met 
with  than  those  which  result  from  its  irritation.  Occasionally  both 
ax6  combined.  Laryngeal  spasm  and  vomiting  are  the  irritative  sym- 
ptoms most  commonly  met  with,  but  occasionally  cardiac  inhibition 
occurs.  Czermak,  was  able  at  will  to  arrest  his  heart  for  a  few 
beats  by  pressing  a  small  tumour  of  the  neck  against  his  pneu- 
mogastric  Concato  had  a  patient  in  whom  a  similar  inhibition  could 
be  caused  by  pressure  on  the  right  nerve.  The  increascni  frequency  of 
pulse  which  corresponds  to  paralysis  of  the  vagus  has  been  several 
times  not^,  and  has  occasionally  been  associated  with  diminished 
frequency  of  respiration,  although  the  laryngeal  paralysis,  also  result- 
ing, has  usually  obscured  the  effect  on  the  respiratory  movements. 
Soux  tied  the  trunk  of  the  vagus  with  the  left  caiotid  ;  instantly 
respiration  was  arrest'ed ;  the  pulse  was  also  retarded ;  although  the 
ligature  was  immediately  relattd,  the  patient  died  in  half  an  hour. 
Robert  also  tied  the  nerve  with  the  carotid ;  the  patient,  who  was 
conscious,  immediately  called  out,  "I  am  suffocated  I"  and  his  voice 
became  hoarse;  he  recovered,  but  the  hoarseness  continued  for  six 
mouths.  An  instructive  example  of  interference  with  the  function^  of 
the  vagus  has  l»een  recorded  by  Guttmann.  A  lad,  after  diphtheria, 
presented  paralysis  of  the  palate  and  of  one  stemo-mastoid.  His  re- 
spiratious  quickly  l»eciune  reduced  to  twelve  per  minute,  and  were  very 
labouri'd,  while  his  pulse  rose  to  120,  and  he  died  in  a  few  hours.  In 
many  other  cases  a  similar  change  in  the  pulse  and  respiration  has 
bt»en  noted,  and  even  a  pulse-rate  of  160— 2(X).  In  the  face  of  tht^se 
observations,  and  of  ex(>erimeiits  on  animals,  it  is  not  easy  to  under- 
stand a  fact  observed  by  Billroth,  who  excised  half  an  mch  of  one 
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pneomogastric,  which  was  implicated  in  a  tumour,  without  any  result- 
ing symptoms,  unless  the  uerve  was  freviouslj  degenerated. 

The  important  central  relations  of  the  vagus,  above  alluded  to, 
cause  derangement  of  its  function  to  form  part  of  many  so-called 
fnnctional  disorders  of  the  central  nervous  system.  Its  nucleus  forms 
part  of,  or  is  connected  with,  the  respiratory  centre,  which  is  con- 
spicuously disturbed  in  hydrophobia  and  some  other  diseases.  The 
phenomena  of  '*  Cheyne-Stokes  breathing,"  or  "  respiration  of  ascend- 
ing and  descending  rhythm,"  are  probably  the  result  of  lowered 
action  of  the  respiratory  or  pneumogastric  centre  (see  p.  128).  The 
eentrarconnections  of  the  vagus,  in  the  cerebral  hemispheres,  extend  to, 
or  are  connected  with,  those  parts  which  are  concerned  in  emotion,  and 
it  is  apparently  through  the  agency  of  this  nerve  that  the  heart's  action 
is  affected  in  excitement  and  fear.  In  many  epileptic  fits,  the  central 
representation  of  the  nerve  is  the  part  through  which  consciousness 
is  first  affected,  and  hence  the  so-called  "  epigastric  aura." 

A  similar  disturbance  seems  to  be  the  cause  of  the  globus  hys- 
tericus and  of  the  laryngeal  spasm  which  are  conspicuous  in  some 
epileptic  and  hy steroid  seizures.  The  nerve  is  closely  connected  with 
the  centre  or  nerves  for  equilibration,  so  that  severe  vertigo,  on  what- 
ever dependent,  is  often  followed  by  vomiting.  The  nucleus  is 
contiguous  to  the  internal  auditory  nucleus,  and  part  of  the  auditory 
nerve,  that  which  comes  from  the  semicircular  canals,  is  known  to  be 
concerned  in  the  process  of  regulating  the  maintenance  of  equilibrium. 
In  the  vertigo  that  results  from  disease  of  this  nerve  or  of  the  canals 
(labyrinthine  or  auditory  vertigo)  vomiting  is  very  common,  and  the 
nausea  and  retching  of  sea- sickness  are  probably  due  to  the  deranged 
action  of  the  semicircular  canals  in  consequence  of  the  motion  of  the 
endolymph,  which  acts  on  the  nerves  and  deranges  the  pneumogastric 
centre.  It  is  possible  that  the  connection  of  the  vagus  with  the 
equilibrial  nerves  is  by  means  of  the  cerebellum,  disease  of  which  so 
constantly  causes  vomiting,  although  this  connection  has  not  yet 
been  definitely  traced.  Conversely,  gastric  disturbance  of  the  vagus 
may  be  accompanied  by  vertigo,  especially  when  combined  with  pre 
existing  imperfect  action  of  the  fibres  from  the  semicircular  canals. 


Phartkoeal  Bbahches. 

Branches  of  the  pneumogastric  form,  with  the  glosso-pharyngeal, 
the  "  pharyngeal  plexus."  From  this  plexus  the  muscles  and  mucous 
membrane  of  the  pharynx  are  supplied.  The  special  distribution  of 
the  branches  of  each  constituent  nerve  is  not  known. 

The  most  common  cause  of  paralysis  of  the  pharynx  is  disease  of 
the  origin  of  the  nerve  in  the  medulla ;  such  disease  commonly  also 
involves  adjacent  nuclei.  Paralysis  may,  however,  result  from  menin- 
geal disease  outside  the  medulla,  and  from  disease  of  the  bones  of 
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the  base  of  the  skull,  but  it  is  scarcelv  ever  due  to  disease  outside  the 
skull.     It  occasionally  forms  part  of  dipbtheritic  paralysis. 

Pabaltbis  of  the  pharynx  is  manifested  by  difficulty  of  swallow- 
ing ;  food,  entering  the  pbarynx  from  tlie  mouth,  lodges  there  instead 
of  descending  to  the  oesophagus.  Small  particles  or  liquid  may  enter 
the  larynx,  and  cause  spasm  and  even  actual  cboking.  Pulpy  fooH 
can  be  swallowed  better  than  solids  or  liquids.  If  the  paralysis  ia 
limited  to  the  superior  constrictor,  liquids  may,  it  is  said,  be  forced 
into  the  nose  by  the  contraction  of  the  middle  constiictor,  but  it  is 
doubtful  whether  this  occurs  unless  the  soft  palate  is  also  paralysed. 
The  affection  of  the  nerves  on  one  side  cause's  only  slight  difficulty  in 
deglutition,  no  doubt  on  account  of  the  circular  arrangement  of  the 
muscular  fibres. 

Paralysis  of  the  pbarynx  can  be  confounded  with  other  conditions 
only  in  consequence  of  imperfect  observation.  I  have  known  the 
difficulty  in  swallowing  to  be  attributed  to  malignant  disease,  but 
such  a  mistake  ought  not  to  occur.  If  any  doubt  exists  as  to  whether 
dysphagia  is  due  to  paralysis  or  organic  obstruction,  the  passage  of  a 
sound  will  at  once  exclude  the  latter.  From  pharyngeal  spasm,  para- 
lysis is  distinguished  by  its  continuous  character. 

Spasm  of  the  pharynx  is  always  part  of  "  f unctjonal "  disturbance, 
and  does  not  result  from  organic  disease,  in  the  usual  sense  of  the 
word.  It  is  often  due  to  hysteria,  and  probably  occurs  in  the  more 
severe  form  of  hysterical  *'  globus."  It  is  usually  associated  with 
other  hysterical  symptoms,  but  sometimes  occurs  alone.  As  an  in- 
stance may  be  mentioned  the  case  of  a  gifted  but  highly  nervous 
man,  who  for  many  years  could  only  swallow  food  When  alone ;  in 
the  presence  of  others,  spasm  of  the  pharynx  always  prevented  deglu- 
tition.    Similar  spasm  occurs  during  the  paroxysms  of  hydrophobia. 

Labynoeal  Branches. 

Pabaltsis  of  the  Larynx. — Paralysis  of  the  larynx  is  a  large  sub- 
ject, of  which  only  the  more  important  outlines  can  be  given  here. 
The  organ  is  innervated  by  two  branches  of  the  vagus.  (1)  The 
su|)erior  laryngeal,  which  arises  high  up  in  the  neck.  It  is  the 
sensory  nerve  of  the  larynic  above  the  vocal  cords,  and  supplies  the 
erico-thyroid  muscle  and  the  deflectors  of  the  epiglottis.  (2)  The 
inferior  or  recurrent  laryngeal,  which  arises  in  the  upper  part  of  the 
thorax,  and  passes  up  to  the  larynx,  between  the  trachea  and 
oesophagus.  It  gives  sensibility  to  the  larynx  below  the  vocal  cords 
and  to  the  whole  trachea ;  and  it  su[>plies  all  the  muscles  of  the 
larynx  except  the  crico-thyroid  and  epiglottidean  muscles.  All  the 
motor  fibres  for  the  larvnx  come  from  the  spinal  accessory  ;  onlj  the 
sensorv  fibres  pass  to  the  medulla  by  the  roots  of  the  pnoumogastrio 
itself. ' 

In  order  to  understand  the  symptoms  of  laryngeal  paralysis  it  is 
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necessary  to  have  a«clear  conception  of  the  anatomj  of  the  larjni,. 
and  of  the  action  of  its  muscles.  It  may  be  well,  therefore,  first  to 
enumerate,  in  brief  outline,  the  facts  which  are  of  the  most  salient 
impoi-tance. 

The  glottis  is  opened  or  closed  bj  the  moTement  of  the  posterior 
extremities  of  the  cords  only  (the  anterior  remaining  always  fixed), 
and  this  movement  is  effected  chiefly  by  the  motion  of  the  arytssuoid 
cartilages.  These  cartilages  are  attached  to  the  cricoid  cartilage  by 
an  articulation  that  permits  free  movement.  Each  has  the  form  of 
an  irregular  pyramid,  prolonged  at  the  base  into  two  processes,  an 
anterior  or  vocal  process,  from  which  the  vocal  cord  extends  to  the 
thyroid  cartilage,  and  an  external  or  muscular  process,  to  which  the 
muscles  are  chiefly  attached.  When  the  latter,  which  is  at  right 
angles  to  the  vocal  process,  is  moved  back,  the  vocal  process  moves  out- 
wards, away  from  its  fellow ;  the  cord  is  abducted,  and  the  glottia 
opened.  When  the  muscular  process  is  moved  forwards,  the  vocal 
process  is  moved  inwards  towards  its  fellow ;  the  cord  is  adducted 
and  the  glottis  closed.  But  these  movements  of  the  cords  are  further 
aided  by  the  movement  of  the  arytenoid  cartilages  away  from  or 
towards  each  other. 

'the  most  important  muscles  of  the  larynx  and  the  effects  of  their 
palsy  may  be  briefly  described. 

CricO'ihyroid. — The  fibres,  outside  the  thyroid  cartilage,  pass  down- 
wards and  forwards  to  the  cricoid,  which  they  draw  back  and  slightly 
tilt,  lowering  the  posterior  part  of  the  cartilage  with  the  attached 
arytenoids,  and  thus  they  elongate  and  make  tense  the  vocal  cords. 
Isolated  paralysis  is  singularly  rare,  and  there  is  much  uncertainty 
about  its  exact  symptoms.  It  is  said  to  impair  the  production  of 
high  notes,  but  if  so,  it  is  probably  because,  without  the  influence  of 
the  crico- thyroid,  the  internal  thyro-arytenoideus  cannot  act  with  effect. 
It  is  probable  that  paralysis  influences  the  height  of  the  cords  during 
the  production  of  high  notes,  but  this  effect  can  only  be  recognised 
when  the  paralysis  is  one-sided;  the  arytenoid  cartilage  and  vocal 
cord  are  higher  on  the  paralysed  side  than  on  the  other,  on  account  of 
the  obliquity  of  the  cricoid  cartilage,  and  tbo  posterior  part  of  the 
glottis  is  displaced  towards  the  paralysed  side  (Biegel). 

Thyro-arytsenoid. — The  fibres  pass  backwards,  from  the  posterior 
surface  of  the  front  of  the  thyroid  cartilage,  close  to  and  patuUel  with 
the  vocal  cord.  The  inner  fibres  are  connected  with  the  cord,  and 
seem  to  influence  the  distribution  of  tension.  The  outer  fibres  pass 
to  the  muscular  process  of  tbe  arytenoid,  and,  if  this  cartilage  is  free 
to  rotate,  they  draw  the  outer  process  forwards,  and  the  vocal  procesa 
inwards,  thtis  adducting  the  cord.  The  inner  fibres,  and  also  tbe 
outer,  if  rotation  is  prevented,  shorten  the  cord.  Paralysis  of  the 
inner  fibres  renders  the  cord  atonic  with  a  concave  edge.  Paralysis  of 
the  outer  fibres  doubtless  lessens  the  power  of  adduction,  although  in 
a  degree  that  is  difficult  to  recognise. 
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Lateral  cnco-aryiienoid. — The  fibres  pass  from  the  side  of  tbe  cricoid 
backwards  and  upwards  to  tbe  out'r  process  of  tbe  arytsenoid  cartilage, 
and,  drawing  tbis  forwards,  move  tbo  vocal  process  inwards  and  adduct 
tbe  cord.  It  is  tbe  chief  adductor.  Isolated  paralysis  is  very  rare, 
but  would  certainly  Lessen  considerably  the  power  of  adduction  ;  it  is 
probable  that  tbe  cord  could  btill  be  brought  to  the  middle  line  by  the 
thy ro-arytcenoid, unless  there  was  secondary  contracture  of  tbeabductor. 

Arytamoid, — This,  passing  between  the  arytenoid  cartilages  behind, 
draws  them  together  and  thus  adducts.  In  isolated  palsy  tbe  vocal 
cords  are  brought  together,  except  behind,  between  the  arytadnoid  carti- 
lages, where  a  small  triangular  space  remains. 

Posterior  crico-aryisenoid. — The  fibres  of  the  **  posticus  "  muscle  pass 
from  tbe  posterior  surface  of  tbe  cricoid  cartilage  outwards,  upwards, 
and  ultimately  forwards,  over  the  edge  of  the  cricoid  cartilage  to  the 
muscular  process  of  the  arytfeuoid  cartilage.  They  draw  this  back  and 
the  vocal  process  outwards,  and  thus  abduct  the  cords  and  open  the 
glottis.  It  is  tbe  only  special  abductor,  and  is  thus  a  muscle  of  great 
importance.  When  it  is  paralysed  alone,  abduction  is  impossible,  and 
tbe  vocal  cord  is  in  tbe  middle  line,  adducted  in  consequence  of  the 
unopposed  action  of  tbe  adductors. 

Thus  the  vocal  cord  is  abducted  chiefly  by  one  muscle,  but*  the 
widening  is  increased  by  the  separation  of  the  arytenoid  cartilages 
themselves,  effected  probably  by  the  simultaneous  action  of  the  poste- 
rior fibres  of  the  lateral  and  outer  fibres  of  the  posterior  crico-arytse- 
noids.  These  fibres  draw  the  arytenoid  cartilage  downwards  and  out- 
wards on  its  convex  articular  surface.  The  cord  is  adducted,  and  the 
glottis  closed,  by  several  muscles — by  the  lateral  crico-aryteenoid  and 
the  outer  part  of  tbe  thvro-arytsenoid,  which  rotate  the  cartilage,  and 
by  the  arytsenoids,  which  bring  the  cartilages  together.  The  vocal 
cords  are  lengthened  and  made  tense  by  tbe  crico-tbyroid,  shortened  by 
the  thyro-arytsenoids,  and  made  either  lax  or  tense  in  parts,  according 
as  the  inner  fibres  of  this  muscle  are  inert  or  active. 

The  muscles  must,  however,  act  in  very  complex  combinations.  The 
different  fibres  of  each  muscle  have  not  all  the  same  direction,  and 
cannot  have  the  same  action.  The  difference  may  even  be  such  that 
some  fibres  of  one  muscle  may  have  an  effect  opposed  to  that  of  the 
rest,  if  they  act  alone  or  with  fibres  of  another  muscle.  This  is  illus- 
trated by  the  fact,  already  mentioned,  that  the  posterior  fibres  of  the 
lateral  crico-arytsenoideus,  acting  with  tbe  outer  fibres  of  the  postis 
rior  crico-arytsenoideus,  may  aid  in  abduction  by  drawing  the  arjtsBnoid 
cartilage  downwards.  On  the  other  band,  if  the  other  glottis-closers 
are  acting  powerfully,  tbe  highest  (horizontal)  fibres  of  the  posterior 
crico-arytcenoideus,  the  chief  glottis-opener,  may  even  aid  closure  by 
helping  to  approximate  the  arytaenoid  cartilages.  If  tbe  action  may 
be  thus  complex  in  simple  opening  and  closing  tbe  glottis,  how  much 
more  coni))lex  must  it  be  in  the  delicate  and  varied  actions  by  which 
is  produced  tbe  infinite  variety  of  vocal  sounds! 
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Causes. — Paralyses  of  the  larynx  fall  into  several  widely  different 
categories,  whether  thej  are  considered  in  refereuee  to  their  symptoms 
or  to  their  causes.     The  chief  causes  are — 

(1)  Organic  disease  of  the  centres,  or  of  the  nerves  outside  the 
larynx.  According  to  the  seat  and  character  of  the  disease  the  palsy 
may  involve  one  or  another  group  of  muscles,  and  may  be  unilateral 
or  bilateral. 

(a)  A  rare  cause  is  disease  of  the  cortical  centre  for  the  larynx  in 
the  lowest  part  of  the  ascending  frontal  convolution  (Semon  and 
Horsley).  Such  disease,  to  be  effective,  must  be  bilateral,  because  the 
loss  of  function  of  one  centre  is  compensated  by  the  other;  ''pseudo- 
bulbar paralysis  "  results  from  disease  on  both  sides,  with  the  sym- 
ptoms described  in  the  account  of  bulbar  paralysis.  Bilateral  disease 
of  the  conducting  tracts  in  the  hemispheres  is  equally  effective. 

(6)  The  most  frequent  central  cause  is  chrouic  nuclear  degeneration, 
involving  the  cells  of  the  highest  part  of  the  spinal  accessory.  In  rare 
cases  the  lesion  is  acute  nucle^ir  softening.  In  either  case  the  sym- 
ptoms aie  usually  associated  with  paralysis  of  the  tongue  and  lips,  as 
labio-glosso-laryngeal  paralysis,"  chronic  or  acute ;  it  will  be  remem- 
bered that  the  hi<^'hest  part  of  the  spinal  accessory  and  the  hypo- 
glossal nuclei  are  contiguous,  the  former  behind,  the  latter  in  front  of 
the  central  canal  of  the  cord.  Palsy  from  chronic  degeneration  is 
often  associated  with  wasting  in  other  muscles.  Degenerative  para- 
Ivsis  of  the  larvnx  occurs  sometimes  in  disseminated  sclerosis,  in 
general  parilysis  of  the  insane,  and  especially  in  locomotor  ataxy. 
After  diphtheria,  also,  the  larynx  may  be  paralysed,  in  consequence 
of  central  changes  or  neuritis.  The  palsy  in  most  cases  is  bilateral, 
and  usually  abductor;  it  is  unilateral  only  in  rare  instances.  Some 
other  toxic  blood-states  have  a  similar  effect,  and  it  is  probably  by  this 
mechanism  that  such  paralysis  occurs  in  *' acute  ascending  paralysis." 

(c)  Damage  to  the  roots  of  the  nerves  is  also  an  occasional  cause, 
commonly  of  syphilitic  origin,  sometimes  the  result  of  an  aneurism  or 
other  simple  tumour.  Paralysis  from  this  cause  is  usually  one-sided, 
and  often  affects  half  the  tongue  and  palate  as  well  as  the  vocal  cord. 

(d)  The  long  course  of  the  nerve-trunks  ex|»oses  them  to  damage 
from  many  morhid  processes  and  injuries,  which  have  been  enumerated 
vti  the  section  on  general  causation,  and  to  these  must  be  added  the 
causes  of  multiple  neuritis,  in  which  the  laryngeal  nerves  are  occasion- 
ally involved,  early  or  late.  From  local  causes  the  superior  laryngeal 
nerve  is  in  general  (on  account  of  its  course)  less  liable  to  suffer  than 
ihe  recurrent.  Hrnce  disease  of  the  latter  is  the  most  frequent  cause 
of  such  laryngeal  palsy.  Aneurism  of  the  vessels,  round  which  the 
nerves  turn,  frequently  compresses  them ;  and  the  left  suffers  from 
this  cause  more  frequently  than  the  right,  on  account  of  its  course 
round  the  aorta.  Other  causes  of  pressure  are  growths  and  enlarged 
glands  in  the  thorax,  cancer  of  the  oesophsgus,  and  enlargement  of 
the  thyroid.     Paralysis  has  been  met  with  in  some  cases  of  chrouio 
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lang  disease,  and  bas  probably  been  produced  tbrougb  tbe  agency  of 
enlargement  of  tbe  glands ;  tbe  paralysis  bas  been  unilateral  or 
bilateral.  In  all  these  cases,  except  disease  of  the  superior  laryngeal* 
many  muscles  are  of  necessity  paralysed,  although  tbe  resulting  sym- 
ptoms are  not  always  tbe  same. 

(2)  Tbe  laryngeal  muscles  are  often  weakened  by  processes  tbat, 
involving  no  organic  change  in  nerve  or  centre,  and  passing  away  com- 
pletely in  many  instances,  are  termed  "functional."  The  morbid 
process  may  l>e  central  or  local  in  its  conspicuous  relations,  although 
we  cannot  affirm  that  tbese  always  indicate  correctly  the  seat 
of  the  morbid  process.  Tbe  chief  central  causes  are  hysteria,  and 
tbe  nervous  weakness  that  attends  anaemia  and  follows  prostrating 
maladies.  Tbe  local  causes  are  congestion  and  inflammation  of 
tbe  mucous  membrane,  and  over-use  of  the  larynx,  especially  in  public 
speaking.  We  cannot  altogether  separate  the  two  classes,  since 
local  and  central  disturbance  may  coincide  in  cases  that  appear  to  be 
of  local  origin  ;  hysterical  aphonia,  for  instance,  is  frequently  excited 
by  a  transient  laryngeal  catarrh.  Moreover  some  cases,  now  I'egarded 
as  functional,  are  probably  due  to  slight  forms  of  polyneuritis,  some 
toxic  causes  wbiob  have  more  tendency  to  affect  this  than  other  nerves. 
Paralysis  of  tbe  larynx  bas  also  been  thought  to  be  occasionally  i«flex 
in  origin.  Thus  abduction-palsy,  necessitating  tracheotomy,  has 
developed  without  traceable  cause  during  pregnancy,  and  has  passed 
away  after  delivery.* 

(8)  Paralysis  of  a  single  muscle  on  one  side  results  only  from 
local  disease  affecting  the  minute  branches  within  the  larynx. 
Laryngeal  growths,  cellulitis,  and  ulceration  of  the  cartilages  are 
occasional  causes ;  but  palsy  of  this  nature  is  not  common.  Oold  bas 
been  supposed  to  excite  a  rheumatic  neuritis  of  these  branches,  but 
when  this  cause  is  effective  other  nerves  usually  suffer,  and  the  case 
comes  into  the  category  of  peripheral  polyneuritis. 

(4)  Lastly,  cases  of  laryngeal  palsy  are  sometimes  met  with  for 
which  no  adequate  or  probable  cause  can  be  discovered.  Such  cases 
will  doubtless  lessen  in  number  as  our  knowledge  increases* 

Symptoms.— Tbe  larynx  is  tbe  organ  of  voice,  and  tbe  gate  of  the 
air- passages.  By  the  aid  of  the  laryngoscope  its  action  in  these  two 
functions  can  be  directly  observed.  Tbe  evidence  of  paralysis  is 
correspondingly  threefold.  (1)  Voice  may  be  changed  or  lost ;  (2) 
tbe  entrance  of  air  in  respiration  may  be  impeded,  or  the  closure  of 
tbe  glottis  in  cough  may  be  impaired ;  (3)  the  defective  movement 
can  be,  in  part  at  least,  directly  observed.  The  phonic  and  respira- 
tory functions  are  subserved  by  tbe  same  muscles  and  the  same 
nerves,  but  by  centres  that  no  doubt  differ  in  anatomical  connection 
if  not  in  position. 

Tbe  vocal  cords  assume,  after  death,  a  position  of  slight  abduction 
•  Aysagucr, '  L'Union  m^./  March  Slit,  1886. 
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from  the  middle  line, — ft  little  nearer  together  than  they  are  daring 
urdioaT7  breathing.  This  position  must,  therefore,  be  regarded  as 
that  of  muscular  velaiation, — of  the  rest  that,  during  life,  they  may 
approiimate,  but  nerer  actually  nttain.  During  phonattoa  the  cordi 
are  brought  together  and  m.ide  tease;  tbe  degree  of  approzimatitm 
and  teoaioa  rarics  acoirdiitg  to  tbe  note  produced.  In  breathing  the 
cordi  are  separated  during  inspiration,  the  extent  of  abduction  being 
proportioned  to  tbe  force  of  the  inspiratioa ;  during  eipiration  they 
are  brought  a  little  nearer  together  tbau  the  cadaveric  position. 

If  there  ia  complete  paratjsis  of  all  the  musulea,  or  (what  is  the 
common  condition)  of  all  except  the  urico- thyroids,  the  vocal  cords 
assume  tbe  cadaveric  position,  from  which  they  cannot  be  moved 
(I^.  109).  Tbty  are  not  approximated  on  an  attempt  to  pbonate, 
nor  do  they  recede  on  deep  ins|>imtioa.  Hence  vocal  sounds  cannot 
Le  produced.  In  deep  inspiiation  the  currf  nt  of  air  may  bring  the 
«ords  a  little  nearer  together  than  normal,  and  may  cause  slight 
stridor.  Instead  of  the  natural  explosive  cough  there  is  only  a  sudden 
rush  of  air  through  the  glottis.  If  only  one  cord  is  paralysed,  this 
«ord  alone  is  motionless  in  the  "cadaveric  position"  (Fig.  110),  tbe 
other  moves  normally.  Some  pbonation  mny  still  be  possible,  because 
the  nnaffected  eord  may  be  over-aJducted  beyond  the  middle  line,  but 
the  voice  is  low-pitched,  and  often  hoarse.  Tbe  abduction  of  the 
healthy  cord  during  inspiration  prevents  stridor.  But,  unless  the 
palsy  is  slight,  the  glottis  cannot  be  closed  with  sufficient  firmness  to 
effect  an  explosive  cough.  Complete  paralysis  is  met  with  in  central 
disease,  in  disease  of  the  trunk  of  the  vagus,  or  in  disease  of  the  re- 
current laryngeal.  Tbe  escape  of  the  crico-thyroid  in  the  latter  case 
does  not  materially  modify  the  condition  of  tbe  laryni. 

Fio.  109.  Fis.  lia  Fie.  IIL 


Fie.  109.— Total  palsj  of  both  cords.    CsdsTerio  poiition. 
Fib.  110.— Similar  i«laT  of  Utt  vocal  cord. 
Via.  111.— BilKt«nl  abdnctoT  paraljiii. 

In  other  cases  of  paralysis,  instead  of  complete  loss  of  movement 
with  the  cords  in  tbe  cadaveric  position,  they  are  nearer  t<^ther  and 
cannot  be  abducted,  even  as  far  as  tbe  cadaveric  position  (Fig.  111). 
They  can  be  brought  closer  together  in  pbonation  and  cough,  and 
when  the  effort  ceases  they  reiede  a  little,  but  tbe  normal  wide  reces- 
aion  daring  inspiration  does  not  take  place.  This  indicates  paralysis 
of  thsabdnctoTS,  the  posterior  crico-arytaenoids.  The  slight  recession 
that  may  occur  is  due  to  tbe  elasticity  of  tbe  attachments  of  the  cords 
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The  position  of  tbe  cords,  and  the  amount  of  recession,  depend  on  the 
duration  of  the  paralysis.  The  adductors,  unopposed,  undergo  secon- 
dary contracture,  and  with  this  the  glottis  becomes  permanentlj 
narrower,  until  there  may  be  only,  at  widest,  a  narrow  chink  between 
the  cords.  The  tensors  are  still  active  as  well  as  the  adductors,  and 
hence  voice  is  little  afTected.  The  cords  are  indeed  always  in  the 
position  for  phonation.  The  chief  symptom  is  the  effect  on  respira- 
tion.* The  normal  recession  of  the  cords  during  inspiration  does  not 
take  place,  and  they  are  even  brought  still  nearer  together  by  the 
pressure  of  the  inrushing  air.  Hence  inspiration  is  accompanied  by 
a  whistling  stridor,  often  very  loud ;  the  hindrance  to  the  entrance  of 
air  brings  into  action  the  extraordinary  muscles  of  respiration,  and 
inspiration  occupies  a  longer  time  than  normal.  On  account  of  the 
shape  of  the  glottis  expiration  is  unimpeded ;  the  current  of  air  even 
tends  to  separate  the  cords.  The  absence  of  any  affection  of  the  voice 
often  causes  an  error  in  diagnosis,  and  the  obstruction  is  referred  to  the 
trachea.  But  the  symptoms  differ  from  this  in  the  absence  of 
expiratory  stridor,  and  the  movement  of  the  larynx  up  and  down 
during  breathing  is  greater  than  is  ever  seen  in  tracheal  stenosis. 
The  symptoms  are  indeed  so  characteristic  that  the  diagnosis  can  be 
made  with  certainty,  even  without  the  aid  of  the  laryngoscope,  and 
they  are  so  striking  that,  once  witnessed,  they  can  scarcely  be  mis- 
taken, and  can  never  be  forgotten.  The  urgent  dvspncea  and  loud 
stridor,  as  each  breath  is  drawn,  accompanied  as  they  may  be  with 
lividity  of  the  face,  and  coldness  of  the  extremities,  are  alarming. 
The  danger  is  not  apparent  only  ;  the  slightest  catarrhal  swelling  of 
the  cords  suffices  to  occlude  the  narrowed  glottis,  and  prompt  laryn* 
gotomy  alone  may  save  the  patient  from  death  by  suffocation.  This 
account  is  true,  however,  only  of  bilateral  palsy.  If  the  paralysis  is 
unilateral,  the  affected  cord  is  near  the  middle  line  and  motionless; 
the  other  recedes  during  respiration,  sometimes  to  a  greater  degree 
than  normal:  symptoms  are  slight,  and  may  even  be  absent.  The 
recession  of  the  unaffected  cord  prevents  both  stridor  and  dyspnoea. 

This  paralysis  of  abduction  may  be  due  to  central  disease  or  to 
local  causes.  It  has  been  known  to  follow  a  simple  laryngeal  catarrh. 
In  some  cases  its  etiology  ia  uncertain.  Both  posterior  muscles  have 
been  found  destroyed  by  degeneration  when  all  the  other  laryngeal 
muscles  were  healthy.  It  is  possible  that  these  obscure  cases  are  also 
of  central  or  toxsemic  origin.  But  a  similar  paralysis  of  abduction 
may  be  produced  by  disease  of  the  recurrent  laryngeal,  although  this 
nerve  contains  fibres  for  the  adductors  as  well  as  the  abductors. 
Instead  of  the  cadaveric  position  of  the  cord,  and  the  complete  immo- 
bility found  in  many  cases  of  disease  of  the  recurrent,  the  cord  is 

•  Hence  this  palsy  was  termed  by  Tiirck  "  respifjitory  paralysis,"  ai  distinguiihed 
from  "phonic  piralysis/'  in  which  the  voice  is  aflected,  while  the  conditions  io 
which  both  func:ion9  are  disturbed  have  b' en  termed  "mixed  p^tralysii,"  Thii 
somewhat  looso  division  hardly  deserves  tbe  wide  adoption  it  has  obtained. 
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Qcar  the  middle  line  ;  further  adduction  is  still  possible,  but  there  is 
QO  abduction,  and  if  both  nenres  are  affected  the  symptoms  above 
described  are  present  in  characteristic  degree.  Much  ingeauitj  has 
been  expended  in  attempting  to  explain  why  the  abductors  should 
suffer  chiedj  from  disease,  such  as  the  pressure  of  an  aneurism, 
which  presumably  affects  ail  the  fibres  of  the  nerve.  Some  have 
suggested  that  the  adductors  must  be  supplied  also  by  the  buperior 
laryngeal — an  hypothesis  unsupported  by  anatomy.  It  has  also  been 
suggested  that  the  fibres  for  the  abductors  may  be  superficial  in  the 
nerve,  and  so  suffer  first,  or  have  some  mysterious  special  proclivity 
to  disease.  Others  have  remarked  that  the  abductors  suffer  most, 
just  as  the  aMuctors  and  extensors  of  a  limb  suffer  more  in  hemi« 
ph'gia  than  the  adductors  and  flexors — a  doubtful  analogy  which 
affords  no  explanation.* 

The  fact  that  disease  of  the  recurrent  laryngeal,  affecting  all  fibres 
apparently  equally,  may  influence  abduction  more  than  adduction, 
must  be  taken  in  connection  with  another  fact,  that  electrical  stimu- 
lation of  the  recurrent  nerve  causes  adduction  of  the  cord.  In  the 
former  case  we  are  justified  in  presuming  that  all  the  muscles  supplied 
under-act,  in  the  latter  case  it  is  certain  that  all  over-act ;  in  each 
case  there  is  adduction.  It  is  probable  that  the  explanation  will  bd 
found  in  the  relative  bulk  and  arrangement  of  the  two  sets  of  fibres. 
The  adductors  are  more  numerous  than  the  abductors,  are  probably 
more  bulky,  are  certainly  more  varied  in  arrangement,  and  perhaps 
act  at  greater  mechanical  advantage.  The  direction  of  the  fibres  of 
the  posterior  crico-arytsnoidis  seems  less  favorable  to  their  action  on 
the  arytsenoid  cartilages  than  that  of  tbe  lateral  muscles,  and  when 
the  cords  are  add uc ted  the  relative  disadvantage  of  the  posterior 
muscles  must  be  increased.  Thus  an  equal  reduction  of  absolute 
power  may  cause  a  far  greater  impairment  of  the  abductors  than  of 
the  adductors.  Hence  it  is  better  to  speak  of  this  condition  as  an 
impairment  or  loss  of  abduction,  rather  than  as  paralysis  of  the 
abductors.  The  al>duction  palsy  with  narrow  glottis  probably  results 
from  damage  to  the  recurrent  nerves,  which  is  incomplete  in  degree 
although  not  necessarily  partial  in  distribution.  The  complete  palsy 
with  cadaveric  position  of  the  glottis  is  tbe  consequence  of  complete 
paralysis  of  the  nerve.  Thus  the  latter  bas  been  observed  to  follow 
the  former  as  the  disease  progressed  (Schech,  Rosenbach). 

It  has  been  suggested  (first  by  Biegel)  that  the  adduction  in  disease 
of  the  recurrent  might  be  the  result  of  secondary  contracture  in  the 
unopposed  crico-thyroid,  which,  as  a  tensor  and  elougatorof  tbe  cords, 
must  tend  to  bring  the  cord  and  vocal  process  into  a  straight  line. 
The  chief  difficulty  in  accepting  this  explanation  is  that  the  adduction 
is  not  invariable,  as  it  should  be  were  it  tbe  result  of  a  secondary  con- 
tracture of  the  unopposed  crico-tbyroid.  Nevertheless  secondary  con- 
tracture may  play  a  part  in  the  phenomena  of  some  cases.     If  the 

•  See  Senion,  •  Arch,  of  Larjugol.,'  1881 ;  and  Kussell,  •  Proc.  Roy.  Soc.,*  1892. 
VOL.  II.  19 
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Darrow  glottis  ever  persists  after  palsy  has  become  complete,  it  maj 
be  from  secondarj  contracture  and  shortening  of  the  adductors,  per- 
petuated by  tissue  chancres  in  them* 

Disease  of  one  recurrent  nerve  usually  affects  only  the  corresponding 
vocal  cord.  ParalyHis  of  botli  cords,  when  produced  by  an  organic 
lesion,  is  generally  due  to  disease  of  both  re(!urrent  nerves  or  to 
central  changes.  But  three  cases  are  on  record  in  which  both  cords 
were  paralysed,  although  only  one  recurrent  nerve  was  found  to  be 
compressed  or  otherwise  diseused.f  In  two  cases  the  paralysis  was 
greater  on  the  bide  of  the  lesion  than  on  the  other.  The  paralysis 
of  the  opposite  cord  is  supposed  to  be  due  to  an  influence  on  the 
centre. 

Paralysis  of  abduction  also  occurs  in  hysteria,  although  rarely ;  it 
is  then  always  bilateral.  The  characteristic  symptoms  are  present— 
inspiratory  stridor,  often  intense,  with  unimpaired  phonation.  Most 
recorded  cases  have  recovered,  but  the  inspiratory  dyspnoea  may  be 
alarming  in  its  intensity,  and  it  is  probable  that  death  has  occurred 
in  more  than  one  instance.  In  a  case  of  morphia  habit  and  hysteria} 
the  patient  suffered  from  loud  inspiratory  stridor,  absent  during 
expiration,  not  interfering  with  phonation,  and  due  to  abductor 
jmralysis.  It  disappeared  entirely  while  the  patient  was  under  the 
influence  of  mor2>hia,  but  reached  an  alarming  intensity  when 
morphia  had  been  withheld  for  twelve  hours,  the  stridor  being  audible 
all  over  the  house.  Amaurosis  and  some  mental  derangement  coincided 
with  the  stridor.  Slie  recovered  rapidly  under  treatment,  which 
consisted  in  a  modification  of  the  Weir.Mitchell  system,  the  gradual 
withdrawal  of  morphia,  and  the  hypodermic  injection  of  strychnine. 
The  abductor  ))aralysis  has  been  mistaken  for  spasm,  on  account  of 
the  stridor  that  accompanies  it;  but  the  circumstances  that  expiration 
is  noiseless  or  nearly  so,  and  speech  unaffected,  effectually  distinguish 
it  from  spasm.  It  is  probable  that  many  cases  of  so-called  hysterical 
8pasm  of  the  glottis  have  been  really  abductor  palsy. 

In  adductor  paralysis  the  cords  are  apart  and  cannot  be  brought 
together.  The  state  in  which  the  cords  are  in  the  cadaveric  position, 
and  cannot  be  moved,  should  not  be  spoken  of  as  adductor  paralysis, 
because,  although  the  adductors  are  paralysed,  all  the  other  muscles 
are  paralysed  also.  The  term  should  be  applied  only  to  the  cases  io 
which  there  is  still  the  power  of  abduction  on  deep  inspiration,  but  no 
power  of  brimming  the  cords  nearer  to«»ether  than  the  cadaveric  posi- 
^    tion.     Thus  defined,  adductor  paralysis  is  rarely  due  to  organic  dii^ease 

*  Wagner  attributesi  the  cadaveric  position  to  the  crico-thyroid,  becaai>e  it  it 
Assumed  when  the  Huperior  laryngeal  nerve  is  divided  after  the  inferior  ('  Virch. 
Anil.,'  Bd.  cxx,  p.  437,  1800). 

t  Haumler,  Johnson,  Somnierbrcdt.  The  case  of  Sommerbrodt  waa  one  of  trmo* 
iu:itic  damage. 

X  Soon  w\t\\  Mr.  W.  L.  \Vintorl)otha-n,  of  Rridgw-ater.  The  dingnoati  ot  Um 
laryugoal  condition  was  altorwards  confirmed  by  Sir  Morell  Mackenzie. 
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of  tbe  neires  or  centres.*  It  is  most  common  as  a  partial  paitdjsis  ; 
the  cords  are  not  brought  together  in  phonation,  and  the  patient  is 
therefore  Toiceless,  but  thej  can  be  brought  together  in  coughing. 
Hence  this  has  been  termed  "phonic  paralvsis"  (Turck).  It  is 
common  in  hysteria,  in  which  it  causes  the  so  called  "  hysterical 
aphonia,"  and  it  results  also  from  over-use  of  tbe  voice  and  from  catar- 
rhal laryngitis.  It  is  also  said  sometimes  to  result  from  cold  without 
laryngitis  (Bose).  In  hysterical  aphonia  tbe  patient  is  sometimes  able 
to  sing,  although  she  can  only  speak  in  a  whisper  (v.  Bruns). 

Another  form  of  partial  adductor  palsy  is  due  to  loss  of  power 
in  the  arytaenoideus ;  the  result  is  defective  closure  of  the  posterior  part 
of  the  glottis  and  hoarseness  or  loss  of  voice.  Little  is  known  of  the 
symptoms  and  causes  of  paralysis  of  the  tensors  of  the  vocal  cords, 
beyond  the  fact  that  palsy  of  the  internal  fibres  of  the  thyro-arytflsnoideos 
canses  the  edge  of  the  cord  to  be  concave.  The  effect  on  the  voice  is 
similar  to  that  of  the  preceding  palsy,  and  the  two  are  sometimes 
associated. 

For  the  exact  diagnosis  of  these  laryngeal  palsies  an  examination 
by  means  of  the  laryngoscope  is  essential.  But  it  may  be  useful  to 
compare  the  symptoms  presented  by  the  chief  forms  of  paralysis, 
since  they  often  suggest  very  clearly  the  nature  of  the  affection. 
In  the  following  table  the  symptoms  are  enumerated  in  the  first 
column,  the  condition  seen  vrith  the  laryngoscope  in  the  second, 
and  the  form  of  paralysis  in  the  third.  The  inability  to  effect  an 
explosive  cough  is  of  great  significance  as  evidence  of  a  palsy  of 
organic  origin,  in  the  absence,  of  course,  of  local  org^ic  disease. 
Entire  loss  of  voice,  as  well  as  of  cough,  suggests  bilateral  palsy  of 
grave  organic  nature,  but  without  loss  of  cough  it  indicates  unimpor- 
tant adduction  palsy.  Loss  of  cough  without  loss  of  voice  suggests 
paralysis  of  one  cord.  Loud  inspiratory  stridor  without  loss  of  voice 
means  abduction  paralysis. 


No  Toice;   no  cough;   stridor 
only  on  deep  inspimtion. 


Both  cordi  moderately  abducted  and  Total  bilateral 


luotionleM. 


Voire  low-pitcbed  and  hoarse ;  One    cord    moderately  abducted  and 


no  cough;  stridor  absent  or 
slight  on  deep  breathing. 


motionless,  the  other  moving  freely, 
and  even  beyond  the  middle  line  in 
phonation. 


Voice  little  changed ;  cough  Both  cords  near  together,  and  during 
normal;  inspiration  difficult  inspiration  not  separated,  but  even 
and  long,  with  loud  stridor,   j  drawn  nearer  togt:ther. 


palsy. 

ToUl 

unilateral 

piUsy. 


Total 

abductor 

palsy. 


•  Navratil  '  Berlin,  klin.  Wochenschrifl,'  1869,  Vw.  36  and  87.    The  sams  fafll 
Ims  been  recently  emphasised  by  Dr.  Semon, '  Arch,  of  Laryngology,'  loc  dfc. 
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Bymptonnlnronclmivei  little  One  cnrd  neur  the  miildte  line,  not 
^Section  of  voice  or  coug^b.  inorinz  during  iiupiration  ;  the  oUier 
DonniJ. 


n  pnsition  and  mc 

li  rut  iui  I  ,bii  t  ncit  tiro  ii^h  [ 

Biteiiipt  at  phoiiit  ' 


Anieiihetia  of  the  larynx  is  rare.  It  results  from  disease  of  lb* 
superior  laryngeal  iieiTe,  or  the  routs  uf  the  vagus;  it  is  occuionall^ 
met  witli  in  degetieratiocs  of  the  iDedulla,  lut  is  then  ubuaII/ 
incunipiete.  It  may  form  pert  of  hemiuDEeMthesia  of  hysterical  or 
cerebral  oiigin.  In  the  latitr  cases  reflex  aclion  is  unimpaired;  in 
disease  of  tbe  nerve  or  medulla  it  is  lost.  General  snEeslbetiia  about 
the  entrauce  tu  the  larynx  is  i>aid  to  have  been  met  with  in  bysteriooJ 
aphonia. 


Spasm  or  Tnii  Labtnx 

The  common  form  of  sjiiism  of  the  laryngeal  mnsrles  is  that  of  Q 
addui-tors.     The  muaclea  that  close  the  glottis  are  inore  powerfultlitt 
those  that  o|>eii  it,  no  doubt  because  firm  closure  ii  necessary  fortli 
process  of  coughing',  and  in   nrder  to  fix  the  tborm  durini 
effort.     Moreover  tbe  reflex  n:ie<.'hanism  is  connected  chiefly  wilbtk 
glottis- closers,    doubtless  to  protect  the    air-pataiiges  from   funl 
bodies,  or  to  aid  in  tbe  eipnlHion,  by  coughing,  of  any  irritant  mbj 
stances  that  have  gained  an  enirauce.     Hence  any  nerve  imtatiw| 
direct,  central,  or  reflex,  causes  closure ;  aud  it  ik  nut  surprising  ti 
R|>asm  accompanies  a  large  number  of  laryngeal  diseiises.  varyingil 
its  prominence  according  to  (he  irritutive  nature  of  the  dis 
the   excitability   of  the  r<flex  mechanism.      The  latter  is  far  njow " 
intense  in  children  than  in  ndulls.  aud  hence  in  thim  the  sligiiint 
larjngejil  catarrh  giTea  rise  to  spaam.      Attacks  uecur  esix'ciallT  «l 
night,  when  the  n-flei  uiechunism.  released  by  sleep  from  the  coi>trol 
of  the  hi^'her  centres,  is  in  its  most  active  state.     Spasm   may  iiccot 
from  irritaiion,  not  only  of  tbe  sujierior  laryngeal  nerve,  but  also  vt 
the  vagus  below,  as  whin  the  latter  is  comjiresstd  by  a  tumour  in  tb« 
upper  part  of  the  cheitt ;  the  afferent  impression  is  due  to  in-italioD  ^ 
tbe  sensory  fibres  from  the  trachea,     Beflex  spasm  isahvays  biUtenl- 
Direct  spasm  from  irritation   of  one  recurrent  laryngeal  usnalli  in- 
volves only  one  vocal  cord,  hut  in  a  few  cases  spasm,  so  excited,  ha-* 
been  bilateral.     This  may  be  explained  either  by  tl>e  irritation  of  boiu^ 
afferent  fibri's,  or  (according  to  Srishaber)  by  spasm  of  the  arytKnui" 
deus,  which  is  a  bjlat''rul  mubcle 

Uimple  spasm   occurs    in    ricVety  children,  in  whom  (be  i 
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tjsleni  18  in  a  con^lition  of  exeessivo  reflex  excitability.  In  this  form, 
which  is  termed  "  larjngismus  Htridnlus.*'  the  vaso-motor  and  cardiac 
centres  of  the  medulla  are  also  deranged;  the  child  on  some  exciting 
cause,  as  a  start,  a  pt^ripheral  impression,  or  even  without  apparent 
cause,  suddenly  turns  pale,  is  unable  to  get  its  breath  for  a  few 
seconds,  and  then,  the  spasm  relaxing,  air  is  drawn  through  the 
slowly  opening  glottis  with  a  crowing  noise.  Paroxysmal  attacks  of 
laryngeal  spasm  sometimes  occur  in  adults,  usually  in  the  night. 
They  are  ap^>arently  analogous  to  attacks  of  asthma,  the  spasm 
affecting  the  larynx  instead  of  the  bronchial  tubes.  The  sufferer 
wakes  up  with  a  feeling  of  suffocation,  intense  difficulty  of  breathing, 
and  loud  laryngeal  stridor,  which  after  a  few  minutes  passes  away. 
During  the  spasm  the  distress  may  be  extreme,  the  patient  tears 
open  his  clothes,  and  may  seem  at  the  point  of  death.  Such  occa- 
sional attacks  have  been  known  to  recur  from  time  to  time  during 
many  years.  They  have  been  known  to  replace  attacks  of  migraine 
(Liveing),  and  are  oirasionally  met  with  in  the  subjects  of  locomotor 
ataxy,  in  whom  they  have  been  termed  "  laryngeal  crises  "  (see  vol.  i). 

The  paroxysms  of  laryngismus  stridulus  probably  differ  only  in 
degree  from  the  general  convulsions  that  are  also  common  in  rickety 
children.  In  most  epileptic  convulsions  there  is  laryngeal  spasm, 
which  causes  the  initial  "  epileptic  cry."  During  the  paroxysms  of 
hydrophobia  there  is  also  spasm  of  the  glottis. 

Lastly,  spasm  of  the  larynx  is  met  with  in  certain  general  neuroses, 
in  tetam  *  rarely,  in  hysteria  occasionally.  In  the  latter  it  may  occur 
in  paroxysmal  or  more  continuous  form.  The  paroxysmal  form  con- 
fltitutes  one  variety  of  hy steroid  convulsion.  lui^tances  of  this  are 
described  in  the  chapter  on  hysteria.  The  continuous  form  is  very 
rare.  There  is  stridor  with  inspiration  and  expiration,  the  voice  is 
feeble,  and  there  may  be  hysterical  rapi«l  breathing.  The  diagnosis 
from  hysterical  abduction-paralysis  rests  on  the  fa<:t  that  the  stridor 
in  spasm  accompanies  inspiration  as  well  as  expiration,  and  the  voice 
is  more  altered  than  in  abduction-palsy,  in  which  also  the  loud 
whistling  inspiration  contrasts  with  the  almost  noiseless  expiration. 
The  laryngeal  symptoms  usually  partake  of  the  character  of  the  other 
disturlxinces  that  may  be  present;  the  spasm  is  accompanied  by  other 
spasmodic  or  convulsive  symptoms ;  the  paralysis,  by  loss  of  power  or 
of  sensibility.  It  is  probable  that  some  cases  of  supposed  spasm  have 
been  rciilly  instances  of  abduction -paralysis. 

A  rare  condition  of  functional  spasm  has  l)een  described,t  in  which 
s]»asm  is  excited  by  attempts  to  speak.  It  is,  so  to  speak,  the  con- 
verse of  phonic  paralysis.  In  the  latter  the  cords  cannot  be  brought 
togetber  in  speaking ;  in  the  functional  spasm  they  are  brought 
togetber  too  forcibly.  Either  the  patient  cannot  speak  or  sf>eaks  at 
first  in  an  altered  voice,  which  ceases  altogether  when  a  greater  effort 

♦  KiHian,  *  MonaUschr.  f.  Ohrenkr.,  Ac  ,*  18S4. 

t  !M!hiuUler  (1875),  Schech  (1879),  Nothnagel  (1881),  FriUche,  Jurati  (1880). 
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in  made,  on  account  of  the  increased  spasm  that  the  effort  indncet. 
Apart  from  attempts  to  speak  there  is  no  laryngeal  disturbance.  It 
has  been  ternimed  *"  spastic  aphonia"  or  **  phonic  laryngeal  spasm '^ 
by  Schuitzler,  *' spastic  dysphoniu"  by  Schech,  and  "co-ordinated 
laryngeal  spasm  **  by  Nothnagel,  because  he  observed  it  to  accompany 
otlier  voluntary  movements  of  the  larynx  besides  those  of  speech^ 
while  it  was  absent  in  all  involuntary  and  automatic  movements. 
The  spasm  may  be  attended  with  pain  in  the  larynx  and  even  in 
the  upper  part  of  the  thorax  (Jurasz).  The  affectiou  has  been  com- 
pared to  writers*  cranip»  but  differs  from  this  in  its  general  etiological 
relations,  and  in  its  greater  amenability  to  treatment.  A  closer 
analogy  to  writers*  cramp  was  presented  by  a  case  recorded  by 
Gerliardt,  in  which  the  patient  had  actually  suffered  from  writer»^ 
cramp,  and,  at  the  age  of  fifty,  learned  to  play  tbe  flute.  The  act  of 
blowing  the  flute  brought  on  laryngeal  spasm  and  an  unintended 
voice- sound,  accompanied  by  muscular  contractions  in  the  arm  and 
angle  of  the  mouth. 

Various  forms  of  cough  occur  as  isolated  symptoms,  but  scarcely 
come  into  the  province  of  this  book.  One  form,  however,  deserves 
special  mention,  the  barking  cough  which  occurs  in  boys  about  the 
time  of  puberty,  which  is  a  source  of  great  annoyance  to  the  friends 
of  the  patieut.  it  is  generally  the  result  of  the  habit  of  masturba- 
tion, and  a  knowledge  of  this  enables  a  case  which  has  gone  on  for 
months  to  be  quickly  cured. 


PULMOKABT  BbANCHIS. 

The  influence  of  general  disturbance  of  the  pneumogastrio  on  the 
respiratory  movements,  and  the  spasm  that  results  from  irritation  of 
the  afferent  pulmonary  nerves,  have  been  already  described.  The 
muscular  fibres  of  the  bronchi  are  supplied  by  this  nerve,  and  their 
paroxysmal  contraction  in  asthma  has  been  thought  to  be  produced 
through  its  agency.  It  has  also  been  asserted  that  the  plain  mnsca- 
lar  fibres  said  to  exist  in  the  pulmonary  tissue  are  supplied  by  the 
pneuniogastric  (Gerlach),  and  their  contraction  has  been  assumed  to 
explain  a  peculiar  form  of  emphysema  observed  in  a  case  of  compree- 
sion  of  the  pneuniogastric  (Tuczek)  ;  but  the  compression  caused  also 
deep  breathing  of  a  costo-sui>erior  type,  and  the  emphysema  may 
have  been  merely  the  result  of  the  energetic  movement  consequent  on 
the  stimulation  of  the  respiratory  centre.  The  pneumo(;astric  is 
commonly  believed  to  contain  vaso-motor  fibres  for  the  vessels  of  the 
lungs,  but  Brown-Sequard  and  Frunck  have  separately  shown  that 
these  fibres  are  contaiued,  not  in  the  vagus,  but  in  the  S}'mpathetic. 
Vascular  lesions  of  the  lungs  have,  however,  been  observed  after 
section  of  the  vugus.  Michaelson  noted  rapid  congestion  and  hssmor- 
rhago ;  it  is  possible  that  this  may  have  been  of  reflex  origin,  pro- 
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daced  througli  the  agencj  of  the  sympathetic.  But  in  man,  acute 
lesions  of  the  pons  sometimes  cause  rapid  vascular  changes  in  the 
lungs ;  in  one  case  of  hsemorrhage  into  the  pons,  fatal  in  two  hours, 
I  found  intense  congestion  with  extravasation  into  the  left  lung,  and 
hemorrhages  in  the  left  extremity  of  the  stomach.  After  section  of 
the  Tagus,  animals  die  from  chronic  pneumonia,  and  hence  the  vagus 
has  been  supposed  to  l>e  a  trophic  nerve  for  the  lungs.  Such  changes 
have  also  been  accounttd  for  bj  the  entrance  of  food  from  the 
pharynx  into  the  bronchi,  in  consequence  of  paralysis  of  the  oeso- 
phagus and  tbe  paralysis  of  the  larynx  (Traube,  Steiner).  All 
admit  that  this  is  one  cause  of  the  pulmonary  affection,  but  opinions 
differ  as  to  the  extent  of  its  influence. 

It  is  possible  that  the  curious  phenomena  of  hiccoup^h  may  be 
connected  with  the  affections  of  this  nerve,  as  they  certainly  are  with 
the  respiratory  centre.  Other  paroxysmal  attacks  of  varied  and 
various  character  are  also  met  with.  Thus  a  man  aged  thirty-seven, 
.  whose  family  was  liable  to  asthma  in  the  last  generation,  suffered 
for  one  and  a  half  years,  at  intervals  of  four  days  to  a  week,  from 
peculiar  attacks  lasting  from  twelve  to  twenty-four  hours,  and 
characterised  by  prostration,  weakness  of  the  limbs,  and  |>alIor  of  the 
face  with  muscular  '*  workin;^  "  in  the  chest,  followed  by  a  copious 
flow  of  saliva,  such  as  precedes  vomiting,  and  then  an  intense  sense 
of  suffocation. 

Casdiao  Bbakchks. 

The  inhibitory  effect  of  irritation,  and  the  acceleration  of  the  heart's 
action  that  results  from  lessened  action  of  the  vagus,  have  been  before 
alluded  to.  Increased  frequency  has  been  several  times  observed 
in  cases  of  local  disease  of  the  vagus  in  the  thorax,  compression  by 
mediastinal  tumours,  &c.  In  a  c^ise  of  phthisis,  for  instance,  in  which 
the  pulse  was  unduly  frequent  (130 — 148),  at  first  occasionally,  and 
afterwards  constantly,  Meixner  found  the  left  vagus  enclosed  in  a  mass 
of  enlarged  glands  in  the  upper  opening  of  the  thorax.  The  vagus  is 
also  the  afferent  nerve  from  the  heart ;  and  although  we  are  normally 
unconscious  of  the  cardiac  action,  some  of  the  disordered  sensations 
of  disease  are  apparently  produced  through  its  agency.  In  certain 
anginal  attacks  the  heart's  action  is,  for  a  time,  arrested  or  retarded, 
and  in  a  few  cases  these  symptoms  have  been  found  associated  with 
organic  disease  of  the  cardiac  plexus.  Thus  in  a  case  in  which,  during 
paroxysms  of  intense  anginal  anguish,  the  heart's  action  was  aiTested 
for  four  or  six  pulsations,  Heine  found  a  tumour  involving  the 
cardiac  plexus.  In  a  case  recorded  by  Blandin,  anginal  attacks  were 
associated  with  a  small  tumour  of  the  vagus.  Pseudo-anginal  sym- 
ptoms have  l>een  supposed  to  be  associated  with  neuritis  of  one  vagua 
nerve.*  Further,  there  are  afferent  fibres  from  the  heart,  inhibiting 
•  See  Obolciisky,  *  Uerliu.  kUii.  Wocheiischr./  No.  52,  1889. 
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the  action  of  the  yaso-motor  centre,  and  these  are  probably  disturbed 
in  some  anginal  seizures. 

The  inhibitory  fibres  also  for  the  heart  seem  to  be  sometimes  stimu- 
lated from  the  centre,  e.  g.  bj  toxic  blood-states  having  a  special 
influence  on  this  part.  But  thej  are  occasional Ij  disordered  in  parox- 
ysms which  seem  to  be  related  to  those  of  migriiine,  and  like  mi- 
graine, may  be  remotely  connected  with  inherited  gout,  which  is  a  po- 
tent cause  of  functional  nerve  derangement.* 

After  disease  or  injury  of  the  vagus  the  heart  has  been  found  in  a 
state  of  fatty  degeneration,  and  hence  it  has  been  thought  that  the 
vagus  contains  trophic  fibres  for  the  cardiac  substance. 

Gastbio  Branches. 

The  branches  to  the  oesophagus  are  rarely  diseased  except  in  cases 
of  affection  of  the  nerve- trunk  or  of  the  centre.  In  very  rare  cases, 
such  disease  has  ciused  difficulty  in  swallowing,  simulating  stricture. 
Spasm  of  the  oesophagus  is  far  more  frequent.  The  vagus  is  the 
sensory  nerve  for  the  stomach.  Its  fibres  are  very  sensitive  to  any 
local  irritation,  and  not  rarely  the  seat  of  spontaneous  neuralgia. 
Hunger  is  generally  believed  to  be  a  pneumogastric  sensation,  and 
complete  loss  of  the  sensations  of  hunger  and  thirst  was  noted  in  a 
case  of  softening  of  the  root  of  the  vagus  from  an  aneurism  of  the 
vertebral  artery  (Johnson).  Appetite,  however,  is  not  always  lost  in 
animals  when  the  pneumogas tries  have  been  divided  (Beid).  In  some 
cases  of  disease  of  the  nerve,  excessive  appetite  has  been  present.  This 
symptom,  for  instance,  was  noted  in  one  case,  in  conjunction  with 
dyspnoea,  noisy  breathing,  and  vomiting  of  unaltered  food;  post 
mortem  both  pneumogastrics  were  found  atrophied  (Swan).  In 
another  case  of  insatial>le  appetite,  small  neuromata  were  found  on 
the  nerve.  It  is  possible  that  the  symptom  may  be  partly  the  result 
of  the  defective  digestion  of  food. 

The  pneumogastric  is  also  in  part  the  motor  nerve  of  the  stomach ; 
after  its  section  the  contractions  of  the  organ  are  lessened,  although 
not  altogether  arrested.  Vomiting  is  probably  produced  through  its 
agentry,  by  varied  reflex  and  central  irritation.  In  the  latter  case  (as 
in  meningitis)  the  vomiting  is  sometimes  extremely  rapid.  I  have 
known  paroxysmal  vomiting  to  result  from  the  intermitting  pressure 
of  a  tumour  on  the  vagus ;  and  Boiuet,  having  exposed  the  vagus  in 
an  operation  in  the  neck,  noted  that  whenever  he  touched  the  nerve 
the  patient  vomited. 

•  A  woman,  in  the  course  of  five  years,  bad  fix  attacks,  in  which  there  was  a 
peculiar  oedematous  erythema  in  the  region  sup))lic<l  by  tlie  first  division  of  tbe  fifth 
nerve  on  botb  sides,  follow<>d  by  prolonged  retardation  of  the  heart  down  to  22  and 
82  a  minute  for  weekn  together,  in  i-oiisequence  of  prolongHtion  of  the  systole. 
During  the  first  few  days  of  each  attack  tbe  temperature  was  raised  to  102*5*. 
There  was  a  fumily  history  of  gout,  and  tlie  patient  had  formerly  suffered  from 
distinct  migraine. 
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The  Tagus  accelerates  the  contraction  of   the  intestines,  but  no 
intestinal  symptoms  have  been  observed  from  its  disease. 


Prognosis. — The  prognosis  in  every  case  depends  chiefly  upon  the 
nature  of  the  disease  that  interferes  with  the  function  of  the  nerve. 
It  is  good  only  wben  the  disturbance  is  not  due  to  organic  mischief. 
In  the  diseases  in  which  tiie  local  symptoms  form  part  of  a  wider 
functional  disturbance,  us  in  hysteria  and  multi[)le  neuritis,  the 
prognosis  is  described  in  the  account  of  those  diseases. 

Diagnosis. — The  chief  symptoms  on  which  the  diagnosis  of  disease 
of  tbe  vagus,  in  any  given  case,  depends,  are  the  laryngeal  paralysis, 
retarded  respiration,  accelerated  or  retarded  action  of  the  heart,  and 
vomiting.  Tbe  diagnosis  of  the  seat  of  the  disease  rests  upon  the 
distribution  of  the  svmptoms,  and  on  the  associated  disturbance.  It 
is  especially  important  to  remember  that  this  nerve  suffers  in  poly- 
neuritis. Disease  of  tbe  trunk  of  the  vagus  is  much  less  common 
than  disease  of  its  branches  or  roots.  Paralysis  of  one  vocal  cord, 
for  instance,  is  almost  always  the  result  of  pressure,  either  on  the 
recurrent  laryngeal  or  on  tbe  roots  of  tbe  spinal  accessory  at  tbe 
medulla.  In  tbe  former  case  there  are  indications  of  disease  in  the 
thorax ;  in  tbe  latter,  other  nerves  suffer,  especially  the  hypoglossal. 
Bilateral  paralysis  of  the  larynx,  if  considerable,  suggests  central 
disease — degeneration  of  tbe  nuclei  in  tbe  medulla  ;  if  slight,  it  may 
be  of  local  origin  and  independent  of  a  lesion  of  the  nerve  itself,  as 
in  the  case  of  the  '*  phonic "  adduction -palsy.  Disease  of  both 
recurrent  laryngeals  is  very  rare,  but  it  must  b-  remembered  that 
disease  of  one  recurrent  has  been  known  to  influence  both  cords.  In 
most  cases  of  pressure  on  the  nerve  the  compressing  disease  causes 
other  obtrusive  indications  of  its  presence  and  position,  the  chief 
exception  being  deeply  seated  tumours  of  the  thorax. 

Treatment. — The  chief  element  in  treatment  is  to  remove  the 
morbid  process  by  which  tbe  damage  to  the  nerve  is  produced ;  tbe 
measures  to  be  employed  must  vary  according  to  the  nature  of  the 
process,  and  have  been  already  fully  described  in  connection  with  the 
other  cranial  nerves.  The  frequency  witli  which  a  lesion  of  the  nerve- 
roots  is  due  to  syphilis  must  be  especially  remembered.  Central 
dej^enerative  processes  are,  for  the  most  part,  l»eyond  the  influence 
of  drugs  ;  their  treatment,  as  far  as  it  is  practicable,  is  described  in 
the  section  on  bulbar  paralysis. 

The  chief  division  of  the  pneumogastric  for  which  special  treatment 
may  be  necessary  is  that  for  tbe  larynx.  The  causes  of  organic 
damage  to  the  recurrent  nerves  are  generally  grave  progressive  diseases, 
such  as  Ciincer  or  aneurism,  beyond  the  effective  range  of  medicine  or 
surgery.  The  fact  that  scrofulous  enlargement  of  lymphatic  glands  is 
an  occasional  cause  of  compression  of  the  recurrent  nerves  should  be 
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remembered  ;  and  cod-liver  oil,  iodide  of  potassium,  and  arsenic  sbould 
be  giveu  whenever  it  is  probable  or  even  possible  that  the  disease  is  of 
this  nature.     Moreover,  here  also  syphilis  majr  be  at  work. 

In  paralysis  secondary  to  inflammation  of  the  larynx  or  to  cold,  the 
appropriate  treatment  tor  the  laryngeal  disease  should  be  combined 
with  stimulating  applications  or  blisters  to  the  exterior  of  the  larvnx. 
The  insufflation  of  strychnine  has  beeu  recommended,  but  the  amount 
absorbed  is  uncertain  and  variable,  and  dangerous  symptoms  have 
ensued.  It  is  probable  that  all  the  good  which  strychnia  can  accom- 
plish is  to  be  obtained  from  its  administration  by  the  stomach  or  the 
skiu.  Hypodermic  injections  are  unquestionably  useful  iu  laryngeal 
palsy  ;  gr  ^ — ^  of  the  nitrate  may  be  injected  daily.  It  is  of  especial 
value  in  hysterical  paralysis,  in  phonic  paralysis,  and  in  diphtheritic 
palsy. 

Electricity  has  been  used  in  various  ways.  (1)  One  electrode  has 
been  introduced  into  the  larynx  and  placed  near  the  paralysed  muscle, 
with  the  guidance  of  the  lary  ugoscopic  mirror,  the  other  electrode  being 
placed  outside  the  larynx.  (2)  A  double  laryngeal  electrode  has  been 
used,  with  two  small  rheophores  close  together.  (3)  One  electrode 
has  been  placed  in  the  pharynx  at  the  back  of  the  larynx,  the  other 
outside.  (4)  Both  poles  have  been  placed  outside  the  larynx,  and  the 
current  passed  through  it.  The  intra- laryngeal  application,  even  in 
the  most  skilful  hands,  is  not  pleasant  to  the  patient,  and  can  only  be 
borne  for  a  few  seconds  at  a  time.  The  percutaneous  method  is  pain- 
ful, although  far  less  so  than  the  other ;  a  stronger  current  can  be 
borne  and  for  a  longer  time,  and,  if  the  current  cannot  be  localised 
with  the  same  precision,  the  muscles  can  be  more  effectually  stimu- 
lated. The  positive  rheophore  may  be  pressed  behind  the  jaw,  and 
the  negative  pressed  firmly  and  moved  down  the  side  of  the  larynx 
and  trachea.  In  thin  persons  at  least,  the  superior  and  inferior 
nerves  may  be  thus  directly  stimulated.  Either  faradism  or  Yoltaism 
may  be  applied  externally  ;  in  organic  disease  of  the  nerve  the  latter 
only  will  influence  the  muscles.  But  the  value  of  electricity  in  organic 
disease  of  the  nerves  is  probably  not  great.  In  functional  palsy, 
phonic  paralysis,  and  the  like,  the  nerves  not  being  degenerated,  fara- 
dism can  be  employed,  and  is  often  distinctly  useful.  It  is  highly 
probable  that  the  chief  results  obtained  by  electricity  are  due  to  the 
stimulation  of  the  sensory  nerves,  and  to  the  indirect  influence  thus 
exerted  on  the  centres. 

In  the  gravest  form  of  laryngeal  palsy,  paralysis  of  the  postici,  the 
utility  of  electricity  is  practically  limited  to  hysterical  cases,  and  even 
iu  them  it  must  be  employed  with  some  caution.  The  separate 
stimulation  of  the  postici  can  only  be  effected  by  the  intra-pharyngeal 
method,  the  electrode  being  placed  at  the  back  of  the  cartilage,  a  little 
ou  one  side  of  the  middle  line.  Any  other  method  of  application 
will  stimulate  the  adductors  far  more  than  the  abductors,  and  so 
increase   the   perilous  constriction  of   the  glottis.     Even  the  intra- 


SPINAL   ACCESSORY   NERVE.  299 

pharyngeal  method  is  not  free  from  this  danger.  All  stinmlatioa  of 
the  sensory  nerves  has  a  reflex  action  chiefly  on  the  adductors,  by 
rirtne  of  the  central  reflex  mechanism  for  guarding  the  air- passages 
against  the  entrance  of  foreign  bodies.  Hence  even  the  intra-pharyn- 
geal  application  is  in  danger  of  doing  more  harm  indirectly  than  good 
directly. 

In  some  cases  of  phonic  paralysis,  careful  laryngeal  gymnastics 
have  been  found  of  service,  as  in  making  the  patient  utter  or  sing 
certain  simple  vowel  sounds  without  complicating  articulation.  Treat- 
ment by  manipulation  of  the  larynx  was  proposed  some  years  ago 
by  Oliver,*  and  has  been  found  useful  by  Gerhardt  and  others.  It 
consists  in  pressing  tirmly  with  the  thumb  and  forefinger  on  each 
side  of  the  thyroid  cai^tilage,  at  the  upper  and  hinder  part.  During 
the  compression  the  patient  is  made  to  utter  a  simple  sound,  and  then 
is  often  able  to  speak,  at  first  in  a  weak,  and  afterwards  in  a  stronger 
voice.  Vocalisation  once  effected,  the  patient  is  often  able  to  continue 
to  speak.  Laryngoscopic  examination  during  the  compression  showa 
that  the  manipulation  approximates  the  arytaenoid  cartilages  and  the 
vocal  cords,  and  at  the  same  time  makes  them  tense.  The  treatment 
of  hysterical  aphonia  is  described  in  the  chapter  on  that  disease. 

In  the  treatment  of  laryngeal  spium  tbe  most  important  thing  is  the 
removal  of  the  condition  on  which  it  depends,  by  tbe  treatment  of  any 
local  laryngeal  irritation  and  of  any  diathetic  state  which  exalts  the 
irritability  of  the  central  nervous  system.  Bromide  of  potassium  or 
ammonium  at  once  lessens  the  irritability,  and  cocaine  applied  as  a 
spray  has  a  like  action,  but  these  are  in  most  instances  palliative  only. 
TJsetul  as  they  are  in  removing  spasm  for  a  time,  it  is  necessary  also 
to  strengthen  the  nerve-centres  by  tonics  in  order  to  prevent  a  recur- 
rence. The  spasm  is  usually  removed  for  a  time  by  the  inhalation  of 
chloroform,  and  often  by  nitrite  of  amyl.  Ten-grain  doses  of  chloral 
have  been  recommended  by  Johnson  as  a  substitute  for  chloroform^ 
bat  chloral  is,  as  a  rule,  inferior  to  bromide.  Spasm  due  to  local 
laryngeal  irritation  is  often  relieved  by  a  necklet  of  ice ;  a  long  narrow 
tube  is  made  with  gutta-percha  tissue,  tbe  edges  being  stuck  together 
by  means  of  chloroform,  and  this  is  filled  with  small  pieces  of  ice  and 
placed  round  the  neck. 


SPINAL  ACCESSORY   NERVE. 
(external  part.) 

Of  the  two  x>arts  of  which  the  spinal  accessory  neiTe  consists,  the 
"  accessory  "  part  (which  aris<^s  from  the  medulla  oblongata,  and, 
joining  the  pneumogastrie,  supplies  the  laryngeal  muscles)  has  been 
already  described.     The  "spinal"  portion,  as  it  is  termed  from  ita 

*  '  American  Journal  of  Med.  Science,'  April,  1870,  p.  305. 
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Symptomi. 

Signs. 

Le«ion. 

Symptomt  inconclusive ;  little 
afl'ection  of  voice  or  cough. 

No  voice;  perfect  cough;  no 
stridor  or  dyspuoaa. 

One  cord  near  the  middle  line,  not 
movins:  during  inspiration ;  the  other 
normal. 

Cords  normal  in  position  and  moving 
normally  in  respiration, but  not  brought 
together  on  an  attempt  at  phonation. 

Unilateral 

abductor 

palsy. 

Adductor 
palsy. 

AnsBsthegia  of  the  larynx  is  rare.  It  results  from  disease  of  the 
superior  laryngeal  nerve,  or  the  roots  of  the  vagus ;  it  is  occasionally 
met  with  in  degenerations  of  the  medulla,  but  is  then  usually 
incomplete.  It  may  form  part  of  hemiunaesthesia  of  hysterical  or 
cerebral  oiigin.  lu  the  latter  cases  reflex  action  is  unimpaired;  in 
disease  of  tbe  nerve  or  medulla  it  is  lost.  Gheueral  ansBsthesia  about 
the  entrance  to  the  larynx  is  said  to  have  been  met  with  in  hysterical 
aphonia. 


Spasm  of  thb  Labynx 

The  common  form  of  spasm  of  the  laryngeal  muscles  is  that  of  the 
adductors.  The  muscles  tbat  close  the  glottis  are  more  powerful  than 
those  tbat  open  it,  no  doubt  because  firm  closure  is  necessary  for  tbe 
process  of  coughing;,  and  in  order  to  fix  the  thorax  during  muscular 
effort.  Moreover  tbe  reflex  mechanism  is  connected  chiefly  with  the 
glottis- closers,  doubtless  to  protect  tbe  air-passages  from  foreign 
bodies,  or  to  aid  in  the  expulsion,  by  congbing,  of  any  irritant  sub- 
stances that  bave  gained  an  entrance.  Hence  any  nerve  irritation, 
direct,  central,  or  reflex,  ( auses  closure ;  and  it  is  not  surprising  tbat 
spasm  accompanies  a  large  number  of  laryngeal  diseases,  varying  in 
its  prominence  according  to  the  irritative  nature  of  the  disease  and 
the  excitability  of  the  nflex  mechanism.  The  latter  is  far  more 
intense  in  children  than  in  adults,  and  hence  in  thtm  the  sligbtest 
laryngeal  catarrh  gives  rise  to  spasm.  Attacks  occur  especially  at 
nigbt,  when  the  reflex  mechanism,  released  by  sleep  from  the  control 
of  the  higher  centres,  is  in  its  most  active  state.  Spasm  may  occur 
from  irritation,  not  only  of  the  superior  laryngeal  nerve,  but  also  of 
tbe  va^us  below,  as  when  the  latter  is  compressed  by  a  tumour  in  tbe 
upper  part  of  the  chest ;  the  afferent  impression  is  due  to  irritation  of 
the  sensory  fibres  from  the  trachea.  Keflex  spasm  is  always  bilateral. 
Direct  spasm  from  irritation  of  one  recurrent  laryngeal  usually  in- 
volves (mly  one  vocal  cord,  but  iu  a  few  cases  spasm,  so  exciti^d,  has 
been  bilateral.  This  may  be  explained  either  by  the  irritation  of  some 
afferent  fibres,  or  (according  to  Krishaber)  by  spasm  of  the  arytcenoi- 
deus,  which  is  a  bilateral  muscle 

simple   spasm   occurs   in   rickety  children,  in  whom  the  nervous 
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system  is  in  a  condition  of  excessive  reflex  excitability.  In  this  form, 
which  is  termed  *'  laryngismus  stridulus/'  the  vaso-motor  and  cardiac 
centres  of  the  medulla  are  also  deranged;  the  child  on  some  exciting 
cause,  as  a  start,  a  peripheral  impression,  or  even  without  apparent 
cause,  suddenly  turns  pale,  is  unable  to  get  its  breath  for  a  few 
seconds,  and  then,  the  spasm  relaxing,  air  is  drawn  through  the 
slowly  opening  glottis  with  a  crowing  noise.  Paroxysmal  attacks  of 
laryngeal  spasm  sometimes  occur  in  adults,  usually  in  the  night. 
They  are  apparently  analogous  to  attacks  of  asthma,  the  spasm 
afffcting  the  larynx  instead  of  the  bronchial  tubes.  The  sufferer 
wakes  up  with  a  feeling  of  suffocation,  intense  difficulty  of  breathinfi^, 
and  loud  laryngeal  stridor,  which  after  a  few  minutes  passes  away. 
During  the  spasm  the  distress  may  be  extreme,  the  patient  tears 
open  his  clothes,  and  may  seem  at  the  point  of  death.  Such  occa- 
sional attacks  have  been  known  to  recur  from  time  to  time  during 
many  years.  They  have  been  known  to  replace  attacks  of  migraine 
(Liveing),  and  are  occasionally  met  with  in  the  subjects  of  locomotor 
ataxy,  in  whom  they  have  been  termed  "  laryngeal  crises  "  (see  vol.  i). 

The  paroxysms  of  laryngismus  stridulus  probably  differ  only  in 
degiee  from  the  general  convulsions  that  are  also  common  in  rickety 
children.  In  most  epileptic  convulsions  there  is  laryngeal  spasm, 
which  causes  the  initial  "epileptic  cry."  During  the  paroxysms  of 
hydrophobia  there  is  also  spasm  of  the  glottis. 

Lastly,  spasm  of  the  larynx  is  met  with  in  certain  general  neuroses, 
in  tetanj*  rarely,  in  hysteria  occasionally.  In  the  latter  it  may  occur 
in  paroxysmal  or  more  continuous  form.  The  paroxysmal  form  con- 
stitutes one  variety  of  hysteroid  convulsion.  Inst^inces  of  this  are 
described  in  the  chapter  on  hysteria.  The  continuous  form  is  very 
rare.  There  is  stridor  with  inspiration  and  expiration,  the  voice  is 
feeble,  and  there  may  be  hysterical  rapi<l  breathing.  The  diagnosis 
from  hysterical  abduction-paralysis  rests  on  the  fa<!t  that  the  stridor 
in  spasm  accompanies  inspiration  as  well  as  expiration,  and  the  voice 
is  more  altered  than  in  abduction- palsy,  in  which  also  the  loud 
whistling  inspiration  contrasts  with  the  almost  noiseless  expiration. 
The  laryngeal  symptoms  usually  pai-take  of  the  character  of  the  other 
disturbances  that  may  be  present;  the  spasm  isa<'compauiedby  other 
spasmodic  or  convulsive  symptoms ;  the  paralysis,  by  loss  of  power  or 
of  sensibility.  It  is  prohable  that  some  cases  of  supposed  spasm  have 
been  really  instances  of  abduction -paralysis. 

A  rare  condition  of  functional  spasm  has  l)een  described,t  in  which 
s)»asro  is  excited  l»y  attempts  to  spt-ak.  It  is,  so  to  speak,  the  con- 
verse of  phonic  paralysis.  In  the  latter  the  cords  cannot  be  brought 
together  in  speaking ;  in  the  functional  spasm  they  are  brought 
together  too  forcibly.  Either  the  patient  cannot  speak  or  si)eaks  at 
first  in  an  altered  voice,  which  ceases  altogether  when  a  greater  effort 

♦  KillUn,  •  Monatssclir.  f.  Obrenkr.,  Ac,'  1884. 

t  SchniUler  (1875),  Schech  (1879).  Nothnagel  (1881),  Frit«che,  Junwi  (1880). 
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HYPOGLOSSAL   NERVE. 

The  hvpoglossal  uei  ve  is  the  inot«)r  nerve  for  the  tongue,  for  the 
depressorti  of  the  hyoid  bone,  and  for  some  of  the  elevators  (bjo- 
glossus  and  genio-hvoid)  ;  it  arises  from  the  medulla  oblongata  beside 
the  olivary  body.  Its  origin  has  been  already  described  (p.  44).  The 
fibn  8  within  the  skull  are  close  to  those  of  the  spinal  accessory  and 
pueumogastric,  a  rtlation  that  is  resumed  for  a  short  distance  in  the 
upper  part  of  the  neck,  after  the  passage  of  the  nerve  through  a 
se|tarate  foramen  in  the  occipital  bone.  The  nerve,  however,  soon 
leaves  its  deep  position  to  course  forward  to  its  distribution.  Its  most 
important  connection  is  with  the  petrous  ganglion  of  the  pneumo- 
gastric,  and  with  the  loop  joining  the  first  two  cervical  nerves,  from 
which,  and  not  from  the  hypoglossal  nucleus,  the  fibres  are  apparently 
derived  which  supply  the  depressors  of  the  hyoid  bone  (Horsley  and 
Bevvor). 

Pasaltsis. 

Causes. — (1)  Nuclear  disease  which  is  usually  degeneration,  rarely 

sudden  softening  from  vascular  occlusion,  or  an  acute  process  from 

inflammation.     It  lorms  part  of  bulbar  paralysis,  acute  and  chronic, 

and  has  occurred  in  rare  cabcs  of  locomotor  ataxy.     The  affection  is 

almost  always  bilateral,  the  two  nuclei  being  so  near  together  that 

even  an  acuie  lesion  scarcely  ever  affects  one  only,  although  this  has 

been  observed  ^^heu  the  onset  was  sudden,*  and  very  rarely  in  chronic 

degeneration,    as    in    talest   and    general  paralysis.     The   lips   and 

other  parts  almost  always  sutler  as  well.     (2)  Supra-nuclear  disease, 

involving  the  motor  tract  anywht^re  between  the  medulla  and  the 

lowest  }»art  of   the  ascending  fn»ntal  convolution  or  the  root  of  the 

third  frontal, J  and  of  any  nature,  may  paralyse  the  tongue  on  the 

opj.'Osite  side.     (3)  Infi a  nuclear   disease:  (a)  within   the  medulla, 

tie  r«  ot  fibres  are  oicasionally  danjaged  by  soiteniug  or  by  a  tumour^ 

nsuallv  m  a^^sociation  with  the  contiguous  motor  tract  of  the  opposie 

lim:s;     h)  cut^lde  the  pons,  the  fibres  of  origin  are  damaged  ty 

mtL.ngitis,  simple  or  by|.hilitic.§  and  by  growths.     In  thickening  df 

tLc  l^Les  of  the  skull  the  nerve  may  l)e  (!om pressed  within  its  foramen. 

l:z  :*s  cour>e  outride  the  hkuU  the  nerve  is  occasionally  damaged  by 

G<:itp-i<^t' d  tumours,  by  local  cellulitis,  by  mischief  communicated 

•  H:r..  '  I^rl.  kl.  WodieniKi.r./  ]S85,  No.  26. 

♦  ;  aii£iM4«i  m.d  Artau*:,  'Arch,  de  rhy».,*  No.  3,  1884.  'Hie  dcfr^neration  wmm 
rr-.^cvi   :*  «t  u.t^tuui.     Many  bimiL.r   iustaiict-s  of  tubttic  palny  have  been  nnat 

:  Iv:.c^jt:.  v>  '..\>  h  a  Miiall  f(>cu;i  of  eoltcning  baa  affected  the  tongue  only  (Edinger* 
•IV-l.  :.■  •  :.  '^^  o  i-»-ii»tl.r./  I'^bH). 

'.  \  j^  ■  <1  '  \AU']  't-  •  f  «luitiage  \>y  chronic  meuiogitis  it  recorded  by  Hajemmd 
ij.t^.^K^^  ,    lie*,  uc  Med.,'  Murch,  Ibbii), 
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from  caries  of  the  highest  cervical  vertebra,  or  is  injured  by 
penetrating  wounds.  In  this  position  the  spinal  accessory  often 
suffers  with  it,  and  paralysis  of  the  palate,  occasionally  of  the  vocal 
cord,  results,  with  or  without  some  wasting  in  the  trapezius  and 
stemo-mastoid.  The  hypoglossal  nerve  is  rarely  the  seat  of  isolated 
neuritis.*  Hemiatrophy  of  the  tongue  is  sometimes  associated  with 
tbat  of  the  face  (q.  «.)»  but  is  pro- 
bably independent  of  the  hypoglossal 


nerve. 


Symptoms. — ^The  effects  of  disease 
of  the  hypoglossal  nerve  are  motor 
only;  no  loss  of  sensation  results. 
In  paralysis  of  one  hypoglossal  nerve 
the  tongue  at  rest  is  in  its  normal 
position  in  the  mouth,  but  its  root  is 
higher  on  the  paralysed  than  on  the 
unparalysed  side,  in  consequence  of 
the  loss  of  the  tonic  contraction  of 
the  posterior  fibres  of  the  hyo-glossus. 
Within  the  mouth  tbe  movement  is 
deficient  towards  the  paralysed  side. 
When  protruded  (Pig.  112),  how- 
ever, the  tongue  deviates  towards  the 

.ffected.  and  from  the  unaffected  side.  ^V^rJ^^^':^Z't:^X 
because,  in  protrusion,  the  tongue  is  to  diseattf  of  the  hypoglossal  nerve, 
pushed  out  by  the  fibres  of  the  genio- 

glossus  and  is  pushed  towards  the  weaker  side.  The  point  of  the 
tongue  is  often  curved  towards  the  affected  half.  In  complete 
bilateral  paralysis  the  tongue  lies  motionless  within  the  mouth,  and 
cannot  be  protruded.  Articulation  is  always  impaired  in  bilateral 
paralysis,  but  one-sided  palsy,  even  considerable,  interferes  very  little 
with  speech,  chewing,  or  swallowing.  Mastication  is  hindered  because 
the  tongue  fails  to  keep  the  food  between  the  t<>eth,  and  the  loss  of 
the  propelling  power  of  the  tongue  may  make  it  difficult  for  the 
patient  to  get  the  food  into  the  throat.  The  nutrition  of  the  tongue 
varies  according  to  the  seat  of  the  disease :  when  above  the  nucleus 
wasting  is  absent  or  insignitieant ;  but  when  the  nucleus  or  nerve- 
fibres  are  diseased,  the  tongue  wastes  and  shrinks.  The  wasting  is  of 
the  muscular  tissue ;  the  mucous  membrane  is  thrown  into  con- 
spicuous irregular  folds,  prominent  ru<;8B  with  deep  furrows  between 
them.  Sensation  is  not  impaired,  nor  is  taste  except  in  slight  degree 
in  consequence  of  inability  to  move  sapid  substances  about  in  the 
mouth. 

*  A  case  of  isolated  aflTection  of  this  nerve  in  a  Imd  aged  thirteen,  possibly  a 
rheumatic  neuritis,  has  been  recorded  bj  Erb  (*Deut.  Arch.  f.  kl.  Med.,'  xxxv^ 
p.  266). 
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I>f *'»fVMMfA.  ^The  position  of  the  leHioQ  is  indicated  bj  the  associa- 

Mfftfi   •!'  Mm  |>iiraljrsis.     If  the  disease  is  iu  the  luutor  tract  aboTe  the 

Mft<.i.»i>j  r|>fitm,  <«.rus,  or  hemisphere),  th'Te  is almu«t  always  hemiplegic 

V  -iImh  m  ..II  tlitt  Hide  of  the  paralysis  of  the  tongue.     In  disease  of 

'\,tk  .iimI.mm  iIi««  paralysis  is  coiiiiiionly  bilateral,  is  associated  with 

>M  it ,  s)^  •*!'  t  lin  lip!4  and  throat,  and  there  is  usually  wasting.     Disease 

•<    Imv  mIm-.h  ot'  or'gin  witbiu  the  medulla  is  associated  with  paralysis 

•I  I  Kit  ..|.|M>sit4i  limits,  80  that  the  tongue  deviates  from  the  paiulysed 

ii)n      \Vli«>it  (lin  disease  is  at  the  surface  of  the  medulla  the  (paralysis 

•  ('••«i»fi»#>iilv  unilateral,  and  is  associated  with  paralvsis  of  the  cor* 

•  o|Miii*liiiir  liall'  ot  the  palate  aud  vocal  cord;  and  this  is  also  true 
"If^ii  tiiii  ilmriiMtt  ia  outside  the  skull,  although  the  associated  palsy  is 

Mtii«  iiiiuitiipltito  aud  irregular  (see  p.  285).  There  are  commonly 
•  Imr  iMtliiifciioiia  of  a  morbid  process  in  this  situation.  In  disease 
•f  dm  tiUn^ii  nf  oriiriii  within  or  outsi«le  the  medulla  there  is  com- 

II W    wiiNiiiig.      The   diaguosis  of   the  patholoi^ical  cause  of  the 

i<  Mi»}viiiii  roHtu  on  the  course  of  the  atlection*  aud  on  the  presence  of 
i»»y  I  t^iiMti  aud  associated  condition. 

r»nf»N(i8is, — This  is  usually  uufaTorable,  on  account  of  the  cha- 
I  .Mii4>r  of  Iho  disease,  which  damages  the  nerve  or  centre.  Even  in 
-.v)»lnlil.in  raiMM  recovery  is  ofteu  incomplete. 

rHMAiuuNT.— The  treatment  of  paralysis  of  the  hypoirlossai  nerve 
in  tiial  t>i  the  (rau.sal  disease.  Tonics,  counter-irritation^  iodide  of 
|itiUM«iuni,  and  mercury,  with  occasionally  the  application  of  electricity 
til  ilm  tongue,  are  the  most;  im(K>rtaut  reme^lies  to  l»e  employed 
■i«i«!nr(iiug  \*i  the  etiological  indication.     The  most  c<mvenient  method 

•  •I  appi\  tug  tMectricity  is  by  meaus  of  a  tongue  depressor  in  a  wooden 
iiiouiio,  the  liLide  hfiiig  ius»uLited  by  a  coating  of  sealing-wax  where  it 
roiutMi  ui  couUcb  WiLh  ihe  lips. 


SpXSM   or  TUB   TONOUVi 

The  toutf'ie  pirtici pates  in  certain  forms  of  g«*nerai  spasm,  snch 
thoHv  ol  etaiepsy  aud  choi-ea.  The  tongue-biting  in  epileptic  attacks 
IS  duo  Ui  (.iieorg:ui  l»eiug  j^-rked  between  the  teeth  by  the  genio-glossus, 
when  uhf  jaws  are  brought  together  by  the  spasm  in  the  masseters. 
i3)Muui  >M!ciir»  also  lU  some  forms  of  stuttering.  A  (peculiar  affection, 
.iiliirii  tu  .ntu III  ring,  iu  which  an  attempt  to  speak  brought  on  spasm 
ill  the  ii'Ui^iit'  auii  iiiu:>i;ies  attached  to  the  hyoid  bone,  was  described 
l^y  i*'leui.\  *  iinaL-r  the  uaiue**  aphlhougia.*'  It  is  especially  excited  by 
•^muUMii.  j.ul  •  ;La  been  compared  to  writ^jrs'  cranio. 

*  cl>fiu-%.  'f^.  iL'ba..'  ISii'i.  X<>.  l<>.  rtie  oiuD  {,h\  a  m»u)  mtm  compiicafcd  by 
Luu-iii-i(j.ia  II. (i  o.icr  L'.i'i  oau  >iu  ->t'  ovrubr.il  ili»turb.bUOii.  U  i*  iNAwibk  that  th« 
tt^kii.puuu  .vtri-c  jI  :-aii.uuu^i  -u-i^ita,  ^  »iuiilar  »pa»iu  curUuuljf  wum  iu  caaaa  (of 
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The  toDgne  is  a  not  infrequent  seat  of  spasm  in  bysteria,  in  which 
protrusion  may  occur  durinp^  paroxysmal  convulsive  attacks,  or  rarely 
without  spasm  elsewhere.  More  frequent  io  this  disease  is  spasmodic 
deTJation  of  the  tongue  when  it  is  put  out.  I  have  seen  this  as  an 
isolated  symptom  in  a  child,  continuing  for  some  weeks,  and  also  in 
association  with  some  forms  of  hysterical  spasm  about  the  face.  Thus 
in  the  case  of  hysterical  ptosis,  shown  in  Fig.  102,  the  tongue  deviated 
to  the  left  on  protrusion,  and  continued  to  do  so  as  long  as  the  affec- 
tion of  the  eyelids  lasted.  In  another  case,  in  a  young  woman,  similar 
deviation  to  the  left  was  associated  with  persistent  tonic  spasm,  by 
which  tlie  left  angle  of  the  mouth  and  the  lower  lip  were  drawn  down- 
wards and  outward.  It  is  probable  that  some  other  cases  of  spasm 
of  the  tongue,  recorded  as  idiopathic,  were  due  to  the  same  disease. 
A  girl,*  aged  nine,  suffered  for  some  months  from  attacks,  recurring 
every  ten  niinutes,  and  sometimes  during  sleep,  in  which  the  tongue 
was  protruJed  in  tonic  spasm,  and  towards  the  end  of  the  attack  the 
tip  was  turned  upwards ;  if  the  mouth  was  shut  at  the  time,  the 
tongue  was  firmly  pressed  against  the  teeth.  Her  own  explanation 
was  that  she  felt  an  irresistible  desire  to  protrude  the  tongue.  A 
young  man,  during  two  years,  had  from  fifteen  to  thirty  attacks  daily 
of  cramp-like  protrusion  of  the  tongue,  accompanied  with  pain  in  the 
muscles  connecting  it  with  the  hyoid  bone.f  In  another  instance  of 
a  girl  suffering  from  peculiar  hallucinations,  whenever  the  tongue 
was  protruded  it  presented  very  rapid  movements  of  protrusion  and 
retraction.^  An  allied  condition  probably  caused  clonic  spasm  (also 
in  the  stylo-  and  genio-hyoid)  which  existed  during  puerperal  melan- 
cholia. § 

Spasm  in  the  tongue  seems  to  be  sometimes  caused  by  irritation  of 
the  fifth  nerve.  In  one  instance,  it  existed  during  each  paroxysm  of 
neuralgia  in  the  lingual  nerve.  ||  In  another  case,  dental  caries  with 
ulceration  of  the  gums  seemed  to  be  the  cause  of  attacks  of  spasm,  in 
which  the  tongue  was  as  hard  as  a  piece  of  wood,  and  was  curved  up« 
wards,  with  the  tip  toward  the  palate.  The  spasm  afterwards  spread 
to  the  face,  neck,  and  arm,  and  ceased  on  the  removal  of  the  teeth.^ 

Paroxysmal  clonic  spasm  in  the  tongue  has  been  occasionally  met 
with,  especially  as  a  functional  affection,  as  which  it  may  accompany 
similar  spasm  in  the  face,  or  may  occur  alone.  Constant  clonic  spasm 
on  one  side,  involving  also  the  stylo-glossus  and  genio-glossus,  coin- 
cided with  puerperal  melancholia,  and  ceased  with  it,  in  one  recorded 

children)  recorded  by  Panthel  (*Deut  Klinik.,'  18&5)  and  Vallin  (*Gaz.  Hebd.,* 
1865.  No.  17). 

•  Dochmann.  *  Berl.  kl.  Wochcnsch.,'  1883,  No.  1. 

t  Personali,  '  Acad,  di  Med.  di  Torino,'  liil.  1891. 

t  Erb,  *  Kraiik.  der  Periph.  Nerv.,*  2  Aufl.,  1876.  p  296. 

§  SepelH,  •  Riv.  Sper.,'  1886. 

H   RombCTg,  •  Lehrl.uch,*  3  Auf.,  1857,  p.  888, 

T  Mitchell,  •  Med.-Cbir.  Traui.,'  vol  iv,  p.  76. 
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case.*  More  frequently  the  spasm  has  been  paroxysmal,  and  has 
accompanied  facial  spasm  (q.  v.),  A  man,  aged  thirty -three,  was 
liable  to  attacks  of  protrusion  of  the  ton^^ue,  wliich  was  pushed  out 
forty  or  fifty  times  a  minute.  Each  attack  was  preceded  and  accom- 
panied by  peculiar  sensations  in  the  left  side  of  the  tongue  and 
adjacent  gums.  The  spasm  seemed  to  be  greatest  in  the  left  half  of 
the  tongue,  and  it  spread  to  the  left  side  of  the  face,  where  there 
was  slight  loss  of  power.  Mastication  excited  the  spasm  ;  speaking 
did  not.  Eemak,  who  recorded  the  case,t  thought  the  spasm  was 
probably  of  cortical  origin,  and  the  contiguity  of  the  facial  and 
lingual  centres  gives  support  to  the  opinion.  The  attacks  ceased 
under  iodide  of  potassium  and  electrical  treatment.  Somewhat 
similar  paroxysms  of  clonic  spasm  were  limited  to  the  tongue  in  a  case 
described  by  Berger.iJ:  A  sense  of  tension  in  the  organ  preceded 
each  attack,  which  lasted  one  or  two  minutes.  The  attacks  occurred 
during  sleep  as  well  as  by  day,  and  continued  during  a  year  and  a 
half.  The  patient  was  a  woman  aged  twenty -eight ;  she  was  ansemic, 
and  recovered  when  treated  with  iron  and  change  of  air.  In  another 
case  a  man,  aged  forty,  had  suffered  for  two  years  from  attacks  in 
which  the  tongue  was  pushed  out  and  drawn  back  more  deliberately. 
The  intervals  between  the  attacks  varied  from  a  few  hours  to  several 
weeks. §  ' 

It  seems  clear,  from  these  meagre  facts,  that  spasm  in  the  tongue  is 
generally  paroxysmal,  and  dependent  on  functional  states  of  the 
nervous  system  that  are  removable  by  tonic  treatment.  It  thus 
differs  essentially  from  spasm  in  the  face  and  neck. 

Lingual  Dysaesthesia  is  also  met  with,  sometimes  as  an  obstinate  and 
obtrusive  malady,  giving  rise  to  the  impression  that  the  patient  has 
organic  disease  of  the  organ,  especially  cancer.  But  the  symptom  is 
allied  to  neuralgia,  in  connection  with  which  it  is  described. 


Paralysis  of  the  Palate. 

The  movement  of  the  palate  that  is  of  chief  medical  importance  is 
its  elevation,  which  is  best  seen  when  the  patient  utters  a  long  "Ah  ;" 
the  base  of  the  palate  is  then  drawn  up,  so  that  a  depression  is  formed 
in  the  middle  line  of  the  upper  half  of  the  palate.  It  is  probable 
that  this  movement  is  produced  clii  fly  by  the  levators,  each  of  which 
spreads  out  towards  the  middle  line,  and  there  blends  with  its  fellow. 
If  this  movement  is  lost  on  one  side,  when  the  patient  utters  the  sound 
the  middle  of  the  soft  palate  is  drawn  a  little  towards  the  unaffected 
fiide,  and   a  depression  is  formed  on  this  side  of  the  middle  line, 

•  Sepelli,  '  Riv.  Sper.  di  Frcn./  18S6. 

t  *  Bcrl.  klin.  VVochenschr./  1883,  No.  84 

X  *  Neur.  CentralU.,'  1882,  p.  40. 

§  Ibid. 
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instead  of  in  the  middle  line  itself.  The  difEerenoe  between  the  height 
of  the  edge  of  the  palate  on  each  side,  at  rest,  is  of  little  significance, 
since  a  difference  is  veiy  common  iu  health :  loss  of  action  of  one  side  of 
the  asygos  utuIsb  is  also  seldom  to  be  recognised  in  cases  of  unques- 
tionable paralvsis  of  tbe  palate.  In  bilateral  palsj,  howeyer,  the 
palate  hangs  lower  than  normal,  and  the  uvula  is  long  and  flaccid. 
Tbe  effect  of  palsj  of  the  palate  is  to  permit  the  regurgitation  of 
liquids  from  tbe  throat  into  tbe  nose,  and  to  interfere  with  speech  bj 
causing  a  persistent  nasal  resonance,  and  bj  preventing  the  compres- 
sion of  air  necessary  for  tbe  articulation  of  the  explosive  labial  oon- 
aonants.  Paralysis  of  one  side  of  the  palate  does  not  usually  cause 
aymptoms,  and  is  only  discovered  by  an  examination  of  the  throat. 

The  origin  of  tbe  nerve  supply  to  the  palate  is  one  of  the  most 
4ibscure  questions  connected  with  the  anatomy  of  tbe  cranial  nerves. 
The  levator  palati  and  azvgos  uvulss  are  said  to  be  supplied  from  the 
Vidian  nerve,  and  the  tensor  palati  from  tbe  otic  ganglion  of  the 
fifth.  The  fibres  from  the  Vidian  are  commonly  tbougbt  to  be  de- 
rived from  the  facial  nerve,  but  we  have  already  seen  reason  to  doubt 
the  truth  of  tbis  opinion.  It  is  certain  that  tbe  movement  of  the 
palate  just  described,  of  which  tbe  one  sided  loss  is  tbe  most  definite 
and  frequent,  is  innervated  from  one  of  the  nerves  that  arise  from  the 
medulla  oblongata.  Whenever  disease  at  the  surface  of  the  medulla 
•dama^^es  tbe  hypoglossal  and  spinal  accessory  nerves  so  as  to  paralyse 
the  tongue  and  vocal  cord  on  the  same  side,  it  will  almost  always  be 
found  that  this  movement  of  the  palate  is  lost.*  It  is  certain,  there- 
fore, that  it  depends  on  one  of  these  nerves,  as  was  pointed  out,  from 
experimental  results,  by  John  Reid  in  1838,  by  Bischoff  in  1842,  and 
afterwards  by  Stilling,  Wagner,  Bernard,  and  others.f  That  the 
innervation  is  really  from  the  spinal  accessory  has  been  conclusively 
proved  by  Beevor  and  Horsley,  who  found  that  the  palato  remained 
still  when  tbe  facial  or  glosso-pbaryngeal  was  stimulated  within  the 
skull,  but  moved  when  tbe  spinal  accessory  was  stimulated. ^  Fibres 
from  this  nerve  may  pass  to  tbe  palate  by  the  branch  that  the  pneu- 
mogastric  gives  to  the  pharyngeal  plexus.  In  some  cases  of  this 
paralysis  the  external  muscles  supplied  by  the  spinal  accessory  are 
wasted.  The  same  combination  of  palsy  of  tongue,  palate,  and  larynx 
occurs  also  from  disease  within  the  medulla,  damaging  the  bulbar 
nuclei,  and  is  considered  in  another  section.  The  causation  and  treat- 
ment of  unilateral  paralysis  of  the  palate  are  the  same  as  of  disease 
of  the  tongue,  already  described. 

*  The  frequency  of  this  fact  wm  first  pointed  oat  by  Hughlingi  Jackson  ('  London 
Hosp.  Rep.,'  vol.  i,  1864). 

t  See  an  instructive  paper  by  W.  A.  Turner,  •  Journal  of  Anat  and  Phys./  1889. 

X  '  Proc.  Royal  Society.'  That  tbe  spinal  accessory  is  tbe  nerve  for  tbb  movement 
ot  the  palate  was  suggested  by  S.  Alackenzie  ('  British  Med.  Joorual,'  AUrch  8rd» 
18S3),  and  al»o  iu  tbe  first  edition  of  tbis  wurk« 
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LOPATiTSATION  OF  CEREBRAL  DISEASE. 
(rkt.ation  op  locality  to  symptoms.) 

Tbr»  ch\vt  fnota  rp^jardinpf  tbe  relation  of  symptoms  to  locality  of 
1o«io!i  hnvo  Wow  already  incidently  described  in  tbe  account  of  tbe 
fnnotii^nB  of  tbe  brain  and  of  tbe  symptoms  tbrmselves.  Befi'rcnoe 
rnnst  ho  mndo  to  tbis  wbrn  tbe  object  is  to  ascertain  tbe  position 
of  a  lo«ion  from  tbo  symptoms  it  produces.  It  is  convenient,  bi»wever, 
to  tvcnpittilnto  tbo  various  effects,  regarded  from  tbe  side  of  locality, 
thut  aro  onnsod  by  disease  in  tbe  several  parts  of  tbe  brain,  so  far  as 
tbi??e  an*  known,  and  are  of  importance  in  diagnosis.  Tbe  Tariations 
thnt  dopontl  n|>on  tbe  nature  of  tbe  lesion  will  be  described  in  the 
actwtint  of  tbo  spooial  diseases.  Tbe  cbief  precautions  that  have  to  be 
olitf^nred  in  dniwing  conclusions  from  observed  facts  have  been  men- 
tion«^d  on  p.  15.*  It  should  be  remembered  that  the  symptoms, 
Awt  thoir  combination  constitute  tbe  evidence  as  to  the  seat  of  the 
iliwMi«*»  Tbo  mode  of  onset  and  course  indicate  its  nature,  which 
\ik  only  of  Walising  significance  in  so  far  as  some  lesions  are  more 
o^^mmon  than  others  in  certain  parts. 

Cwii»fi^iiAft  OoRTKX. — It  is  convenient  to  consider  seriatim  the 
(*^T^twil  n^jfjionu  into  which  tbe  cortex  is  commonly  divided,  beginning 
w^th  th^it  in  which  disease  most  frequently  causes  conspicuous 
*Tti^|^tx>in«k 

C^fmtraf  1^4Mpon^  i, «.  tbe  ascending  frontal  and  parietal,  anterior 
tir^  llimU  of  superior  parietal  lobule,  and  paracentral  lobnle  on  the 
ii«^i¥Nr  ^urfaoo.  Destruction  causes  hemiplegia  on  the  opposite  side, 
l^^nMuient^  with  secondary  degeneration  of  the  pyramidal  tracts 
Ml4  netdity  of  the  limbs ;  a  partial  lesion  affects  face,  arm,  or  leg. 
jMrinc^fNiing  to  its  position  (see  p.  80).  Partial  lesions  are  very  common, 
fimuon  account  of  tbe  wide  extent  of  the  central  region  ;  and  secondly, 
bc«aniM»  the  region  is  supplied  by  different  arterial  branches,  and  soften- 
iikg  fn>m  their  occlusion  is  frequent.  Partial  palsy,  "  monoplf^a,**  is 
fur  more  ci^mmon  from  disease  of  the  cortex  than  from  disease  more 
deeply  seated  ;  hence  it  always  suggests  a  cortical  lesion,  but  does  not 
|Wtwv  it  bei»ause  it  may  l>e  due  to  a  deeper  lesion.  The  leg  is  probably 
affected  alone  only  in  disease   of   tbe  medial   cortex    (paracentral 

•  The  rat^t  important  writing*  on  the  ■n>»ject  of  oercbml  looIiMtioni  are  by  Noth- 
Biif«U  in  hi«  :MliniraMe  and  pzhaustive  *  Topiwhe  Diagnostik  d*?r  Gehimkr.,'  1879 
Fcrrier,  *  Gul«toiuan  Lecture*  on  Localisation  of  Cerebral  Disease/  London,  2iid  ed. ; 
Cb«rtx>t  and  Piire*,  •  Revue  de  MW..'  1877, 1878.  1879,  and  1883,  and  Allen  SUrr, 
nuMWfOoa  collections  of  facts  published  chiefly  in  the  '  Amcr.  Joom.  of  Med. 
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affected  liiub.*  It  may  be  absent,  and  hcmiansesthcsia  never  results 
from  disease  limited  to  this  part.  Tactile  sensibility  is  more 
impaired  than  is  sensibility  to  pain.  There  are  commonly  no  definite 
mental  symptoms. 

Prefrontal  Lobe  — A  lesion  at  the  posterior  extremity  of  the  upper 
frontal  convolution,  at  its  junction  wit  h  the  ascending  frontal,  may  cauBe 
paralysis  of  the  foot,  or  convul- 
sion beginning  in  the  foot;  but 
with  this  exception  no  perma- 
nent motor  paralysis  results  from 
disease  of  this  region,  even  when 
it  extends  up  to  the  ascending 
frontal.  The  extensive  lesion 
shown  in  Fig.  115  produced  no 
palsy.  If  the  movement  of  the 
head  and  eyes  to  one  side  is 
represented  in  this  region,  as  is 
suspected  from  the  results  ob- 
tained   by    experiments    upon 

animals,  the  loss  in  man  is  quickly  compensated  by  the  other  hemi- 
sphere, and  disappears.  Exceptions  are,  indeed,  sometimes  seen,  in 
which  hemiplegia  is  accompanied  by  prolonged  deviation  of  the  head 
and  eyes,  but  the  seat  of  disease  causing  this  has  not  been  ascertained. 
Unsteadiness  on  walking,  like  that  of  cerebellar  disease,  has  Veen 
described  as  frequent  in  prefrontal  growths.f  It  is  distinguished  by 
associated  hemiplegia,  and  the  local  headache  and  tenderness  on  percus- 
sion.^ Local  convulsions  are  sometimes  caused  bj  irritating  disease 
adjacent  to  the  ascending  frontal.  Disease  of  the  third  frontal,  on  the 
left  side,  impairs  voluntary  speech  in  the  manner  already  described 
(p.  114),  and  a  similar  effect  is  produced  by  disease  of  the  correspond- 
ing region  on  the  right  side  in  left*handed  persons,  and  in  those  who 
have  recovered  speech  after  destruction  of  the  left  motor  speech 
region.  No  sensory  symptoms  are  caused  by  disease  in  the  pre- 
frontal lobe,  but  in  some  cases  considerable  mental  change  has  been 
observed,  various  in  character,  but  sufficiently  frequent  and  consider- 
able to  be  of  significance.  §     A  very  large  number  of  cases  are  on 


Fio.  115. — Extensive  softening  of  cortex  of 
left  prefrontal  lobe  which  caused  no  motor 
or  sensory  symptoms. 


*  References  to  tlic  evidence  of  this  will  be  found  in  the  chapter  on  the  functions 
of  the  cortex.  A  series  of  cases  of  disease  of  the  central  region  with  lo^ts  of  sensa- 
tion is  recorded  by  Petrina, '  Prag.  Zeit>chr.  f.  Heilk.,'  ii,  1887,  No.  6. 

t  Bruns.  *  Dent  med.  Wochenschr.,*  1892. 

X  The  experiments  of  Ferrier,  Mott,  and  Scli&fer  suggest  that  the  centre  for 
movement  of  the  head  is  at  the  root  of  the  second  frontal,  and  that  for  the  eyes  iu 
front  of  this;  that  for  a  downwanl  and  lateral  movement  being  in  the  upper  and 
for  an  upward  and  lateral  movement  in  the  lower  part  of  the  centre.  Extirpatiou 
of  the  opposite  centres  restrict  movements  (on  stimulation)  to  the  opposite  e}'e. 

§  A  familiar  instance  is  the  American  "  crowbar  case,"  in  which  a  crowbar  was 
driven  throngh  the  left  frontal  lube,  from  the  eye  to  the  coronal  suture,  and  the 
patient  lived  for  thirteen  years,  with  only  a  childish  mental  state  and  epileptic  fits. 
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record  of  disease  and  injarj  of  various  kinds  in  this  part,  in  which 
psjchical  disturbance  was  the  only  symptom.  It  is  greatest  when 
both  froutal  lobes  are  diseased,  and  sometimes  passes  away  (by  com- 
pensation) when  the  lesion  is  unilateral. 

Parietal  Lobe, — The  symptoms  produced  by  disease  of  the  ascending 
parietal  and  the  superior  parietal  lobule  have  been  mentioned  already. 
The  posterior  extremity  of  the  latter,  adjacent  to  the  parieto-occipital 
fissure  has  been  found  diseased  when  no  motor  or  sensory  symptoms 
have  been  observed.  Ptosis,  on  the  opposite  side,  has  been  observed 
in  many  casei  of  disease  (see  p.  19)  of  the  lower  parietal  lobule. 
Disease  of  the  posterior  part  of  the  inferior  lobule  probably  causes 
*•  crossed  amblyopia,"  and  on  the  left  side  interferes  with  the  visual 
perception  of  words,  and  may  apparently  cause  **  agraphia"  from  the 
loss  of  the  images  of  written  characters  ;  if  bilateral,  it  perhaps  causes 
mind-blindness.  On  one  side  it  may  be  associated  with  hemianopia  from 
the  disease  passing  inwards  to  the  **  optic  radiation.''  Extensive  disease 
of  the  whole  parietal  lobe  seems  to  lessen  sensibility  in  the  trunk  and 
limbs  on  the  opposite  side.  Such  an  isolated  effect  has  not  been 
observed,  but  it  is  certain  that  disease  involving  the  parietal  as  well 
as  the  central  cortex  causes  greater  sensory  loss  than  does  a  lesion 
that  is  confined  to  the  central  region. 

Occipital  Lobe. — Disease  of  the  apical  region,  and  especially  of  the 
cnneus,  causes  lateral  hemianopia,  and  a  partial  lesion  causes  loss  of 
part  of  the  half-field,  a  quadnintic  or  sectional  defect,  which,  when 
above,  indicates  a  lesion  in  the  upper  part  of  the  cuneus,  when  bolow, 
in  the  lower  part.  Lesions  of  the  outer  part  of  the  apex  have  been 
associated  with  hemianopia,  but  the  readiness  with  which  the  fibres 
from  the  cnneus  may  be  reached  must  be  remembered.  A  lesion  of 
both  occipital  lobes  causes  complete  loss  of  sight,  and  is  the  probable 
cause  of  this  when  it  is  sudden  in  onset.*  The  loss  of  the  second  half- 
fields  may  be  transient,  due  to  inhibition  by  the  the  primary  lesion. 
As  a  sequel  to  apoplectic  coma,  it  is  mentioned  later  (p.  817). 
If  the  onset  is  deliberate  and  conscious^ness  retained,  the  primary  and 
permanent  hemianopia  may  precede  the  secondary  and  transient  loss.f 

Possibly  disease  of  the  anterior  part  of  this  lobe  causes  colour 
hemianopia.  No  motor  or  other  sensory  symptoms  are  known  to  be 
produced  by  dist^ase  elsewhere  in  this  lobe.  Conjugate  deviation  of 
the  eyes  occurs  from  the  side  of  the  disease,  sometimes  in  irritating 
lesions,  and  is  doubtless  a  reflex  subserved  by  the  fibres  that  pass 
forward  to  the  prefrontal  lobe. 

TemporO'Sphetioidal  Lobe. — Only  auditory  symptoms  are  caused  by 

*  Sadden  complete  blindneM,  except  perception  of  a  bright  light  io  the  outer 
angle  of  the  left  field,  in  a  man  of  lixtj,  wai  found  to  be  due  to  softening  of  the 
whole  of  Uie  left  occipital  lobe  and  of  the  right  angular  gyrus,  &o.,  and  sub- 
jacent white  substance,  involving  the  fibres  of  the  "optic  radiatiun "  (Sioli, 
IIP.  Psych.  Vereins  Karluruhe.'  November,  18U2). 
Case  of  Noyes, '  Joum.  Nerv.  and  Ment.  Diaeafes,'  1889. 
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disease  of  tbe  outer  aspect :  deafness  in  the  opposite  ear  when  the 
disease  involves  the  hinder  half  or  third  of  tbe  first,  or  first  and 
necond  convolutions,  and  an  auditory  aura,  if  convulsions  are  caused 
hj  a  lesion  in  or  near  this  (>art.  Such  an  aura,  with  other  symptoms 
of  a  stationary  or  progressive  lesion,  justifies  the  dia$2piosis  of  disease 
of  this  part.  A  tumour  caused  convulsions  preceded  by  the  sound  of 
bells;  in  another  case  of  tumour  in  this  situation,  recorded  by 
Fei^usson,*  the  diagnosis  was  curiously  complicated  by  old  ostitis 
on  the  opposite  side.  The  deafness  is  not  permanent,  but  if,  as  in 
Mills'  case,  there  is  a  second  lesion  in  the  corresponding  region  of  the 
other  hemisphere,  total  deafness  results.  Conjugate  deviation  of  the 
«yes  has  been  observed  as  in  disease  of  the  occipital  lobe ;  it  is  pro- 
bably reflex,  and  duo  to  the  auditory  impression.  The  auditory  region 
is  said  to  be  more  extensive  on  the  left  side,  and  disease  of  the 
posterior  tLird  of  the  first  temporal  causes  word-deafness  and  the 
*' parsiphasia "  that  results  from  the  loss  of  the  leading  element  in 
the  subjective  revival  of  words,  and  consequent  "  verbal  amnesia." 
Disease  of  the  highest  (uncinate)  convolution  on  the  medial  surface, 
near  the  apex  of  the  lobe,  may  disturb  the  sense  of  smell  on  the  same 
«ide  (see  p.  20). 

Extensive  lesions  of  the  cortex  around  the  fissure  of  Sylvius, 
extending  over  a  considerable  area  of  the  central,  parietal,  and  temporal 
lobes  (such  as  is  shown  in  Fig.  15,  p.  23)  may  cause  hemiplegia  and 
hemiansesthesia  involving  all  the  special  senses,  the  opposite  eye  being 
the  more  affected. 

Lastly,  transient  bilateral  symptoms  may,  as  we  have  seen,  result 
from  irritative  inhibition  of  the  corresponding  centres  in  the  opposite 
hemispheres.  It  occurs  in  disease  both  of  the  cortex  and  white 
substance  if  lo  placed  as  to  influence  the  fibres  of  the  corpuf 
callosum* 

White  Substance  of  the  Hemisphebe;  Centbum  Otalb. — 
Disease  of  the  white  substance  causes  symptoms  resembling,  on  the  one 
hand,  those  of  disease  of  tbe  cortex,  and  on  the  other  of  the  internal 
capsule,  according  as  the  seat  of  the  lesion  approaches  one  or  the 
other  of  these  structures.  Thus  a  lesion  benciith  a  given  part  of  the 
central  convolutions  produces  paralysis  similar  in  distribution  to  that 
whicb  is  caused  by  disease  of  the  corresponding  region  of  the  cortex. 
Hemiplegia  is  pioduced  by  lesions  that  interrupt  the  fibres  which 
converge  from  the  central  region  to  the  motor  part  of  the  internal 
capsule.  One  importiint  difference,  however,  exists :  the  local  con- 
YuUions,  that  are  so  frequent  and  characteristic  a  symptom  of  a  cor- 
tical lesion,  are  met  with  in  disease  of  the  white  substance  only  when 
an  irritating  lesion  is  situated  just  beneath  the  grey  substance  so  as 
to  irritate  this  directly.  General  convulsions  are  rare,  and  occur 
chiefly  in  disease  that  increases  intra- cranial  pressure.     The  loss  of 

*  '  Journ.  of  Anat.  and  Phj-s.,'  1891. 
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Convulsions  may  attend  the  onset  of  an  acute  lesion,  but  are  infre- 
queut,  iiuJ,  as  iu  other  parts  except  the  cortex,  they  do  not  recur  after 
tbe  disease  has  reached  a  statiouary  sta^.  The  palsj  is  thus  tho 
typical,  common  form,  tbe  details  of  which  liave  been  described  at 
p.  75.  Most  cases  of  simple  hemiplegia  are  due  to  disease  of  this 
{•art.  and  we  must  therefore  assume  that  this  region  is  diseased,  un- 
less thi're  are  other  symptoms  to  indicate  a  different  s  at  of  the  dis- 
ease. But  hemiplegia  from  disease  of  the  capsule  is  not  always  com- 
plete ;  we  have  seen  (p.  29)  that  the  path  for  the  face  and  tongue 
seems  to  pass  chiefly  at  the  angle,  that  for  the  arm  iu  the  anterior,, 
and  that  tor  the  le^  in  the  middle  third  of  the  posterior  limb.  Small 
lesions  may  therefore  affect  chiefly  one  or  the  other  of  these  |>arts  ; 
there  is  seldom  an  actual  limitation  of  the  palsy,  although  isolated 
fueiul  hemiplegia  has  been  observed  from  disease  at  the  bend,  and  a 
bilateral  lesion  further  back  has  apparently  caused  plionic  laryngeal 
palsy.*  Hemianoesthesia  may  accompany  the  hemiplegia,  from  impli- 
cation of  the  separate  sensory  path  iu  the  hinder  third  ;  such  sensory 
U'Ss  sometimes  accompa  lics  hemiplegic  weakness  in  which  the  leg 
sutlers  most,  a  fact  which  is  explained  by  the  contiguity  of  the  fibres 
for  the  leg  and  the  sensory  path.  The  hemiana3sthe8ia  produced  by 
a  considerable  lesion  of  the  path  in  tho  capsule  may  be  complete, 
and  involve  the  special  senses  as  well  as  the  skin  and  the  muscles;. 
the  loss  of  vision  is  heiniauopia,  as  before  oxpl lined.  Smell  may  also 
be  lost  on  the  ansesthetic  side.  This  region  is  the  **  sensory  crossway  '* 
of  Charcot.  But  the  special  senses  may  escape,  even  when  the 
cutaneous  loss  is  great.  At  the  deliberate  onset  of  an  acute  lesion, 
tingling  and  other  sensations  are  far  more  common  than  they  are  when 
the  disease  is  limited  to  the  motor  part  of  the  capsule.  If  the  hemi- 
antesthesia  is  partial,  from  incomplete  disease,  pains  are  often  felt  in 
the  affected  limbs,  sometimes  most  persistent  from  the  irritation  of 
the  slightly  damaged  sensory  fibres  of  the  intern  il  capsule,  while  if 
the  lesion  is  so  placed  as  to  influence  in  like  manner  the  motor  fibres, 
thtfre  may  be  permanent  rigidity  of  the  limbs  of  the  opposite  side. 

Corpus  Striatum. — Acute  lesions  of  either  caudate  or  lenticular 
nucleus  generally  cause  liemi[)legia,  but  this  is  permanent  only  if  the 
internal  capsule  is  directly  dam:iged.  If  the  lesion  is  confined  to  the 
grey  substance  of  either  nucleus,  there  are  usually  no  persistent  sym- 
]itonis,  motor  or  sensory.  If  the  lesion  is  small,  and  is  at  a  distance 
ironi  the  white  fibres  of  the  capsule,  there  maiy  even  be  no  initial 
hemiplegia.  I  have  seen  a  narrow  vertical  band  of  central  softening, 
extending  from  the  anterior  to  the  posterior  extremity  of  the  lenti- 
cular nucleus,  wh»'n  no  trace  of  hemiplegia  could  be  detected  before 
death,  and  a  careful  hislorv  bad  elicited  no  account  of  any  previous 
jMial  vsis.  Even  a  quite  recent  haemorrhage  into  tho  lenticular  nucleus 
has  caused  no  symptoms.  Chronic  lesions,  such  as  tumour,  often 
develop  in  the  grey  nuclei  without  causing  paralysis.     From  these 

*  KIsenlohr. 
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facti  tt  ii  prtibable  that  no  seiuoiy  or  motor  palsy  is  produced  bj 
disiHise  of  tlio  grejr  inattor,  aud  that  the  symptoms  which  occur  at  the 
Otinot  of  fttMilf*  Ipiions  are  dne  to  the  interference  with  the  fibres  of  tbe 
itttem:\1  cfi|'B\il«?,  which  have  been  already  described.  In  a  few  cases* 
tti<>\>i!o  ffjvjpm  (chorcoid  movement)  has  been  observed  when  tbe 
^<^ion  intolrod  the  pontorior  part  of  the  lenticular  nucleus,  but  in 
n\o^t  t^nvn  the  intornal  capsule  was  also  damaged.  Disease  of  tbe 
ftt^r  mnttrr  of  this  or  tbe  thalamus  has  been  associated  with  brief 
int'^^i^f^i^d  tpm|M^raiuro  (Hale- White)  both  in  experiments  and  also 
AS  a  r^snlt  of  diMo.iso  in  man. 

Of^ftV  TAff/iimwn— Sli^'bt  hemiplegia  has  been  observed  when  the 
ttiw^.^^  brts  Wow  in  tlie  middle  third  of  the  thalamus,  but  is  absent 
if  fhf^  lo<iion  is  small  or  near  the  ventricular  surface;  hence  there  is 
a  ^IrvM^^  |>if»«tinn|)tion  that  the  loss  of  power  is  due  to  interference 
^Ih  \\m>  motor  part  of  the  internal  capsule,  which  is  adjacent  to  the 
^^•)W  I  bint,  in  disease  of  this  part  of  the  thalamus  another  motor 
%vm|^'^m  has  Ih'ou  0(*casionally  observed,  mobile  spasm  and  inco- 
<M%iinafi%m  on  the  opposite  side,  chiefly  in  the  hand.  The  symptom 
^^Ml^t  iiu«xHH>ds  trauHient  hemiplegia.  In  one  such  case  (in  ao  adult) 
t  tV^Mitxi  A  iimnU  cicatrix  of  old  softening,  limited  to  the  thalamus,taDd 
«i^x\riij  oUior  ximiiar  cases  are  on  record.  In  one  there  was  softening 
i«i  tlvr  low<»r  |>art  of  the  thalamus,  adjacent  to  the  crus.^  It  seems 
IMK^mUI^  that  the  initial  hemiplegia  is  due  to  the  interference  with  the 
^oai't^uUr  Hbnos,  and  that  the  subsequent  spasm  is  in  some  way  the 
4irr<l  r^'fiult  of  the  disease  of  the  thalamus.  IXsturbance  of  facial 
^|Mrv«»ioQ  has  been  ascribed  to  a  lesion  in  the  posterior  part  of  each 
I^MUaiuufk§  Si'nsation  is  not  impaired  by  lesions  limited  to  the  thalamus. 
A  »|«<(>cial  ivb^tion  to  the  impulses  from  the  muscles  has  been  suggested, || 
V«l  has  not  rtH^eived  the  confirmation  reasonably  to  be  expected, 
mhlK^ugh  it  would  agree  with  many  facts  and  hypothetical  explanations 
^  aTQiptoiiis,  as  athetosis,  cerebellar  disease,  &c.  Heniiansesthesia 
occurs  only  when  the  disease  extends  into  tbe  internal  capsule  outside 
the  pulvinar.  In  such  cases  there  may  also  be  hemianopia,  and 
this  symptom  may,  apparently  be  caused  by  disease  limited  to  the 
posterior  part  of  the  thalamus  itself.  I  have  seen  two  cases  in  which 
tWns  was  no  other  lesion  that  could  be  associated  with  the  hemi- 
«Bopia  which  existed  during  life,  and  the  pulvinar  has  been  found 

ophied  with  the  occipital  lobe  (and  also  the  anterior  corpus  quadri- 
linum,  the  external  corpus  geniculatum,  and  the  optic  tract),^  and 
degeneration  of  the  optic  tract  has  been  traced  to  it  (Noyes). 

It  has  been  thought  that  muscular  sensibility  is  specially  impaired 

•  IWrnange, '  R^vae  de  MM,'  May,  1883. 

t  •M«a.4:bir.  Trans./  1876.  p.  318. 

X  Gf«tff.  *  Arch.  f.  Psjch./  Bd.  xiv,  p.  598.    Choreoid  morementa  set  in  suddenly, 

isient  hemiplegia  and  hyperKstliesia.  §  Eisenlohr. 

I   From  the  symptoms  of  a  tumour  (Kiritxew, '  Neur.  Cent./  1891). 
^  Keenlohr,  18d0;  SUufPer,  1890. 
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bj  thalamic  lesions  (Mejnert),  but  the  evidence  does  not  satisfactorily 
eiolude  the  adjacent  capsule.  Diminution  of  reflex  action  has  been 
thought  to  be  another  effect,  but  it  is  met  with  in  disease  of  other 
parts  of  the  brain.     Vaso-motor  symptoms  do  not  seem  to  result. 

CoBPOBA  QuADRioEHiNA. — Lcsions  whoso  influence  is  confined  to 
the  corpora  quadrigemina  are  so  rare  that  there  is  considerable  doubt 
as  to  the  symptoms  produced.  It  has  been  thought  that  disease  of 
the  anterior  pair  causes  loss  of  sight  and  loss  of  action  of  the  pupils* 
but  in  most  of  the  cases  on  which  the  opinion  is  based  the  disease  was 
a  tumour,  and  optic  neuritis  co-existed.*  Ataxy  of  movement  has 
been  present  in  some  cases  of  disease  of  the  posterior  tubercles,  but  it 
resembled  closely  that  due  to  disease  of  the  middle  lobe  of  the  cere- 
bellum, im plica tian  of  which  (or  of  fibres  passing  from  the  cerebellum 
to  the  brain)  may  possibly  have  been  the  cause  of  the  symptoms. 
Loss  of  the  upward  movement  of  the  eyes  was  ]>roduced,  in  one  case 
under  my  care,  by  a  small  growth  at  the  junction  of  the  hinder 
tubercles  with  the  valve  of  Vieussens,  and  experiment  also  suggests  a 
connection  between  the  grej  matter  of  these  with  this  movement  of 
the  eyes.  But  in  most  cases  of  disease  of  the  tubercula,  causing  palsy 
of  the  ocular  movements,  the  lesion  has  extended  so  deeply  as  to 
involve  the  nuclei  of  the  third  nerves.  A  combination  of  the  above 
symptoms,  however,  justifies  a  suspicion  of  disease  of  these  structures. 
If  acute,  contraction  of  the  pupils  showing  irritation  of  these  centres 
adds  to  the  probability  of  the  lesion. 

Cbus  Cerebbi. — The  characteristic  symptom  is  hemiplegia,  involv- 
ing the  lower  part  of  the  face  as  well  as  the  limbs,  and  accompanied 
by  palsy  of  the  third  nerve  on  the  opposite  side,  t.  e.  on  the  side  of  the 
lesion,  the  two  symptoms  coming  on  at  the  same  time.  The  affection 
of  the  third  nerve  is  usually  complete,  but  now  and  then  is  partial ; 
sometimes  the  fibres  for  the  internal  ocular  muscles  have  escaped. 
Convulsions  are  seldom  met  with,  but  some  spasm  has  been  observed 
in  cases  of  tumour.  Loss  of  sensation  accompanies  the  motor  palsy 
when  the  lesion  extends  into  the  upper  region  of  the  cms,  and  is 
sometimes  accompanied  by  tingling  and  other  signs  of  sensory  irrita- 
tion. Vaso-motor  disturbance  is  occasionally  conspicuous  in  the 
paralysed  limbs.     Hemianopia  is  much  less  common  than  might  be 

*  One  ca^e  of  acute  lesion  cansing  these  symptoms  has  been  recorded  by  Dr.  Baa* 
tian,  and  I  have  seen  one  similar  case.  Hemorrhage  in  both  occipital  lobes  is  the 
most  likely  cause.  Bilateral  lesions  are  sometimes  simultoneons  and  symmetrical; 
probably  that  on  one  side  can  disturb  the  circulation  on  the  other.  A  woman  was 
unconscious  for  several  days,  evidently  from  cerebral  hsBmorrhage.  On  regaining 
consciousness  she  was  quite  blind.  In  a  few  days  more  viMon  returned  in  the 
bteral  half-fields  on  the  left  side,  but  remained  permanently  absent  in  them  on  the 
right.  It  would  seem  that  a  hfcmorrhnge  in  the  left  occipital  lobe  bad  inhibited 
fur  a  time  the  corresponding  half-vision  centres  on  the  other  hemisphere.  Such  an 
effect  may  readily  be  attended  by  disturbance  of  the  circulation,  facilitating  another 
bsBmorrhage.    Atheroma  also  is  sometimes  symmetrical* 


•^1^^  lft(\MtnAr\On  Of  CBRBBBAL  DI8BA8B. 

•'tjfii  t**i1  TrMtM  itiA  nfMiftflftiitj  of  the  optic  trmct,  and  hat  been  met  with 

lllii    fit      Itt     I   M-KiT    of    hlfll/HII*. 

r.nii.il  hni'.tm  in  or  riAfir  the  middle  line,  beneath  the  corpora 
•pill  l.ij*.  iiiln.i  frmy  rpfimo  t|i#^  Mjmptoms  of  aoute  nuclear  ophthalmo- 
l'''»'J'  .h  »iii.i/1  itf.  |,  \(tH.  The  paralysis  is  usually  incomplete, 
V  Mi.il.l.  .11  .linf  I'll.iif  i/,ti.  ;i.nd  t^ndu  t')  it^sst^n.  A  very  su|»erficial  lesion 
iHMv  •■•'•  ».  iKi  lirffii|,|#-j/ift^  |,tif,  |p>art.ial  palsj  of  one  third  nerve,  from 

.I'Mi I',  il.r    i..',f  fil.r''<.  with  |>erHi8tent  giddiness  supposed  to  be 

liif  »'•  in»'  if.  1 1  n«  *•  w.Mi  flhp'ii  from  the  cerebellum. 

r.M  .  liniliiriil  \rn\ftun  of  the  pons  often  cause  palsj  of  the 
Unit. I.  ..»!  ..nrt  .:i,ii«  ,in/|  of  til*'  fifth,  facial,  or  sixth  nerve  on  the  other, 
iliii  .ill«  iiittN^  iMMiipIm/iH. "  '\*'nt*r\\t^<\  at  p.  81.  But  a  lesion  may  be 
•II  |.l'»«f'1.  ptouffuWy  111  flif  iipp^r  part  of  the  pons,  that  the  cranial 
MHifi  4  iiM'l  titi'-trt  r'iir;tp«».  and  t  h^  hemiplegia  is  then  indistinguishable 
hnin  Ihfif  Nvhirh  r«*4iiltii  from  disease  of  the  internal  capsule.  An 
tiMpMtl«itti  Mtithtfi'ml  Mvmptom  is  the  lost  of  the  conjugate  movement 
iif  i.nih  rtyn*  towitrf)«  th«*  Hid#>  of  the  lesion,  detcribed  at  p.  186,  or 
i>Mr«'ft»t|4>tiitintf  fMnjii(/aM  Hpasm  (often  with  nystagmnt)  when  the 
If^viMii  itrttititi  ihr  rfnfr«*<i.  BilHt*»ral  letiont  are  not  uncommon;  the 
liiiibo  or  \'t%rt*  on  both  Hides  may  then  be  involved.  Difficulty  in 
«wiiM«twlii)/  nui\  Ml  itftii'iilation  is  common,  but  is  lets  pronounced  and 
|indMttvf»id  (hnn  in  l«*sionN  of  the  medulla  oblongata.  The  fibres  for 
tirthMil  it  ton  Ni*i«m  to  run  in  the  medial- posterior  part  of  the  pyramidal 
i)t««it.  iitid  throtii^h  (hoHH  on  either  side  the  muscles  of  both  sides  can 
livi  itirtitt*n«v<|  ll**nf*f*  a  unilateral  lesion  in  the  upper  part  of  the 
iuti\«  ^\*^*  it*>t  itfffrt  articulation,  but  a  bilateral  lesion  often  impairs 
it  ottrrm«^ty.  Oonisionally  disease  of  the  pons  causes  a  defect 
ourioUMlv  likt^  that  of  some  c^aHPsof  motor  aphasia,  unmeaning  syllables 
\^\\\\*  rorrtH'tly  utt«»r«d,  at  "  sej-je-pel  **  instead  of  the  desired  word.* 
l?oitvn)Mions  are  very  rare  in  chronic,  but  may  occur  at  the  onset  of 
«««utt«  leHions ;  they  liave  often  a  i)eculiar  character,  both  arms  or  both 
lM(t  mitv  l>e  fhietly  involvp<],  or  there  may  be  serai-convulsive  parox- 
vsmt  of  ouu^hing.  Som<'times  there  is  general  rigidity  of  the  limbs, 
inmtiuuous  or  paroxysmal.  The  muscles  supplied  by  the  fifth  nerve 
inav  lie  fixed  bv  spasm  causing  trismus.  Cboreoid  movements  have  been 
nottnl  in  rare  <>ases ;  in  one  instance  there  was  rhythmical  spasm  on 
voluntary  tnovement  (Bastian).  Loss  of  sensibility  in  the  limbs  and 
trunk  is  sometimes  ass<  dated  with  the  motor  palsy,  in  consequence  of 
the  implication  of  the  tegmental  region  of  the  pons,  and  loss  of 
muscular  sensibility  with  ataxy  in  the  arm,  has  followed  a  lesion 
between  the  hypoglossal  roots  and  the  middle  line.f  The  region  of 
the  skin  ic,  supplied  by  the  filth  nerve  usually  escapes  on  the  side  of 

•  It  luaT  be  tbftC  tbe  v^^tb  from  the  motor  apeech-Cfntre  is  dUtiiict  from  that 
for  mere  urticuliition.  Svvcrml  similar  cases  are  on  record  in  which  there  wai  no 
indirmtion  of  any  iliseasc  above  tl  e  pons, 

^  Intermvtii'ir  tibres  sappostd  to  ascend  to  tbe  qnadrigeminal  fiUet  (Goldscbeidar, 
•  O'-artt*  Ann./  ISyi). 
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the  beiDiplegia,but  is  anAstbetic,  aud  is  sometimeB  tbe  seat  of  pain  on 
the  side  of  a  lesion,  so  placed  as  to  involve  the  nncleas  or  root-fibres. 
The  motor  part  of  tbe  fifth  may  suffer  without  tbe  sensorj  portion ; 
loss  of  taste  may  accompanj  tbe  palsv.  Ophthalmitis  is  also  met 
witb,  but  much  less  frequently  than  when  tbe  disease  involves  the 
trunk  of  the  nerve.  Acute  irritating  disease,  especially  bs^morrbage, 
may  cause  strong  contraction  of  the  pupils,  and  a  lesion  that  extends 
into  the  upper  i>art  of  the  pons,  beneath  the  corpora  quadrigemina, 
may  paralyse  tbe  external  ocular  muscles.  Auditory  symptoms  are 
rare,  but  deafness  has  existed  on  the  side  of  the  lesion,  or  a  subjec- 
tive sensation  of  sound  has  attended  tbe  onset  of  an  acute  process. 
Oiddiness  occurs  chiefly  when  tbe  disease  is  in  the  neighbourhood  of 
the  middle  peduncle  of  the  pons;  it  may  be  most  intense  and 
even  amount  to  actual  movement.  It  is,  of  course,  attended  by 
Tomiting,  which,  without  vertigo,  is  not  specially  frequent.  Disturb- 
ance of  respiration  and  of  the  action  of  the  heart  (even  to  108^, 
glycosuria,  and  albuminuria  are  sometimes  observed,  but  the  urine  is 
seldom  altered  in  cases  of  tumour.  Hyperpyrexia  is  not  uncommon 
immedisitely  after  the  onset  of  an  acute  lesion  of  the  pons,  especially 
hemorrhage,  and  is  of  grave  significance. 

Medulla  Oblongata. — Severe  acute  lesions  of  tho  medulla  are 
•quickly  fatal  by  interference  with  the  respiratory  or  cardiac  centres, 
and,  on  account  of  tbe  small  size  of  the  medulla,  and  the  close  proximity 
of  its  centres,  a  bsemorrbage  usually  has  this  effect  even  when  of 
small  size.  The  chief  acute  lesion  that  may  give  rise  to  a  diagnostic 
problem,  is  softening  from  vascular  obstruction.  Motor  symptoms  in 
the  limbs  are  often  bilateral,  and  sometimes  involve  especially  the 
upper  or  lower  limbs ;  if  one  sided,  the  tongue  may  be  paralysed  on 
the  side  opposite  to  the  lesion,  if  this  is  in  the  anterior  part  of  the 
medulla,  so  as  to  involve  tbe  pyramid  and  tbe  root- fibres  of  the 
hypoglossal  nerve.  The  face  (with  the  exception  of  the  lips)  always 
'escapes.  The  most  characteristic  symptoms  are  those  that  are  due 
to  the  interference  with  the  bulbar  nerves,  the  hypoglossal,  glosso- 
pharyngeal, and  spinal  accessory.  Such  symptoms  are  seldom  uni- 
lateral, because  they  usually  depend  on  interference  with  the  nuclei, 
and  these  lie  for  the  most  part  near  tbe  middle  line,  and  suffer  on 
both  sides.  Hence  the  resulting  ]>alsy  commonly  involves  the  orbicu- 
laris oris  (which  is  supplied  from  nerve-cells  near  the  hypoglossal 
nucleus),  tbe  tongue,  palate,  pharynx,  and  sometimes  the  larynx, 
with  impairment  of  articulation  and  of  deglutition.  The  paralysis 
often  amounts  to  almost  complete  loss  of  articulation,  but  loss  of 
power  in  the  pharynx  is  seldom  absolute,  perhaps  because  the  glosso- 
pharyngeal nucleus  is  farther  from  the  middle  line  than  are  those  of 
the  hypoglossal  and  spinal  accessory  nerves.  Tbe  resulting  symptoms 
are  described  more  fully  in  a  separate  section  on  tbe  bulbar  paralysis 
that  resultsf  rom  nuclear  degeneration,  and  acute  lesions  of  the  medulla. 
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f^M  Mri'^r.  lirnit^Hn  in  llio  motor  region  cnnne  paral jsis  on  both 

t       III  I  iC  ilm  i1i>TMcii«  iR  Hiinatrd  in  tbe  ceutres  for  the  muBcleB  of 

'  •'  1. 1  •!  11  M  .  wlm  li  in.  iivnr,  l>y  compensation,  when  one  hemisphere 

'»  ■  '      '    'I'    I -HI  1 1  •,"••<  ol   iliPMf  YiiiiK(;lf*8  is  i^reat  in  degree;  in  com- 

r'  '   1-        '  •     mil*  I  lii'it  riiirw'rl  t)y  disease  lower  down  the  motor 

r ' '  i»      •'  «'    !'»■    I".'!  |.:iHn  .ir«!  M<»ar  tojjether.     Thus  disease  of  the 

'••   ''•    ♦    j''»!    i.r   I  Im    ..  iif-nl   n':,'inn«i,  which  sometimes  results  from 

••'  •"•■  ;•  •'!  '  •  «■    I '}•"!•  ffnriFi.'  l.iifh,  r'niiHos  ]>alsj  of  tbo  legs  closelj 

t      .iiM.i.  .    'iiif    i.ii\  '.i  'imr;itt#iot'  ih«  H|)inal  c<^rd.     Disease  of  the 

'•    ■    '    |-"'     ••'      «' 'i    I  •/■/•»i'!iii;y  frontnl  convolution  causes  bihiteral 

I"'   ,    ■•     ^'      •;      •   ti'Mii-.  ir.ii  throat,  cloMel  J  resembling  labio-glossal 

i-»«  ''.   •  j,  ».».!'.  l,ii|iiir  j.fir;ily>«i«/*  it  in  termed.     Soo  too  in  the 

••     •      I      r-.n*'    ri    "Mfli   « i.rri r  fimat ioR  wcurs ;  complete  deafness 

'■• » .  '■      III  •'  1  1.;  .ii.-.  :iM*'  'f  «Ti/  h  firnt  temporal  convolution.     In  the 

•  ^-  •»  -H  i.i..i»i  lit  wl.ir  li  •  hr*  «<yinpt(*ms,  ct»mmon1j  duo  to  disease 
.1"  I.  Ill  ii.  iiii«].li*'ii- '.  Iff  jirorliiffrl  )tj  disease  on  one  side,  it  is  pro- 
i..iM.i  '111*  ♦iiiiM  \m  ;i  r/.Tirrr-riif  111  oT  old-fltauding  defect  on  the  other 

♦  i«\     ••     '-■«'    Mi««  'ij.|)nr''Tif  r•xr^ptionff  do  not  real! j  contravene  the 

III  Ml'. II   f.iln      Itilfitfril   riiMcnHP  of  the  occipital  lol^es  may  cause 

.,1.  I. till.'  Min.lni-.'-:.  .i  'v,ni|if iiiml  of  doiihle  heniiaiiopia ;  it  has  usually 

I.-. ,  l.j..  il    III   iwn    MM.nratn  .'i.tinrkfi,  liiit  need  not  necessarily  do  so. 

\c  til.  .  i^f  iiM-i.f  iiiTiirl  nn  J)  '\\7  M'oot-notp)  shows,  it  is  often  needful, 

.vi.tiM  n.i'i'M  irn  )iiliiti>r:il  KvinjitomH,  to  Wait  a   few  davs  in  order  to 

, ml  Hill'  iiilitliitioti  'A'  tiiM  i'i»ntivii  on  the  second  side. 

<  ViirTirt.f  ftM       |)iHfnfiA  of  Mm*  midille  lobe  of  the  cerebellum  causes 

iin4tf*n«linrv:4  nt'    iMnviMMMnt,  —  .'i   n^elinir   gixit  and  often  a  difficulty 

11  «friii<lititr.  a  tiiiitiTif'V  til  Hway  which  renders  difficult  the  main- 

•  «iii>iitin  of  «>)|nilihriiim  Som*MimeH,  but  not  of  ten,  there  is  a  tendency 
r,.  f.il)  ittirkwiinlfi  TluTi*  is  not  the  irregular  movement  of  the  legs 
that  ihtir;!*  tfrisfn  ]«H*onintMr  ataxy,  altliough  in  some  cases  of  tabes 
(lii«  uii^tfMidiitfMiR  cUiMcly  lOMfmhles  that  of  cerebellar  disease.  In 
walkintr.  th**  trn«l«Mtry  to  oMnllittiou  may  give  a  zii^zag  direction  to  the 
walk,  and  tho  rfKt'nihlance  to  the  ^ait  of  a  drunken  person  is  often 
«  Umm*.  Thf*  aiiiiH  are  Uhually  Ht«*a<ly  ;  rar<'ly  tht*y  present  some  jerky 
iu«*i>-oidiiniti«»n.  The  iinisti^adiness  is  due  to  damage  to  the  middle 
lok>f.  tMtlu'r  from  dist^as^  in  it,  or  from  compressing  dise;ise  in  one 
licniiH{hcnv  If  a  Icsitm  in  one  hcminphere  does  not  compress  the 
uiuUilt'  U>We,  this  symptom  ifl  altsent,  and  such  a  lesion  seems  p^r  is 
to  cause  no  svmptoniH  l»y  whi<-h  it  can  be  recognised.  Other  sym- 
ptom r  «>f  corcletiar  iliseaM«>  orcur  also  in  many  diffen^nt  intracranial 
mn ladies,  l>nt  are  more  frequent  in  disease  of  the  cerebellum  than  in 
disease  elsewhere,  so  that  they  have  a  slight  localising  value;  such 
are  ijiddiness  and  vomiting,  but  these  occur  only  in  sctive  diseases 
that  irritat-e  or  ci>m press,  e,  g.  in  tumour  snd  at  the  onset  of  acute 
vasrular  lesions.  The  unsteadiness  is  not  nei^essarily  related  to 
vertigo  ;  the  two  are  sometimes  associated,  but  the  unsteadiness  may 
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be  extreme  when  there  is  no  subjective  sense  of  giddiness.  Nys- 
tagmus is  frequent  in  cases  of  tumour,  but  we  do  not  know  how  it  is 
caused.*  In  some  cases  of  tumour  of  the  middle  lobe  the  knee-jerk 
cannot  be  obtained.  Its  loss  is  often  not  constant ;  a  slight  move- 
ment ma?  be  elicited  at  times,  and  at  other  times  none.  The  loss  has 
been  found  onlj  on  the  side  opposite  to  a  tumour  in  oue  cerebellar 
hemisphere.f  There  is  no  evidence  regarding  the  mechanism  of  this 
curious  svmptom,  but  we  may  note  the  contrast  it  presents  to  the  effect 
of  disease  of  the  motor  region  of  the  cerebral  cortex,  which  augments 
the  knee-jerk.  The  influence,  the  loss  of  which  leads  to  increase,  may, 
unrestrained,  have  the  opposite  effect,  and  cerebellar  disease  may 
ioTolve  the  loss  of  such  a  controlling  and  guiding  upward  influence 
(see  p.  !i9)  X  A  sudden  irritating  cortical  lesion  may  abolish  the 
knee-jerk  for  a  few  hours. 

Many  other  symptoms  are  produced  by  cerebellar  disease  that  exerts 
pressure.  The  pyramidal  tracts  often  suffer  thus,  and  hence  the 
limbs  are  weakened,  and  the  weakness  is  accompanied  by  the  usual 
increase  of  myotalic  irritability.  Thus  in  one  case  of  cerebellar 
tumour  there  may  be  no  knee-jerk,  and  in  another  it  may  be  increased. 
The  cranial  nerves,  especially  the  sixth  nerves,  may  likewise  be 
affected  by  distant  pressure.  Occasionally  there  are  other  signs  of 
compression  of  the  medulla  oblongata,  such  as  difficulty  of  articula- 
tion, &c.  These  symptoms,  which  are  almost  confined  to  morbid 
growths,  are  described  more  fully  in  tbe  chapter  on  intra-cranial 
tumours. 

Convulsions  are  rare  in  disease  of  the  cerebellum,  but  have  occurred 
occasionally,  epileptiform  in  type,  and  probably  indirect  in  origin. 
Tetanoid  rigidity,  with  bending  back  of  the  head,  constant  or 
paroxysmal,  has  been  met  with,  and  has  been  ascribed  to  the  cere- 
bellar disease  (Kughliugs  Jackson).  But  it  occurs  only  in  tumour, 
and  is  met  with  also  in  cases  of  infiltrating  glioma  of  the  pons,  so 
that  it  may  be  pressure  effect.  Ussmorrhage  into  the  cerebellum 
sometimes  extends  into  the  side  of  the  pons,  and  the  symptoms 
become  indistinguishable  from  those  of  an  acute  lesion  in  the  latter 
situation. 

Gbbebbllab  Peduncles. — The  superior  and  inferior  peduncles 
are  scarcely  ever  the  seat  of  isolated  disease.     The  middle  peduncle  is 

*  It  was  in  a  case  of  tumoar  of  ttie  cerebellum  that  the  oarious  rhjthoucal  spagin 
In  tbe  pharynx  mentioned  on  p.  208  was  observed. 

t  Knapp.  ' Journ.  Nerv.  nnl  Ment.  Dii.,*  1892. 

{  The  croASc'd  relation  of  the  symptom  to  its  cause,  jast  mentioned,  it  a  difBcultj. 
Lut  we  need  to  know  whether  it  is  constant,  and  also  more  of  tbe  upward  connec- 
tion of  the  cerebellum.  If  the  above  hypothesis  ia  correct,  the  fibres  through  which 
the  cerebellum  exertn  its  up.vard  influence  m%y  not  pass  directly  to  the  motor 
cortex,  and  a  tract  of  fibres  is  said  to  pass  by  the  superior  cerebellsr  peduncle  to  the 
optic  thalamus  of  the  same  side  (Marchi).  The  knee-jerk  is  sometimes  ioat  on  both 
aides  when  a  tumour  is  in  oue  cerebellar  hemisphere. 
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DISEASES  OF  THE  MEMBRANES  OF  THE 

BBAIN. 


CONGESTION. 


AcTiTB  congestion  of  the  membranes  of  the  brain  constitutes  the 
'first  stage  of  inflammation,  and  has  been  supposed  to  exist  as  an 
independent  condition  in  some  cases,  chiefly  in  children,  in  which 
there  are  acute  cerebral  symptoms — headache,  delirium,  convulsions, 
coma — ending  sometimes  in  recovery,  sometimes  in  death.  In  tbe 
latter  cases  indications  of  meningeal  hypersemia  have  been  found.  It 
is  assumed  that  in  all  these  cases  the  condition  is  one  of  active  con- 
gestion of  the  membranes.  In  fatal  cases  the  symptoms  are  similar 
to  those  of  rapid  meningitis,  and  it  is  probable  that  the  condition  is 
•of  this  nature.  In  other  cases  it  is  possible  that  the  congestion 
involyes  the  whole  brain  or  part  of  the  brain.  The  treatment  of 
congestion  of  the  membranes,  if  it  can  be  recognised*  is  that  of 
meningitis. 


INFLAMMATION   (MENINGITIS). 

Of  the  three  membranes  that  enclose  the  brain,  only  two  are  patho- 
logically separable,  since  the  arachnoid  and  pia  mater  always  suffer 
together.  The  separate  inflammation  of  the  dura  mater  is  termed 
**  pcLchymeningitis,**  and  is  much  less  common  than  the  affection  of  the 
pia  arachnoid,  which  is  commonly  meant  when  **  meningitis"  is  spoken 
of.  Tbe  affection  of  the  soft  membranes  has  been  of  late  termed 
"  leptomeningitU,**  in  more  precise  antithesis  to  pachymeningitis. 

INFLAMMATION  OF  THE  DURA   MATER  (PACETMESINOITIS). 

In  the  dura  mater  there  are  two  layers ;  a  thin  inner  layer  with  a 
smooth  epitheliated  surface,  and  a  thicker,  looser,  outer  layer,  which 
serves  as  a  periosteum  for  the  bones.  Inflammation  may  affect  pri- 
marily either  of  these  layers,  and  thus  constitute  what  has  been 
termed  external  or  internal  pachymeningitis.  The  former  is  the  most 
•common. 
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External  pachtmbningitis  is  almost  always  seoondarj  to  injury 
or  to  adjacent  disease,  and  is  Terjr  rare  in  children.  The  injury  that 
causes  it  is  usually  a  Mow  on  the  skull,  ofti>n  one  that  fractures  the 
bone,  and  causes  an  effusion  of  blood  between  the  bone  and  the  dura 
mater.  The  disease  is  usually  caries  or  necrosis  of  the  bone,  sometimes 
involfing  only  the  outer  table;  in  caries  of  the  petrous  bone  there  is 
often  purulent  pachymeningitis  in  the  neighbourhood,  which  is 
believed  by  some  to  be  the  agency  by  which  the  pia  mater  becomes 
inflamed  in  these  cases.  The  disease  results,  in  rare  cases,  from 
mischief  outside  the  skull,  as  erysipelas,  ]>r()bably  by  the  mechanism 
of  the  veins  of  the  diploe.  Very  rarely  the  meningitis  occurs  without 
any  traceable  cause.  The  anatomical  changes  consist  at  first  in  red- 
ness and  oedematous  swelling  of  the  tissue,  which  soon  becomes  first 
discoloured  and  then  infiltrated  with  pus,  which  may  accumulate  in 
considerable  quantity  between  the  dura  mater  and  the  bone.  Very 
rarely  pus  forms  between  the  two  layers  of  the  dura  mater.  The  in- 
flammation may  spread  to  the  inner  layer,  and  even  from  this  to  the 
pia  mater,  so  that  the  two  become  glued  together  by  lymph.  If  the 
inflammation  subsides  without  the  formation  of  pus,  there  remains  a 
thickening  of  the  outer  luyer  of  the  dura  mater,  firmly  connecting  it 
with  the  skull,  and  into  this  tissue  osteophytio  growths  may  extend 
from  the  bone. 

The  $ymptom$  of  the  secondary  inflammation  are  usually  lost  Id 
those  of  its  cause.  When  distiuct  symptoms  exist  they  are  usually 
gradual  in  their  onset,  and  consist  in  headache,  delirium,  and  tome- 
times  convulsions.  When  there  is  a  collection  of  pus  compressing  the 
motor  region  of  the  cortex,  there  may  be  paralysis  of  the  opposite 
limits.  There  may  be  fever,  but  often  there  is  no  elevation  of  tempe- 
rature that  can  be  referred  to  the  meningeal  inflammation.  The 
condition  is  serious,  but  not  quite  so  grave  as  most  other  forms  of 
meningitis.  The  treatment  is  first  ar.d  chiefly  that  of  the  ]ocb.\  disease 
or  injury  exciting  the  intra-eranial  inflammation;  and  secondly,  the 
same  measures  as  are  suitable  for  other  forms  of  meningitis,  in  so  far 
as  they  are  compatible  with  the  treatment  of  the  cause  of  the  disease. 
If  there  is  reason  to  susi>ect  the  formation  of  pus  between  the  bone 
and  the  dura  mater,  this  may  be  let  out  by  trephining. 

Intbbnal  PACHTMENiNoms  is  met  with  in  two  forms,  purulent 
and  hsBmorrhagic,  the  latter  giving  rise  to  what  has  hmg  been  termi^d 
'*  heematoma  of  the  dura  mater."  Both  are  uneommon ;  the  former, 
indeed,  is  extremely  rare.  In  congenital  syphilis  the  whole  membrane 
may  be  much  thickened  by  fibroid  tissue. 

PUBULENT  INTERNAL  PACHYMENINGITIS  is  USUally  aSSOcistcd  witha 

similar  inflammation,  either  of  the  outer  layer  or  of  the  pia  mater.  In 
one  or  two  cases  it  has  been  met  with  as  an  apparently  primary 
condition.  The  symptoms  have  been  similar  to  those  of  purulent 
inflammation  of  the  pia  mater. 
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**  HjiMOBBUAOIC    INTERNAL  PaCHTHBNINGITIS  ;"   HjBMATOMA  OF  TRB 

DuBA  Mater  ;  Mbninobal  Blood-tumoub. 

A  peculiar  formation  that  extends  over  the  brain,  commonlj  over 
both  hemispheres,  and  consists  of  membranous  lavers  with  the 
remains  of  blood  between  thvm,  has  long  been  known  bj  this  name. 
The  maUidj  is  very  rare,  and  it  is,  indeed,  of  interest  chieflv  as  a 
pathological  curiosity  enigma,  for  it  has  not  been  often  suspected 
during  life,  and  we  do  not  know  whether  it  can  be  influenced  by  treat- 
ment. It  is  commonly  described  as  a  result  and  variety  of  inflamma- 
tion of  the  dura  mater,  because  Vircbow,  in  1854,  brought  forward 
evidence  to  show  that  this  was  its  origin.  It  had  previously  been 
ascribed  to  primary  hsBinorrbage,*  and  this  view,  advocated  by 
Prescott  Hewett  in  1845,t  bas  been  recently  revived  by  Huguenin 
lind  stronjj^ly  supported  by  Wi^gleswurth  ;  the  question  is  still  un- 
decided. But  provisionally,  and  on  account  of  the  course  of  the  svm- 
ptoms,  the  disease  may  be  cimsidered  among  the  varieties  of  inflam- 
mation. It  is  so  uncommon^  that  a  brief  notice  of  it  m;iy  suffice; 
Huguonin's  exbaustive  descri])tion  of  the  malady  in  Ziemssen's  *  Hand- 
buch  '§  and  Wigglesworth's  account  of  it||  are  accessible  to  all  readers 
likely  to  be  interested  in  the  subject. 

Causes. — The  condition  is  met  with  chiefly  in  males,  less  than  one 
fourth  of  the  cases  having  been  in  females.  It  is  least  rare  in  old  age  ; 
more  than  half  the  cases  occur  in  persons  above  fifty  years  of  age,  40 
per  cent,  are  over  sixty,  and  just  a  quarter  are  over  seventy.  Con- 
sidering the  comparatively  small  pro|>ortion  of  persons  who  reach  the 
age  of  seventy,  tbis  proportion  shows  that  the  tendency  to  the  disease 
is  enormously  increased  by  tbe  tissue  changes  incidental  to  age.  In 
early  life  it  is  relatively  as  well  as  absolutely  infrequent,  and  occurs 
chiefly  in  infancy,  as  frequently  in  the  first  year  of  life  as  between  one 
And  twenty  years  of  age.  Tbe  affection  is  commonly  secondary  ;  some 
cases  have  followed  an  injury  to  the  head,  but  tbe  diseases  to  which 
it  is  most  frequently  consecutive  are  some  forms  of  chronic  insanity 
{especially  general  paralysis  of  the  insane)  and  chronic  alcoholism.  In 
general  paralysis  it  occurs  at  any  age  over  thirty.  It  is  said  also  to 
have  followed  some  acute  and  cbronic  blood  diseases,  especially  acute 
rheumatism  and  smallpox,  typhus  and  relapsing  fevers,  scui-vy,  and 
profound  anaemia  A  similar  condition  bas  been  met  with  in  ''scorbutic 
rickets,"  in  wbicb  periosteal  haemorrhages  occur. 

*  By  Houssard,  Haillarfcer,  and  others.  t  '  Med.-Chir.  Trans./  1845. 

X  Its  rarity,  at  any  rate  outside  asylums,  may  be  judged  from  the  fact  that 
doring  the  fir«t  forty  years  in  which  the  Pathological  Society  received  the  curiosities 
of  metropolitan  necroscopy,  not  a  single  specimen  was  brought  bclbre  the  Society 
iiom  any  London  hospital. 

§  Bd.  xi,  p.  342  (Ist  ed.);  vol.  xii  of  the  Americ:in  translation. 

I  •  Brain,'  1892.    S«e  also  Pitt, '  Path.  Trans.,'  1892. 
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Patholoot. — The  condition  is  bilateral  in  about  half  the  cases. 
Within  the  dura  mater,  between  it  and  the  arachnoid,  and  commonlj 
adherent  to  both,  are  lasers  of  peculiar  membranous  tissue.  This 
extends  over  the  greater  pai-t  of  one  or  of  both  hemispheres.  Tho 
tissue  is  soft  and  red  at  first,  afterwards  paler  and  firmer.  There  maj 
be  several  layers,  even  six  or  seven,  adherent  ut  the  edges,  so  as  to 
form  a  series  of  sacs,  which  contain  blood,  liquid  or  coagulated,  or 
in  various  stages  of  degeneration  ;  and  ultimately  there  may  remain 
only  coloured  serosity,  in  which  crystals  of  cholesterinearesometiinoB 
found.  Occasionally  the  membranes  are  adherent  in  places,  so  as  to 
render  the  cavities  loculated.  The  red  tint  of  the  membranes  depends 
on  minute  vessels,  and  on  the  presence  of  degenerating  blood  ;  the  in- 
creased consistency  and  pallor  of  the  later  stage  is  due  to  the  develop- 
ment of  a  delicate  fibrous  tissue.  In  rare  cases,  suppuration  has 
taken  place  so  as  to  convert  the  whole  mass  into  an  abscess,  in  which, 
however,  the  membranes  and  vessels  can  be  traced  to  the  dura  mater^ 
so  as  to  demonstrate  the  nature  of  the  lesion.*  The  nature  of  the 
earliest  stage  of  hsematoma  is  a  matter  on  which  some  doubt  exists  ; 
as  already  indicated,  Yirchow  finds  in  it  a  process  of  inflammation,  and 
believes  that  a  delicate  vascular  membrane  is  formed  by  inflammation^ 
and  that  into  this  heemorrhage  takes  place.  Huguenin  found  simple 
hiemorrhage  as  the  initial  change  in  some  cases  of  general  paralysis, 
and  it  has  been  advocated  by  many  subsequent  investigators ;  the  factt 
ascertained  by  Wigglesworth  are  of  especial  i  niportance.f  Some  of  the 
veins  of  the  surface  of  the  bruin  (arachnoid)  may  be  normally  attached, 
for  part  of  their  course,  to  the  dura  mater,  and  leave  it  to  open  into 
the  superior  longitudinal  sinus.  They  vary  in  number,  but  are  abun- 
dant in  the  foetus  and  newly  born  child.  In  some  cases  many  of 
them  persist,  and  their  walls  are  prone  to  degenerate,  especially  if,, 
from  any  cause,  the  brain  undergoes  atrophy,  and  thus  their  external 
support  is  lessened,  while  their  walls  are  exposed  to  an  undue  amount 
of  strain,  before  wlii(;h  tbeir  nutrition  fails.  Such  failure  is  also 
supposed  to  occur  in  the  acute  diseases  with  a  heemorrhagic  tendency 
in  which  hcematoma  is  met  with,  such  as  the  '*  scorbutic  rickets*' 
mentioned  above.  But  other  observed  facts  show  that  an  inflamma- 
tory membrane  may  be  formed,  and  thus  support  Virchow's  opinion. 
(See  "Serous  Pachymeningitis,"  p.  828) 

Sthptoms. — In  some  cases  of  haematoma  in  general  paralysis,  ni> 
symptoms  have  been  present  other  than  those  that  are  common  in  this 
d^iscase  when  no  unusual  condition  is  fonnd  after  death.  In  other 
cases  there  have  been  apoplectiform  seizures,  recurring,  and  ascribed 
to  the  hflBmorrhages  that  occur  from  time  to  time  in  the  cavities  of  the 
heematoma,  and  there  have  been  more  persistent  symptoms  of  depressed 
cerebral  function — somnolence  or  coma,  with  contracted  pupils  and 

*  E.g,  Max  Klink,  Inau^.  Diss.,  Oreif.4wald,  1890. 
t  '  Journiil  of  Mental  Science,'  1889. 
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general  muscular  weakness.  Nystagmus  is  not  uncommon,  and  optio 
neuritis  sometimes  occurs  towards  the  close.  In  the  cases  that 
follow  injury,  mental  and  physical  weakness  develops,  and  the  pa- 
tient is  brought  almost  into  the  condition  of  the  iusane  subjects 
of  the  disease.  Headache  has  been  a  prominent  symptom  in  many 
cases^  and  has  been  sometimes  limited  to  the  vertex  or  to  the  tem- 
poral regions  in  the  early  stage.  Vomiting  is  occasionally  frequent 
throughout  the  course  of  the  disease.  Convulsions  are  not  common, 
but  have  occasionally  occurred,  generally  on  one  side.  In  many 
cases  there  is  hemiplegia,  seldom  complete,  with  or  without  carl?  con- 
tracture. The  unilateral  symptoms  occur  when  the  disease  is  confined 
to,  or  greater  on,  one  hemisphere  of  the  brain.  In  children  the  disease 
is  said  to  run  an  acute  course,  with  convulsions  and  sometimes  fever. 
It  is  doubtful  whether,  in  them,  the  malady  can  be  diagnosed,  unless 
chronic  cerebral  symptoms,  convulsions,  twitchings,  hemiplegio 
weakness,  &c.,  occur  in  the  subject  of  hsemorrhugic  rickets.  In  other 
cases,  symptoms  of  impairment  of  the  functions  of  the  brain  and 
headache,  following  or  coinciding  with  a  cause  of  hsBmatoma,  may 
lead  to  a  suspicion  of  its  existence,  and  this  may  be  strengthened 
by  the  occurrence  of  apoplectic  seizures.  But  all  the  symptoms  of 
hsematoma  (at  any  rate,  when  it  is  unilateral),  including  the  a}K)plectio 
seizures,  may  be  caused  by  a  glioma  of  the  brain-substance.  The 
maludy  has  caused  death  in  most  instances.  One  case  of  recovery  is 
on  record:  the  subject  was  a  drinker,  who  was  murdered  six  months 
after  the  cerebral  symptoms  had  passed  away,  and  in  whom  the  remains 
of  the  disease  were  found. 

Diagnosis. — The  symptoms  of  hsBmatoma  are  not  in  themselves 
decisive,  although  they  may  raise  a  suspicion  of  its  existence  from 
their  association  with  a  known  cause  of  the  condition,  especially 
general  paralysis  of  the  insane  and  chronic  alcoholism.  An  injuiy 
may  give  rise  to  other  lesions,  manifested  by  analogous  symptoms,  so 
that  it  is  of  comparatively  small  significance.  But  with  either  of  the 
first  two  conditions,  the  development  of  chronic  muscular  weakness, 
with  mental  failure  if  it  did  not  before  exist,  rigidity  of  the  limbs, 
paroxysms  of  tonic  spasm,  sometimes  with  unilateral  disturbance,  as 
hemiplegia  and  conjugate  deviation  of  the  eyes,  justifies  a  diagnosis. 
If  a  knowledge  of  the  symptoms  were  more  general,  it  is  probable 
that  the  malady  would  be  more  often  suspected  than  it  now  is,  outside 
the  walls  of  asylums  for  the  insane. 

Pboonosis. — If  the  symptoms  are  so  pronounced  as  to  enable  a 
probable  diagnosis  to  be  made,  they  will  almost  certainly  increase 
and  have  a  fatal  result ;  only  when  the  existence  of  the  malady  is 
suspected  at  an  early  stage,  and  in  an  alcoholic  patient,  is  there  any 
ch]ince  of  its  arrest. 

Treatment. ^The  part  which  extravasation  of  blood  manifestly 
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takes  in  the  production  of  tlie  morbid  state  suggests  treatment 
calcu lilted  to  arrest  bceniorrbage — rest,  elevation  of  the  head  and 
shoulders,  and  tbe  application  of  cold  to  the  head.  Moderate  pur- 
gatiou  and  diuresis  may  also  be  employed.  The  removal  of  the  cause 
is  necesisarily  esseutial.  Tbe  pohsibility  that  inflammation  constitutes 
one  element  in  tbe  causation  ot  hcematoma  suggests  tbe  measures  suited 
to  chronic  meningitis;  but  treatment  is  geuerallj  powerless  to  arrest 
the  course  of  tbe  disease,  and  it  is  doubtful  wbetber  depletion  does 
other  than  barm. 

Serous  Pachtmfninoitis  is  a  very  rare  condi tion,  met  with  in 
young  children  and  occasionally  in  general  paral^rsis,  in  which  a 
membranous  layer  lines  tbe  dura  mater,  and  is  continuous  at  the 
base  with  a  thinner  layer  that  covers  the  arachnoid.  The  two  are 
separated  by  fluid,  which  has  led  such  cases  to  be  sometimes 
described  as  **  external  hydrocephalus."  The  microscope  may  reveal 
a  layer  of  extravasation  in  tbe  outer  membrane,  when  no  hsBmorrbage 
can  be  seen  with  tbe  una8s>isted  eye.  In  children,  enlargement  of 
the  spleen,  from  '*  peri-splenitis,"  has  been  found  associated.  En- 
largement of  the  bead,  and  compression-atrophy  of  the  brain,  may  or 
may  not  be  present.  As  a  rule,  tbe  mind  is  not  affected*  and 
cerebral  symptoms  are  slight  (Henoch)  ;  but  if  tbe  brain  is  small  and 
indurated,  there  may  be  considerable  mental  deficiency.  Irregular 
periods  of  pyrexia  and  redness  of  the  scalp  may  be  present.'*' 

INFLAMMATION  OF  THE  PI  A  MATER  (PI A  ARACHNOID)  i 

MENINOiriS,   LEPTUMENINUITIS. 

Meningitis  may  be  acute  or  chronic,  and  apart  from  this  funda- 
mental difference,  certain  varieties  are  commonly  distinguished,  ac- 
cording to  (I)  iis  seat,  whether  this  is  at  tbe  convexity,  or  at  tbe  base, 
or  in  tbe  ventricles  ;  (2)  its  origin,  whether  primary  or  secondary  to  a 
local  cause  or  to  a  general  disease ;  (3)  its  nature,  whether  simple,  puru- 
lent, tubercular,  or  syphilitic.  Tbe  symptoms  of  these  forms  present 
certain  differences,  but  yet  have  much  in  common,  and  in  all  cases 
tbe  problem  in  diagnosis  is  first  to  ascertain  the  existence  and  seat  of 
meningitis,  and  then  to  distinguish  its  nature  and  origin.  Hence  it 
is  more  useful  to  consider  all  loiins  together,  noting,  as  we  go  on,  tbe 
differences  betwei  n  them,  than  to  give  a  separate  account  of  each 
variety.  Four  fifths  of  the  statements  that  must  be  made  about  each 
are  true  of  all.  E^iidemic  cerebro-spinal  meningitis  is  separately 
described,  although  it  is  not  sharply  separated  Irom  the  simple  form. 

Causes. — Acute  meningitis  ocrurs  at  all  }>eriods  of  life,  but  is  most 
common  in  children  under  ten.  Only  one  form  is  less  frequent  in 
children  than  in  adults—meningitiAOf  the  convexity  ;  and  this  is  due 
chiefly  to  its  common  traumatic  origin.     Taking  all  forms  together, 

•  WUcHion   'TiMns,  Path.  Soc.,'  1891. 


AlEMNGlTiS.  829 

the  disease  is  more  frequent  in  males  than  in  females,  but  the  seTeral 
▼arieties  exhibit  some  differeuees  in  this  respect.  Hereditary  tendency 
is  active  cbieAj  in  causing  the  tubercular  form.  Station  in  life,  occu- 
lotion,  climate,  and  season  are  influential  only  to  a  small  extent  as 
•determining  some  of  the  causes. 

Direct  Causes. — (1)  Traumatie  influences  of  various  kinds,  acting 
on  the  membranes  by  laceration,  hsBmorrhage,  or  concussion. 

(2)  Adjacent  disease,  especially  that  which  is  attended  with  suppu- 
ration, often  causes  purulent  meningitis  by  direct  extension  of  the 
pathogenic  virus.  The  adjacent  disease  may  be  (a)  outside  the  dura 
mater,  as  injury  and  disease  of  the  bone,  especially  caries  of  the 
petrous  bone  and  disease  of  the  ear ;  or  it  may  be  outside  the  skull,  as 
erysipelas  and  other  suppurative  diseases  of  the  scalp.  In  several 
recorded  cases  inflammation  of  the  eye  has  set  up  a  fatal  meningitis, 
and  a  still  more  frequent  cause  is  inflammation  of  the  upper  part  of 
the  nasal  cavities.  Between  these  and  the  meninges  there  are  free 
communications,  which  are  described  in  the  chapter  on  ''Abscess  of  the 
Brain."  Growths  in  the  bone  above  the  nose  have  been  found  to  afford 
a  ready  means  for  the  entrance  of  organisms.  (5)  The  adjacent 
disease  may  be  in  the  brain — a  tumour  or  an  abscess,  very  rarely 
hemorrhage  or  softening.  An  abscess  may  cause  meningitis  without 
rupture,  but  rupture  always  causes  intense  purulent  inflammation. 
A  superficial  growth  commonly  causes  some  meningitis,  of  which  the 
acute  symptoms  are  frequently  perplexing. 

(3)  Acute  disconnected  diseases  are  sometimes  attended  with  menin- 
gitis, (a)  Acute  specific  diseases:  measles,  scarlet  fever,  smallpox, 
typhoid  fever,  acute  rheumatism.  The  complication  is,  however,  rare 
in  any  of  them,  its  existence  being  often  erroneously  assumed  from 
mere  intensity  of  delirium.  It  is  least  rare  in  smallpox,  perhaps  on 
account  ot  the  septicemic  influence  of  the  extensive  cutaneous  suppu- 
ration. It  is  lurc  in  typhoid  fever,  according  to  pathological  evidence ; 
but  it  does  sometimes  occur  in  simple  form,  especially  over  the  con- 
vexity. I  have  also  known  tubercular  meningitis  to  develop  during  the 
fever.  (6)  Meningitis  hus  a  special  relation  to  acute  pneumonia,  and 
is  probably  due  to  the  cause  of  the  inflammation  of  the  lung,  esi)ecially 
to  the  specific  *'  diplococcus  "  which  has  commonly  been  found  in  the 
inflamed  lung  since  Fraeukel  discovered  it.  The  same  organisms  are 
found  in  the  meningeal  exudation.  This  inflammation  is  usually  puru- 
lent, and  the  organisms  connect  it,  as  we  shall  see,  with  the  epidemic 
cerebro- spinal  form,  (c)  Septicaemia  often  causes  meningitis,  what- 
ever be  the  source  of  the  blood-poisoning,  whether  external  injury, 
internal  abscess,  softening  of  caseated  glands,  septic  puerperal  pro- 
cesses, the  softening  of  clots,  or  ulcerative  endocarditis.  The  effect  is 
probably  produced  through  the  agency  of  an  organised  virus,  and  a 
minor  factor  in  the  process  may  be  the  micrococcal  embolism  of  minute 
vessels;  it  is  not  uncommon  in  such  cases  to  see  minute  extravasations 
in  the  pia  mater,  with  pale  centres,  such  as  are  seen  in  the  retina  in 
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siinilar  cases.  Sometimes  local  meningitis  exists  .near  the  plug  in  ;i 
large  vessel,  wlien  the  source  of  the  plug  is  a  septic  form  of  endo- 
carditis. It  probably  follows  other  toxic  influences  received  from 
without.  Tbus  I  have  known  fatal  meuingitis  to  follow  exposure  to 
"  bad  smells "  ou  a  search  for  their  source.  From  all  these  septic 
causes  the  inflammation  is  usually  purulent. 

(4)  Insolation  is  an  occasional  cause,  and  influences  chiefly  the 
convexity.  The  meningitis  that  results  is  usually  simple,  and  not 
purulent.  In  cases  of  rapid  death,  only  indications  of  congestion 
may  be  discoverable. 

(5)  Excessive  mental  work  and  mental  excitement  are  usually 
regarded  as  occasional,  although  rare  causes.  A  predisposition  is 
probably  necessary  to  make  this  influence  operative,  and  the  effect 
of  mental  work  may  easily  be  over-estimated. 

(6)  Sjpecific  Processes. — The  most  common  cause  of  acute  menin- 
gitis is  the  growth  of  tubercles  in  the  membranes,  which  is  usually 
attended  with  inflammation,  the  intensity  of  which  varies  much  in 
different  cases.  Syphilis  is  also  a  cause  of  meuingitis  ;  although  the 
inflammation  is  usually  chronic,  a  very  acute  form,  yielding  to  treat- 
ment, is  occasionally  met  with. 

Lastly,  meningitis  may  occur,  either  at  the  convexity  or  the  base, 
for  which  no  cause  can  be  discovered  beyond  some  impairment  of  the 
general  health.  It  is  possible  that  ill-health  may  permit  organisms, 
which  would  otherwise  be  destroyed,  to  persist  and  assume  a  virulent 
develoj>ment. 

Causation  in  Eelation  to  Place. — Meningitis  limited  to  the  convexity 
may  result  from  local  adjacent  disease,  from  insolation,  or  from 
general  disease  (acute  specifics,  pneumonia,  and  septiceemia) ;  but  in 
the  last  class  the  inflammation  is  often  general,  and  involves  the 
membran«^s  at  the  base  as  well  as  those  over  the  convexitv  of  the  hemi- 
spheres,  and  frequently  also  the  membranes  of  the  spinal  cord.  Menin- 
gitis  limited  to  the  hose  is  rare  except  in  association  with  tubercles^ 
basal  growths,  disease  of  bone,  or  adjacent  disease,  bat  occasionally 
results  from  syphilis.  Simple  basal  inflammation  may  be  precisely 
like  that  caused  by  tubercles.  Limited  veniricuUir  meningitis  is  met 
with  occasionally  in  young  children,  chiefly  during  or  after  acute 
diseases,  such  as  the  exanthemata;  in  adults  it  is  extremely  rare. 

Causation  according  to  Nature. — Simple  meningitis  may  result  from 
any  of  these  causes,  except  perhaps  septicaemia ;  the  etiological  factt 
just  stated  are  therefore,  in  general,  a])plicable  to  tliis  form. 

Purulent  meningitis,  in  which  pus  is  formed  from  the  first,  ia 
usually  the  result  of  adjacent  suppuration  or  of  septicaemia.  The 
causes  of  the  former  have  been  alre^xdy  enumei*ated  (see  also 
''Abscess").  A  septic  thrombus  in  a  vein  or  sinus  is  Bometimes  the 
mechanism  by  which  such  meningitis  is  excited. 

Tubercular  menivgitis  occurs  at  all  ages,  but  is  most  common  in 
children,  especially   between  the  ages  of  two  and  ten  years.     In 
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infancj  it  is  not  common,  although  it  has  been  met  with  as  early  as 
six  weeks  after  birth.  It  is  not  rare  in  early  adult  life,  and  ia 
occasionally  met  with  in  middle  life,  but  scarcely  ever  during  the 
later  period.  In  children,  general  tuberculosis  almost  always  exists^ 
but  the  indications  of  this  may  be  slight,  and  the  meningeal  disease 
may  have  the  aspect  of  a  primary  affection.  In  adult  life,  distinct 
indications  of  phthisis  usually  precede  the  meningitis,  but  are 
sometimes  absent  in  youth,  in  whom,  however,  some  scrofulous  or 
caseating  process  commonly  exists,  and  is  a  focus  of  blood- infection. 
It  is  probable  that  there  is  little  difference  in  the  proclivity  of  the 
two  sexes,  at  any  rate  after  puberty.  It  is  generally  thought  that  in 
childhood  boys  suffer  rather  more  frequently  than  girls.*  Here- 
ditary tendency  is  of  unquestionable  importance.  Most  cases  occur 
in  families  in  which  there  is  a  clear  history  of  phthisis  or  of  infantile 
tuberculosis,  sometimes  evidenced  chiefly  by  the  early  death  of  many 
children.  The  disease  is  common  in  all  classes  of  society.  Imperfect 
nourishment  and  bad  air  no  doubt  aid  in  its  development,  but  the 
cases  are  very  numerous  in  which  no  accessory  cause  can  be  traced. 
A  distinct  excitant  is  also  rare,  although  a  blow  or  fall  on  the  head 
seems  distinctly  influential.  Brain-work  may  assist,  but  only  in  the 
subjects  of  the  general  disease.  Any  depressing  physical  influence, 
including  maladies  of  different  nature,  may  have  the  same  effect;  thus 
it  occasionally  occurs  as  a  sequel  to  some  other  acute  disease,  espe- 
cially measles  (the  influence  of  which  in  exciting  tuberculosis  is  well 
known),whoopiu^-cough,  broncho-pneumonia,  diarrhoea,  typhoid  fever^ 
Ac.  A  blow  or  fall  which  would  otherwise  cause  trifling  and  transient 
inflammation  may  excite  fatal  tubercular  meningitis  in  those  wha 
have  even  caseous  deposits  in  some  locality.  Very  seldom  it  comes  on  in 
the  midst  of  apparent  health  ;  more  often  the  child  has  been  distinctly 
"  ailing  "  for  a  month  or  two  before  the  onset. 

Chronic  meningitis  niaj  be  the  sequel  of  an  acute  attack.  Apart  from 
this,  diffuse  chronic  meningitis  is  generally  the  result  of  alcoholism  ; 
occasionally  it  is  due  to  injury.  Focal  chronic  meningitis,  when  nut 
traumatic,  is  syphilitic  in  most  cases ;  possibly,  in  later  life,  it  is 
sometimes  due  to  gout.  In  children,  chronic  basal  meningitis  is  not 
uncommon  in  the  posterior  fossa. 

Anatomical  Chabactbbs. — The  changes  may  be  found  in  all  parts 
of  the  membranes,  or  only  at  the  convexity  or  the  base.  When  the 
cause  is  adjacent  disease,  the  neighbouring  region  of  the  membranes 
may  alone  suffer.  Certain  changes  are  common  in  all  forms  of  menin* 
gitis.  The  earliest  is  a  diffuse  reddening  of  the  pia  mater,  due  to  the 
injection  of  finer  vessels  than  are  distended  by  the  mechanical 
influence  of   the  mode  of  death.     Soon  there  occurs  opacity  of  the 

•  The  Registrar-General's  returns  for  the  twenty-five  yesrs  ending  1872  give  th» 
deaths  from  hydroceplialus  in  mules  under  five  as  01,681,  and  fciuHle^  GG,708. 
Probibly  the  chief  cause  of  death  returned  as  "hydrocephalus"  at  this  age  wa» 
tolxTcnlar  meningitis. 
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membranes,  reco^rniKable  most  readily  in  tbe  aracbnoicL  It  occurs 
also  aloDg  tbe  vessels  of  botb  aracbnoid  and  pia  mater,  distinct! j  in 
consequence  of  distension  of  tbt^ir  Ijmpbalic  sbeatbs.  It  is  well  seen 
over  tbe  sulci  of  tbe  convexity,  and  tbe  spaces  at  tbe  base  of  tbe  brain. 
Oollectioiis  of  yellowisb-wbite  or  semi-purulcDt  lympb  form  at  tbese 
parts  and  around  tbe  nerve-trunks,  tbe  sbeatbs  of  wbicb  may  be  dis- 
tinctly reddened.  In  tbe  early  suige  of  purulent  meningitis  tbese 
collections  may  be  punciiform,  and  may  resemble  very  closely  tuber* 
cular  granulations  in  tbe  pia  mater;  by  coalescence  tbey  constitute 
irregular  semi- purulent  areas.  In  cases  of  some  duration  tbe  puru- 
lent spots  may  bave  undergone  caseation  or  induration,  tbe  latter 
cbieAy  in  simple  meningitis.  Tbe  nerve-trunks  are  often  in  volved,  and 
under  tbe  microscope  tbe  inflammation  may  be  found  eitber  limited 
to  tbe  sheatb  or  inflltrating  the  substance  of  a  nerve  that  has  been 
paralysed.  Minute  hsemorrbages  may  l>e  seen  in  tbe  nerve,  and  its 
fibres  may  be  in  various  stages  of  acute  degeneration.  Sometimes  no 
change  can  be  found.  The  inflammatioD  may  spread  on  tbe  one  band 
to  the  dura  mater,  and  on  tbe  other  to  the  substance  of  tbe  brain. 
Tbe  inner  surface  of  tbe  dura  mater  may  be  reddened,  and  even  covered 
with  a  layer  of  lymph,  which  may  glue  it  to  tbe  pia  aracbnoid.  Its 
outer  surface  is  often  tbe  seat  of  purulent  inflammation  in  cases  due 
to  adjacent  bone  disease.  The  superficial  layer  of  tbe  brain  is  often 
reddened,  and  even  spots  of  softening  may  be  seen  within  it.  Some- 
times it  contains  puuctiform  bsemonbages.  The  fluid  in  tbe  sub- 
arachnoid space  is  increased  in  quantity,  and  is  often  turbid.  Indica- 
tions of  inflammation  may  also  be  present  in  tbe  ventricles ;  the 
lining  membrane  may  be  swollen  and  opaque,  sometimes  even  covered 
with  a  layer  of  Ivmph  (ependymitie) ;  the  subjacent  brain  tissue  may 
be  softened.  Tbe  choroid  plexus  and  velum  interpositum  may  also 
present  signs  of  inflammation.  Tbe  lateral  ventricles  often  contain  a 
great  excess  of  fluid,  wbicb  may  be  turbid,  with  flocculi  of  lympb. 
It  may  be  so  considerable  as  to  distend  tbe  ventricles  and  flatten  the 
convolutions,  a  circumstance  that  suggested  the  name  "  acute  bydro- 
cephalus  "  formerly  applied  to  all  these  cases.  Tbe  ventricular  effusion 
seems  to  be  the  result,  in  some  cases,  solely  of  tbe  ventricular 
inflammation,  but  often  there  is  also  a  collection  of  lympb  about  tbe 
ej>enin^s  by  which  the  fourth  ventricle  communicates  with  tbe  space 
around  tbe  brain,  and  tbe  obstruction  to  these  must  increase  or  cause 
tbe  ventricular  distention.  In  the  so-called  ventricular  meningitis, 
effusion  into  tbe  ventricU-s  and  slight  traces  of  inflammation  are  all 
that  is  found  ;  the  external  membranes  are  normal.  Altbongb  tbe 
traces  of  inflammation  are  slight,  the  acute  and  febrile  course  of  tbe 
disease  is  consiHtent  only  with  its  inflammatory  nature.  In  all  forma^ 
if  the  inflammation  of  the  ependyma  passes  away,  permanent  thick- 
ening of  the  lining  membrane  may  remain,  and  there  may  even  be 
adhesions  closing  tho  cavity  of  tbe  posterior  cornu,  A  permanent 
excess  of  liquid  may  be  left  io  tbe  cavities. 
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In  purulent  meningitis  the  membranes  are  covered  with  a  layer  of 
greenish- yellow,  often  foetid  pus,  sometimes  at  the  convexity,  less 
commonly  at  the  base  only,  of  tea  at  both.  The  purulent  inflamma- 
tion frequently  extends  down  the  membranes  of  the  spinal  cord» 
sometimes  as  low  as  the  cauda  equina,  and  in  one  recorded  case 
suppurative  infl  immation  in  the  orbit  was  secondary  to  that  within 
the  skull.*  The  surface  of  the  brain  is  ofteu  softened,  and  small 
collections  of  pus  may  be  found  within  its  substance,  apparently 
secondary  to  the  meningeal  suppuration.  Very  rarely  primary 
purulent  inflammation  has  been  limited  to  the  ventricles. 

In  tubercular  meningitie  the  inflammation  is  never  actually  puru* 
lent.  The  appearances  are  usually  those  of  the  simple  inflammation 
already  described,  conjoined  with  the  characteristic  tubercles.  The 
amount  of  jelly-like  and  semi-opaque  lymph  is  often  considerable, 
hut  it  is  found  chiefly  at  the  base,  and  is  genei*ally  most  abundant 
about  the  optic  chiasma,  between  this  and  the  pons,  and  in  the 
commencement  of  the  fissures  of  Sylvius.  The  membrane  over  tho 
convexity  has  a  dry  aspect,  but  to  the  finger  may  feel  somewhat 
sticky ;  and  if  a  scalpel  is  passed  over  the  surface,  it  removes  a  little 
pyo-lymph.  The  two  opposed  surfaces  of  the  hemisphere,  in  the 
longitudinal  fissure,  may  be  slightly  adherent  where  in  contact. 
There  is  often  an  excess  of  arachnoid  fluid  at  the  base  of  the  brain, 
and  then  the  sheaths  of  the  optic  nerves  are  usually  distended,  so  as 
to  form  a  pyriform  swelling  behind  each  eye.  Ventricular  effusion 
is  present  in  the  majority  of  cases  (about  four  out  of  five)  ;  generally 
the  quantity  does  not  exceed  a  few  ounces,  but  it  may  be  so  large  as 
to  compress  the  cortex,  and  to  distend  all  the  ventricles.  The  indica- 
tions of  closure  of  the  communication  between  the  fourth  ventricle 
and  the  surface,  already  mentioned,  are  more  frequent  in  tubercular 
than  in  simple  meningitis.  The  linins^  membrane  of  the  ventricles 
and  the  choroid  plexuses  may  be  distinctly  inflamed.  In  addition  to 
the  s'gns  of  inflammation  in  the  membranes,  these  present  the 
distinctive  characteristic  of  this  variety,  miliary  tubercle.  The 
granulations  are  most  easily  seen  where  the  inflammation  is  slight 
or  absent,  especially  on  the  under  surface  of  the  temporal  lobe. 
They  are  at  first  very  minute,  and  so  transparent  that  they  can 
often  be  detected  only  when  their  prominence  is  recognised  by 
looking  obliquely  at  the  surface.  Although  seated  in  the  pia  mater, 
they  cause  a  prominence  of  the  arachnoid  where  this  covers  the 
pia  mater  closely,  resembling  the  minute  air-bubbles  beneath  the 
ararbnoid  that  are  often  produced  dunng  the  process  of  removing  the 
brain ;  these  disappear  if  the  finger  is  passed  over  the  surface,  while 
the  tubercles  remain  unchanged.  In  other  places  they  are  of  larger 
size  and  semi -opaque,  and  in  some  places  several  are  aggregated 
together.  Wliere  the  lymph  is  abundant,  only  the  larger  and  older 
tubercles  can  be  recognised     The  microscope  shows  the  granulations 

•  Eross,  •  CeuL  f.  Nerv..*  18H3.  221. 
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to  consist  of  lymphoid  cells,  situated  usually  around  a  Ycssel,  within 
its  peri?ascalar  sheath.  It  is  important  to  remember  that  meningeal 
tubt^rcle  and  tubercular  meningitis  are  not  quite  identical.  Tubercles 
may  be  found  in  the  membranes  when  there  is  no  sign  of  inflamma- 
tion, in  cases  of  general  tuberculosis,  and  they  may  be  accompanied 
by  symptoms  of  cerebral  disturbance  resembling  those  caused  by 
inflummation.  When  inflammation  accompanies  them,  its  extent  and 
degree  vary.  It  is  usually  considerable  only  at  the  base,  and  is 
scarcely  ever  seen  at  the  convexity  and  not  at  the  base  ;  not  rarely  it 
is  general.  Sometimes  the  inflammation  is  confined  to  one  small  area, 
as,  for  instance,  to  the  neighbourhood  of  the  central  convolutions  on 
one  side;  such  local  meningitis  is  usually  associated  with  tubercles  of 
some  size:  very  rarely  inflammation  and  tubercles  of  the  ordinary 
character  are  confined  to  the  convexity  of  ono  hemisphere.*  Even 
when  the  inflammation  is  apparently  confined  to  the  base,  tubercles 
can  usually  be  detected,  often  in  abundance,  over  the  convexity,  but 
they  are  still  more  numerous,  larger,  older,  and  more  opaque  at 
the  base,  ebpecially  about  the  commencement  of  the  Sylvian  fis- 
sure. 

The  characteristic  bacilli  of  tubercle  have  been  found  in  the  pia 
mater  in  these  cases  (Comil  and  others).  Moreover  the  organisms 
have  been  found  when  no  tubercles  could  be  seen  with  the  naked  eye, 
although  commencing  granulations  were  discovered  by  the  micro- 
scope,t  and  even  in  the  grey  substance  of  the  cortex  beneath  a  focus 
of  limited  inflammation.^  Tubercles  may  sometimes  be  recognised 
in  the  lining  membrane  of  the  Literal  ventricles,  and  in  the  choroid 
plexuses.  A  careful  examination  of  the  inner  surface  of  the  dura 
mater  often  shows  minute  tubercles  scattered  over  it.  They  aro 
frequently  met  with  in  the  spinal  membranes,  dura  mater,  and  pia 
mater,  sometimes  one,  sometimes  both,  and  occasionally  in  great 
abundance,  especially  over  the  cauda  equina,  where  the  membrane 
may  look  as  if  it  had  been  exposed  to  a  shower  of  fine  8and.§  Signs 
of  inflammation  are  always  slighter  in  the  spinal  than  in  the  cerebral 
membranes,  and  are  often  absent,  especially  when  the  granulations 
are  upon  the  dura  mater  only.  The  cortex  of  the  brain  may  be 
injected  and  softened  at  the  surface,  but  if  there  is  much  effusion  in 
the  ventricles  the  amouut  of  blood  in  the  vessels  of  the  cerebral 
sul 'Stance  may  be  less  than  normal.  Under  the  microscope  the  walls 
of  the  cortical  vessels  aro  often  found  to  be  crowded  with  leucocytes, 
and  sometimes  minute  aggregations  of  tubercles  may  be  detected 
within  the  cortical  tissue.  Small  extravasations  are  common,  in 
adults,  in  the  membranes  or  iu  various  parts  of  the  brain-substance, 

•  Hugncnin,  Hilton  Fagge. 

t  Dawson  and  Hebb,  '  l.uncet/  1884,  Ap.  12.  p.  660. 
X  D^jerine,  *  Revoe  de  M^.,'  March,  1885,  p.  174. 

§  Wortmann  found  no  tubercles  in  the  spinal  membranes  only  In  fonr  of  twtntg^ 
seven  cases  examined  (*  Jahrb.  f.  Kinder lieilk.,'  Bd.  xx,  1888,  p.  800). 
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and  are  probably  due  to  changes  in  the  walls  of  the  vessels  and 
thrombosis  within  tbem. 

In  these  cases  a  tubercubir  tumour  is  occasionally  found  in  the 
brain,  sometimes  more  than  one.  I  have  seen  a  mass  of  tubercle  the 
size  of  a  filbert  growing  from  the  under  surface  of  the  dura  mater. 
Extensive  miliary  tuberculosis  of  the  small  vessels  and  the  substance 
of  the  brain,  causing  almost  universal  softening,  has  once  been 
observed.* 

In  young  children  tubercles  are  almost  invariably  found  widely 
scattered  through  the  other  organs  of  tbe  body.  They  are  most 
constant  in  the  spleen, — very  frequent,  also,  in  the  enlarged  mesen- 
teric glands.  Exceptions  to  the  general  character  of  the  affection 
are  rare,  but  G-ee  mentions  a  case  in  a  girl,  aged  four,  in  whom  a 
cheesy  mass  in  each  lung  was  the  only  indication  of  tubercle  outside 
the  membranes,  and  similar  cases  have  been  recorded  by  others.  The 
caseating  scrofulous  material,  in  such  cases,  was  probably  the  source 
of  the  blood-infection,  and  thus  the  cause  of  the  meningitis.  Tubercles 
are  often  to  be  seen  in  tbe  choroid  in  tubercular  meningitis,  although 
genei-ally  only  late  in  the  coarse,  and  after  its  nature  has  become 
clear. 

Thrombosis  in  a  vein  of  the  convexity  is  occasionally  found  in 
tubercular  meningitis,  sometimes  with  the  intense  secondary  con- 
gestion  of  the  corresponding  region  of  tbe  brain.  It  occasionally 
precedes  the  formation  of  visible  tubercle.  Very  rarely  a  clot  extends 
to  a  sinus,  but  the  special  symptoms  of  this  are  usually  lost  in  those 
of  the  meningitis. 

Chronic  Meningitis. — The  diffuse,  chronic  meningitis  of  alcoholism 
affects  chiefly  the  convexity,  and  is  always  slight  in  degree.  The  pia 
arachnoid  is  somewhat  opaque,  especially  over  the  sulci,  and  there 
may  be  lines  of  opaque  lymph  along  the  sides  of  the  vessels.  The 
focal  chronic  meningitis  of  syphilis  is  often  associated  with  a  syphilitic 
growth,  or  with  disease  of  the  walls  of  the  arteries.  There  is  much 
thickening  of  the  pia  arachnoid,  with  the  peculiar  exudation — at  first 
•*  gummy  "  in  aspect,  while,  later,  caseous  foci  are  scattered  through 
it — which  glues  all  adjacent  structures  together,  and  often  unites  the 
pia  mater  to  the  dura  mater.  It  may  be  so  abundant  at  a  certain 
spot  as  to  occasion  doubt  whether  it  should  not  be  regarded  as  a 
"gumma,**  with  secondary  inflammation.  Ultimately,  if  caseation  is 
prevented  by  treatment,  fibroid  transformation  may  occur,  and  a 
thick  layer  of  tissue,  tendinous  or  cartilaginous  in  aspect,  extends 
over  a  certain  region,  more  often  at  the  base  than  at  the  convexity, 
surrounding  and  compressing  the  nerves,  and  uniting  the  various 
membranes.  The  thickness  of  the  layer  may  be  as  much  as  a  third 
of  an  inch  ;  the  dura  mater  is  often  also  thickened. 

In  children,  chronic  inflammation  occurs  chiefly  in  the  posterior 
fossa,  about  the   pons,  medulla,  and  cerebellum,  which  are  often 

*  Qee, '  Reynolds*  System  of  Medicine^'  vol.  ii,  2nd  ed ,  p.  408. 


S3G  CKUk^rnXL   UtUmkH^H. 

Hrmly  adherent.  In  anotht  r  ilironic  form,  wliich  ii  perha[>8  onljr  a 
lat«r  stage  of  the  s^plulitic  iuflaniiuatiou,  the  iitflamniatory  tissue 
has  undergone  lihroui  trriiiaftirmatiou.  VVhj»n  chronic  inflamma- 
tion involves  the  meniliraneH  ahout  the  medulla  oVilon^'ata,  it  gener- 
ally closes  the  opeuiugn  of  the  fouith  ventricle,  and  internal  hydro- 
cephalus results. 

Symptoms — Certain  tYmptoma  occur  in  meningitis  irrespectiye  of 
it^  seat  or  form,  while  otht-rsi  depend  on  itd  situation,  whether  at  the 
base  or  over  the  convexity  of  the  brain  ;  the  spec-ial  |>athologicai 
forms  differ  in  their  course,  and  in  the  relative  prominence  of  varioaa 
•jmptoms.  In  every  form  and  pi>aition,  the  manifestations  of  the 
disease  present  wide  diversity  iu  diti'ereut  caries  ;  yet,  as  a  rule,  certain 
symptoms  are  present,  and  develop  in  such  a  manner  as  to  be 
fairly  characterit^tio. 

Thertymptoms  consist  partly  in  general  disturbance,  such  as  attends 
say  local  inflammation,  partly  iu  cerebral  symptoms,  some  general  and 
otfaem  lot'al.  In  many  casesi  tht^re  are  also  associated  symptoms  due 
to  the  pathological  pri>cess  to  which  the  meningitis  is  sectmdary.  The 
chief  symptoms  common  to  all  forms  wilt  be  firs»t  debcribfd. 

Premonitory  symptoms  are  often  pt^esent,  although  never  distinctiye 
in  character.  There  may  be  such  general  indisposition  as  may  precede 
any  malady,  languor  and  malaise,  to  which  is  sometimes  added  mental 
irritability.  la  childieu,  vomiting  without  cause,  or  on  some  slight 
indiscretion  in  diet,  often  precedes  other  symptoms  for  some  days. 
Occasionally  prodromata  are  absent,  and  the  pronounced  symptoms  of 
the  disease  set  in  suddenly. 

The  most  important  of  these  are  headache,  delirium,  vomiting,  oon* 
vulsions,  rigidity  and  weakness  of  the  limbs,  and  paralysis  of  craniai 
nerves,  strabismus  and  inequality  of  the  pupils,  coming  on  acntely 
or  subacutely,  but  not  suddenly.  They  are  usually  accompanied  by 
elevation  of  teuq^erature,  and  followed  in  a  few  or  many  days  by 
somnolence  and  coma. 

Headache  is,  of  all  symptoms,  the  most  common,  and  is  nsnally  one 
of  the  earliest;  it  is  prominent  throughout,  until  the  patient  becomes 
nncon^ious.  It  is  most  frequently  frontal,  but  .^>metimes  ireneraL 
Continuous  in  some  degree,  severe  exacerbations  (Kseur.  in  which  the 
pain  is  very  inteuse,  and  may  cause  shrieks  of  suffering,  which  hare 
received  the  name  of  the  *'  hydrocephalic  cry  ;*  anU  these  may  condnne 
even  when  the  patient  ii>  almost  uucoubcious.  In  mre leases,  meningitis 
runs  its  course  wtth  little  or  oo  pain,  e»pe«:ially  the  scc«>udary  purulent 
meningitis  of  septii.8euii^  iiud  iu  the  simple  meningitis  of  some  other 
blood- ^tiites.  Vert  g  >  is  occaaiontiily  compLuned  of^  especially  at  tH^ 
onstt  but  on  the  whole  is  n»>t  rre«|U»rnt. 

Delirium  isauutiter  iinp«»riaut  >vmpu»m.  It  may  be  either  slight  and 
quiet,  or  active  aud  violent.  It  is  .if  en  tin  early  symptom,  altliouf^ 
it  L-hcdy  occurs  at   the  '.'uset  ol  tue  JisetiMs,  and  only  m  those  who 
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are  specially  predisposed,  and  tben  may  have  its  cliaracter  modified  by 
the  predisposition,  such  as  alcoholism  or  hysteria.  Diagnostic  errors 
are  tben  easy.  The  delirium,  as  a  rule,  derives  its  significance  from 
its  association  with  headache.  At  first  there  is  merely  wandering 
during  sleep,  and,  as  the  mental  disturbance  increases,  periods  of 
perfect  or  imperfect  consciousness  alternate  with  periods  of  delirium, 
wben  the  cries  of  pain  are  often  frequent  and  severe.  When  it  has  set 
in,  it  usually  persists,  sometimes  with  intermissions,  until  the  coma 
comes  on. 

Vomiting  con^^ists  in  the  rejection  of  the  contents  of  the  stomach, 
often  without  nausea;  there  is  not  usually  retching  when  the  stomach 
is  empty.  It  is  a  frequent,  and  often  a  very  early  symptom,  whatever 
be  the  seat  of  the  inflammation.  The  tongue  is  at  first  clean,  but  it 
may  afterwards  become  thickly  furred  and  the  breath  very  offensive. 
The  bowels  are  confined,  often  obstinately,  and  the  abdomen  is  retracted. 

General  convulsions  occur,  irrespective  of  the  seat  of  the  inflamma- 
tion, but  are  rather  more  frequent  in  children  than  in  adults.  They 
may  occur  at  any  time  during  the  course  of  the  disease,  from  the  onset 
to  the  end.  They  are  occasionally  almost  the  only  symptom  of  the 
meningitis  that  is  produced  by  se]>tic  processes.  Rigidity  of  the 
muscles  of  the  neck,  with  retraction  of  the  head,  is  common  in  menin- 
gitis about  the  posterior  part  of  the  base,  and  may  extend  to  the 
muscles  of  the  back  if  the  inflammation  passes  down  the  spinal  canal. 
It  is  a  symptom  of  very  great  imi)ortance,  being  frequently  the  first 
unequivocal  indication  of  the  malady. 

Optic  neuritis  is  a  common  symptom  of  meningitis  of  the  base,  but 
is  rare  when  the  inflammation  is  confined  to  the  convexity.  It  is  not 
an  early  symptom,  being  seldom  met  with  until  the  end  of  the  first 
week.  I  have  once  seen  it  (unilateral)  as  early  as  the  fifth  day  after 
the  onset  of  the  symptoms  of  tubercular  meningitis.  It  is  due  to  the 
extension  of  inflammation  from  the  membranes  to  the  sheath  and 
substance  of  the  optic  nerve  within  the  skull,  and  the  descent  of  this 
inflammation  to  the  eye,  probably  aided  by  the  passage  of  material 
down  the  sheath  of  the  nerve  to  the  neighbourhood  of  the  globe.  The 
intra- ocular  changes  are  seldom  intense.  There  is  swelling  of  the 
papilla,  blurring  the  edges  of  the  disc,  and  often  (especially  in  tuber- 
cular meningitis)  the  swelling  is  paler  than  in  commencing  inflam- 
mation from  other  causes.  The  veins  are  full,  but  haemorrhages  are 
rare,  and  the  neuritis  is  never  so  intense  as  in  cases  of  tumour. 
Choroidal  tubercles  are  sometimes  seen  in  the  tubercular  variety. 

Hypei-sesthesia  of  the  skin  is  occasionally  met  with,  and  that  of  the 
s|>ecial  senses  is  very  common,  so  that  light  and  noise  distress  the 
patient  and  increase  bis  suffering.  Both  are  apparently  due  to  the 
general  excitability  of  the  brain.  Retention  of  urine  is  common  in 
the  later  stage,  when  consciousness  is  obscured.  Occasionally  there 
is  incontinence  of  urine  and  fseces. 

Local  gympioms  occur  in  the  cranial  nerves  and  limbs.  In  the 
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loroier  tLcv  dc]iencl  chiefly  on  \]u*.  uiTcctiou  cf  the  base,  in  the  latter  od 
tuat  oi  the  convexity.  Thoiio  uyuiiitonid  aro  |>ar(ly  those  of  irritation, 
partis  those  of  paralybis.  The  most  coniuioii  symptoms  are  in  the 
\>cuLir  lU'i'vos,  oauiiiug  alteration  in  the  |ii>sitioii  or  movement  of  the 
o\ol<ills  or  in  the  size  o£  the  pupils.  Strabismus  is  a  very  important 
symptom ;  it  is  often  at  first  transient,  or  present  only  on  movemeut, 
ami  o\en  then  iiu-on^ttint,  depending  apparently  on  varying:  over- 
action  of  a  muscle.  In  other  crises  there  is  persistent  and  evidently 
)>aralytio  weakness  of  certain  muscles.  Slight  ptosis  may  occur,  but 
complete  paralysis  of  the  third  nervo  is  not;  common.  Indeed,  the 
whole  of  any  nerve  is  suircely  ever  [»ai'alysed  unless  other  nerves 
suffer  in  some  decree — a  point  of  some  importanc*e.  The  pupils  are 
usually  contracted  in  the  early  stage,  especially  when  there  is 
intolerance  of  liglit ;  &iubseijueiitly  they  are  otten  dilated.  Inequality 
is  a  very  common  atul  most  important  symptom;  it  occurs  in 
inflammation  of  the  convexity  as  well  iis  of  the  base.  It  is  often 
transient  and  varialde,  present  at  one  time  and  absent  a  few  hours 
later;  now  one  pupil,  now  the  other,  may  be  tiie  lari^r.  An  undue 
seusitivent-ss  ol  the  dilator  dbres  to  cutaneous  atiuiuiation  haa  been 
noted  bv  Parrot. 

Next  in  tre^ucucy  is  an  aJleeti<»n  of  the  facial  nerve,  weaknesi  of 
which  is  indicated  by  ine<]uaaty  oi  tiie  mouih,  or  distinct  defect  of 
movement.  When  tlie  <iueaae  is  ai  tiie  hm^,  .til  parts  of  the  facial 
nerve  may  l>e  ailected;  when  it  is  over  the  convexity,  the  lower  part 
suffers  alone  in  most  kiscs  ;  ptifuiaps  there  is  occaftionaily  brief  weaken- 
ing of  the  upper  ['art.  Tht.*  muacies  «jI  masiicalion  may  tie  rieid,  ))Ut 
this  is  not  t  re*  pun  it.  unl  tiieir  paiaiysia  is  still  more  rare.  The  hypo- 
glossal nerve  .suniviime^  >uilers,  and  deviciUon  *ji  the  tonirue  reaniti. 

The  1iypcru;&ili<  sla  of  the  .s[M.ciii.i  senses  has  iit^en  already  mentioned. 
An  aCfection  ■.>L  ihe  ■.•l::iciurv  .i».rve  is  very  rare,  ."io  aiso  is  consider- 
able  impairment  "t  .>i:^-iit,  •vuicti  jcarc«-iy  Tvt-r  oi-curs  except  in  caies 
in  which  the  :nilamitia;.'>ii  piaoea  ;:ito  a  'iirouie  ataise.  iind  damai^ 
the  uptic  nerve  .unaiiir'rii.'i v,  ;artiy  •iire«;Uy.  .md  partly  i'V  the  con- 
traction of  ly  in  I'll  LuaL  i«irjua  ...L-i.'.iu.i  it.  The  .tuditorv  nerve  snfferB 
more  fre^ueuLiy,  i^^i.iV.y  u  u,^ou*-.ai»ijn  with  tiie  lacial  (which  iies 
bc>ide  it  at.  '.lie  "'t^e  -i  ■  iie  '-»rinn;,  -nit  in  greater  de^^ree.  Both 
auditorv  ;iervc»  iiv  -v.'.;ii:>...i.*j.-«  /!Upp«ia4.*d  to  i/e  damaiceti  alone  in 
meningitis  i;>au<  :-ti<  •!  -vi«.:i  '<uatr.*iui  ntis  interna,  out  it  ii  certain 
that  in  fheac  -  aac:?  'U*.-  •!■  .iin -ao  ^o  iUc  lu  i.ae  lauynnLnine  uidamma- 
lion,   in<l  11'  i.  I"  1  ne  jjcii.*.L.i  *.■?. 

Oncs.l-'I  -vh.['L'i:ia  .  l  -  ..'x.  ILK  i^muion — iuUMMuar  ns^dity,  uni- 
la.<-iiil  •••,i..,!>..  ,1.  r  ..'.uLi,  .-  ^iik.  .-<!U|iicto  ueiuipie^ia  is  rare,  and 
o«-cur^  ><:!v  '^'.'ii  '::•  ..m.:;!  : Uif  s  •.>."-uLiae  <:i-nLrai  •limviiiutuina  are 
invo'iVtil  '^••lu-.  .  »»•  ■?  ■  ..ii'-fL-u-.L*  -iLLk.  ^j<-'  :»et;ii  ui  *Jie  state  oi  tire 
nn.nibiai.  -^  .  .'.  ^<-  .-iin-,  uvtea  <^o  acLuuuL  Lur  t ue  «li&*rence  in 
the  ^ini-'^.  '  :■.  :  i.  •.  ■''.":  .'   ii-  *!..'  .»-  ■    t'le  lu  >uiv*.'^iui  lunctuin  uvthe 
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tbromlvosis  in  a  surface  vein.  Rigidity  of  the  limbs  of  one  side  or  of 
both  is  very  frequent.  It  may  be  slight  or  considerable,  and  often 
Tories  from  time  to  time ;  passive  moTements  then  cause  pain,  and  the 
pain  produced  is  often  greater  than  the  amount  of  rigidity  would 
suggest.  Convulsions,  beginning  locally,  or  partial  in  extent,  are  also 
common  in  meningitis  of  the  convexity.  Unilateral  hyperesthesia 
may  also  occur,  and  there  may  be  areas  of  anaesthesia,  but  complete 
heraiansBsthesia  is  very  rare.  Aphasia  occurs  chiefly  in  the  tubercular 
variety,  perhaps  because  such  inflammation  is  apt  to  extend  along  the 
fissure  of  Sylvius.     It  is  occasionally  an  early  symptom. 

The  pyrexia  of  meningitis  varies  much  in  different  cases.  Often 
there  is  from  the  first  a  considerable  elevation  of  temperature,  101° — 
103°,  and  it  remains  high,  with  irregular  variation,  throughout  the 
disease.  In  the  most  acute  purulent  form  the  temperature  may  rise 
quickly  to  104P  or  105°,  and  remain  high  till  death.  In  other  cases 
the  temperature  is  at  first  raised  and  towards  the  end  falls  below  the 
normal,  and  a  rectal  temperature  of  96°  or  97°  has  been  observed. 
On  the  otlier  hand,  towards  the  end  the  temperature  may  be  very 
high,  106°  or  108°.  It  is  said  that,  in  very  rare  cases,  the  disease  runs 
its  course  without  fever,  and  it  is  certain  that  for  some  days  the 
temperature  may  not  be  above  the  normal ;  apparently  this  is  the 
result  of  an  influence  exerted  by  the  nervous  system  which  neutralises 
the  tendency  of  the  inflammatory  process. 

The  pulse  presents  as  wide  variations  as  the  temperature,  but  there 
may  be  no  correspondence  between  the  variations  in  the  two  symptoms. 
In  some  cases  it  is  frequent  throughout ;  more  often  it  is  slow,  68, 50, 
or  even  40,  and  it  is  often  not  only  slow  but  irregular  in  rhythm.  The 
pre-mortem  rise  in  temperature  is  usually  attended  by  extreme  fre- 
quency of  pulse,  160,  180,  and  sometimes  uncountable  rapidity. 

The  vaso-motor  system  is  often  disturbed.  The  well-known  tache 
cSrebrale^  in  which  cutaneous  irritation  is  followed  by  unusually  vivid 
and  enduring  congestion  of  the  skin,  has  been  erroneously  supposed 
to  be  of  special  diagnostic  significance,  but  it  is  met  with  in  many 
other  affections.  There  is  often  a  strong  tendency  to  the  formation  of 
sloughs  and  bedsores,  and  these  vesications  are  frequently  produced 
by  the  application  to  the  skin  of  hot  bottles,  the  heat  of  which  is 
insufficient  to  cause  the  effect  in  a  healthy  person  ;  uncovered  metallic 
bottles  are  especially  dangerous.  These  trophic  changes  are  more 
frequent  in  subacute  than  in  acute  meningitis. 

Bespiration  is  sometimes  slightly  quickened,  but  it  is  rarely  much 
disturbed  until  the  final  period,  when  in  tubercular  meningitis  the 
Oheyne-Stokes  rhythm  is  often  observed,  and,  in  this  disease,  is  always 
of  fatal  significance.  More  frequent  are  irregular  pauses,  in  which 
the  child  ceases  to  breathe  for  several  seconds.  In  meningitis  of  the 
posterior  fossa  there  is  sometimes  almost  sudden  failure  of  breathing, 
irregular  feeble  respiration,  with  rapid  cyanosis,  quickly  followed  by 
death. 
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The  urine  is  scanty  and  febrile  in  character.  Albumen  or  a  trace 
of  sugar  sometimes  appears. 

Course, — The  onset  is  sometimes  rapid  and  violent,  marked  by  sud- 
den and  high  pyrexia,  by  rigors,  and  by  special  symptoms  of  intense 
d^ree.  In  such  cases  tlie  inflammation  is  usually  purulent ;  the 
spinal  membranes  are  commonly  involved,  and  the  cases  resemble  the 
epidemic  form.  The  course  of  these  cases  is  sometimes  so  rapid  as  to 
resemble  that  of  the  slower  forms  of  cerebral  haemorrhage.  Death 
may  occur  within  forty-eight  hours  after  the  onset  of  the  symptoms. 
In  other  cases  the  onset  is  gradual  and  insidious,  and  this  is  especially 
frequent  in  tubercular  meningitis.  During  the  early  period,  symptoms 
of  excitement  of  function  predominate;  delirium  accompanies  the 
headache,  there  are  convulsions  and  muscular  contractures.  At  a 
later  period  there  is  depression  of  function,  somnolence  deepens  to 
oonia,  and  various  paralyses  occur.  These  are  often  distinguished  as 
first  and  second  stages  of  the  disease,  and  the  deep  coma  that  precedes 
death  is  regarded  as  a  third  stage.  These  stages  are  not  always  dis- 
tinctly recognisable.  Coma  sometimes  develops  almost  at  the  outset, 
and  palsy  of  limb  or  face  may  be  the  earliest  symptom.  Often  the 
local  symptoms  are  trifling,  and  only  the  general  cerebral  symptoms 
are  marked. 

The  duration  of  meningitis  varies  from  two  or  three  days  to  as  many 
weeks.  The  most  rapid  cases  are  those  due  to  septic  processes,  and 
cases  of  the  primary  purulent  iuflamniation  already  mentioned.  But 
the  maximum  duration  mentioned  above  is  occasionally  exceeded, and 
cases  are  met  with  that  must  be  regarded  as  subacute.  They  are 
generally  examples  of  simple  inflammation,  and  occur  chiefly  in 
children  ;  they  constitute  a  transition  to  the  form  of  chronic  infantile 
meningitis  mentioned  on  p.  846. 

Symptoms  in  Relation  to  Locality. — In  meningitis  of  the  convexity 
delirium  is  more  pronounced,  local  convulsions  and  hemiplegio  weak- 
ness are  more  common,  vomiting  is  less  frequent,  palsies  of  the  cranial 
nerves  are  for  the  most  part  absent,  and  optic  neuritis  is  rare.  Id 
meningitis  of  the  base  the  cranial  nerves  suffer  early,  delirium  occurs 
later,  vomiting  is  frequent,  and  0[)tic  neuritis  usually  develops  before 
the  symptoms  have  reached  a  high  degree  of  intensity.  When  deliriam 
is  the  chief  symptom,  the  aspect  of  the  case  may  closely  resemble 
delirium  tremens.  When  meningitis  is  limited  to  one  part  of  the 
base,  the  cranial  nerves  suffer,  that  have  their  course  in  that  part. 
There  is  usually  retraction  of  the  head  when  the  inflammatioa  affects 
the  membranes  about  the  pons  and  medulla — a  symptom  of  very  great 
diagnostic  importance.  Hemiplegia  and  convulsions  may  occur  doring 
its  course,  from  the  secondary  thrombosis  already  mentioii;ed«  XTlli* 
lateral  convulsion,  beginning  locally,  may  succeed  reooYerj. 

In  ventricular  meningitis,  in  which  abundant  (»ffusioa  luid  Ixtciii  ill 
inflammation  in  the  choroid  plexus  and  ependyma  aMthsOOIri 
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changes,  the  general  symptoms  are,  strange  to  saj,  the  same  as  in 
other  forms, — headacbe,  ?ODiitiiig,  fever,  convulsions,  rigidity, delirium, 
irregularity  of  pulse  and  breathing,  and  final  coma,  but  the  functions 
of  the  cranial  nerves  are  seldom  interfered  with.  Tbe  foutanelle,  if 
open,  is  distended  and  pulsates.  Death  may  occur  in  a  few  days,  or 
at  the  end  of  ten  days  or  a  fortnight.  Occasionally,  after  an  acute 
onset,  the  symptoms  lessen,  but  the  remission  is  followed  by  their 
renewal  in  fatal  intensity.  It  is  said  that  incomplete  recovery  may 
occur,  with  enduring  defect  in  mind  or  muscular  power,  contractures, 
oscillating  gait  or  convulsions.  Enlargement  of  the  bead  may  develop, 
and  the  case  practically  becomes  one  of  cbronic  hydrocephalus.  There 
is  nothing  in  these  symptoms  that  is  distinctive.  All  are  common  to 
meningitis  that  is  external  as  well  as  internal,  and  there  is  considerable 
room  for  doubt  as  to  tbe  accuiucy  of  the  diagnosis  of  cases  that  are 
not  fataU 

Symptoms  in  Relation  to  Form, — In  simple  meningitis  the  symptoms 
are  those  above  described,  and  their  precise  character  depends  on  the 
seat  of  the  inflammation.  The  course  of  the  disease  is  olten  longer 
tban  in  the  other  forms — three,  four,  or  six  weeks ;  and  the  symptoms 
present  greater  variations  in  degree  and  in  character.  Tbe  rise  of 
temperature  is  often  at  first  great,  but  it  may  subside  as  the  disease 
passes  into  a  subacute  stage.  Probably  in  consequence  of  the  longer 
course,  optic  neuritis  is  frequent  and  considerable  in  degree,  especially 
if  the  base  is  involved.  In  meningitis  secondary  to  loc^  disease  the 
Beat  of  the  inflammation,  and  therefore  the  attendant  symptoms,  differ 
according  to  the  position  of  the  disease  that  excites  it.  Moreover,  the 
symptoms  of  the  primary  malady  often  mask  tbose  of  the  meningitis 
which  it  excites. 

Tubercular  Meningitis,^ The  symptoms  differ  to  some  extent  in 
children  and  in  adults. 

In  the  child  prodromata  are  frequent.  Loss  of  flesh  and  indica- 
tions of  general  failure  of  strength  are  the  most  common.  Thev  are 
usually  due  to  the  process  of  tuberculosis,  of  which  tbe  meningitis 
18  one  result.  Slight  evening  pyrexia  often  accompanies  these 
symptoms.  Other  premonitory  symptoms  are  met  with  in  the 
nervous  system, — mental  irritability,  restlessness  at  night,  and  a 
tendency  to  frontal  headache,  the  pain  being  excited  by  mental  work 
and  fatigue. 

These  symptoms  may  exist  for  a  few  weeks,  sometimes  for  a  month 
or  two  before  the  actual  onsets  When  the  meningitis  is  secondary  to 
considerable  tubercular  mischief  elsewhere,  as  in  the  lungs,  tbe  sym- 
ptoms of  this  usually  obscure  any  premonitory  symptoms  of  the 
meniogitiB.  OccasionaUj,  as  the  eerelml  inflsmmation  develops,  the 
symptoms  of  the  lung  aflediaa  lessen  in  a  itaiarkable  degree.  The 
iisadaehcb  whieli  auqr  frifMBg^JWMMJJMiii^^  the  onsetirf 
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iba  «outa  «y m{iioiiia,  ii  perliapa  duo  to  the  formation  of  tubercle  in  tlie 
iiittiiilinintrM,  if,u«  U  (^auttmlly  believtid,  thii  precedes  the  inflammation. 
Auothtir  auii'OiHleut  H)'mptom  is  thu  fouiitiu((,  wbioh  maj  be  appa* 
ruiitly  causuluMS,  or  laay  follow  au  inadequate  cause,  t.  e,  it  occurs  after 
fouil  that  in  uot  quite  judicioutf,  although  uot  so  indigestible  as  to  l)e 
uloue  a  Mutfloiout  oauMu  of  its  lejeLtiou.  This  symptom  should  always 
u](citt5  autt[)iolou  it  it  ocours  without  other  indications  of  gastric  dis- 
tut  bauoi),  aud  eii)>euiiilly  if  it  is  repeated  and  is  associated  with  other 
preuiouilory  tayuiptomn. 

Buch  vomiting,  more  tievere  in  dogre«\  is  a  common  symptom  of  the 
ituttot,  wLii'h  in  UMual  y  attended  by  a  ^reat  increase  in  the  headache, 
or  by  the  dovelopimnt  of  headache  if  this  was  absent  before,  some* 
times  by  drowMiuetiM,  and  otteu  by  attacks  of  general  convulsion.     In 
the  early  utage  of  the  diHoaso  the  prominent  symptoms  are  usually 
those  of  general  cerebral  disturbance,  headache*  somnolence,  wander- 
iug  at  night,  iiometinio«  vertigo,  vomiting, constipation,  and  the  condi» 
tious  of  pulito  and  tenipoiature  already  described.     The  rigidity  of 
the  ueck  aud  rvtraction  of  the  head  are  fivquent.     Aphasia  is  some- 
times  au  early  symptom.     At  the  end  of  the  first  week,  sometimes 
earlier,  sometimes  later,  the  symptoms  in  the  cranial  nerves,  already 
moutioued,  come  on.     About  this   time  also  changes  in  the  optio 
disc  are  often  recognisable.     In  the  course  of  the  second  week  the 
somuoleuco  deo(>ens  to  coma,  but  in  older  children  this  may  be  pie* 
ceded  by  delinite  delirium,  occasionally  violent.     The  other  symptoms 
become  more  conspicuous  or  develop.     Bigiditv  of  the  limbs,   local 
couvulsiou,   or   heniiplegia  may  be  added.      Defect  of  sensation  is 
sometimes  a&soeiated  with  the  palsy,  aud  may  be  more  extensive;  it 
may  i>c  precevieil  by  h>  peiieslhesia.     The  paralysis  may  be  transient 
or  i>oj  uioiieut.    The  pulse  often  becomes  fi-equent,  140 — 180,  sometimes 
suddenly,  sometimes  gradually.     IjU'spiration  is  otten  siuhing  or  irre* 
^ular.     Towards  the  end  of  this,  or  in  the  beginning  of  the  third  we^c^ 
the   child    licii   unconscious  aud  motionless,  often    with  rigidity  or 
tiacetdity  of  the  mm^ules  of  oue  side;  muco-pus  accumulates  on  the 
cornea;    couvuli»ions    are   more   frequent;   the  respiration   is   more 
irregular,  'duud  luay  present  au  occasional  pause  or  a  distinct  Chajne* 
Stokes  rhythm.     The  patient  may  die  during  the  coma  with  aceomal^^ 
tion  of  mucus  in  lije  chest;  bedsores  may  form,  and  haisten  the  fatal 
issut' ;  or  death  luay  immediately  succeed  au  attack  of  conTuiskiiiSL 
Sometimes  there  is  au  apparent  improvement  shortly  before  death^ 
but,  aj>   Oilev*  has   jtointed   out,    the   pulse  seldom  shares  in.  this. 
The  temperature  towards  the  end  may  sometimes  remaiu  at  about  the 
6«uuo  .legree  of  iiioderaie  elevatiou.  sometimes  it  becomes  very  hi^i» 
sometimes  falls  l)eiow  the  normal,  aud  is  sometimes  very  low.     Thus 
in  one  recorded  case  on  the  sevt^nteeuth  «iay  of  the  disease*  the  day 
before  .iealh,  the  temperature  was  only  93"^  (^Bokai). 

in    ihe    cases   in    which    tubercular    meningitis   affects  only 

*  *  Liv«:i'poul  Me«i.-iJhir.  Jourimi,'  July,  I()95» 
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oonvexitj  (which  are  less  rare  than  is  commonlj  snpposed)  the 
symptoms  in  the  ci*anial  nerves  are  absent,  Tomitiug  is  less  obtrusive* 
and  headache  and  delirium,  with  convulsions  and  rigidity  of  limb, 
constitute  the  chief  symptoms.  Inequality  of  pupil  is  often  present 
when  other  ocular  symptoms  (including  neui-itis)  are  absent,  but 
slight  strabismus  or  diplopia  will  often  be  discovered  by  a  carefnl 
search,  wbich  should  include  the  upward  movement.  Partial  tuber- 
cular meningitis,  affecting  only  a  small  part  of  the  convexity,  causes 
local  symptoms  resembling  those  of  a  tubercular  growth,  with  which, 
indeed,  it  is  commonly  associated. 

The  dui*ation  from  the  onset  varies  from  one  to  three  weeks.  It  is 
rarely  less  than  a  week,  and  occasionally  as  much  as  four  weeks.  The 
average  is  two  weeks.  In  cases  that  begin  insidiously  the  duration  is 
determined  with  difficulty,  and  if  the  premonitory  period  is  included 
the  average  is  more  than  two  weeks.  The  average  duration  of  tuber- 
cular meningitis  limited  to  the  convexity  is  said  to  be  less  than  when 
the  base  is  affected.  The  usual  termination  is  death,  but  it  is  not  open 
to  question  that  cases  do  sometimes  recover.  Unquestionably  cases 
recover  in  which  the  existence  of  meningitis  admits  of  no  doubt,  and 
in  which  there  is  a  strong  presumption  that  the  inflammation  is 
tubercular,  although  the  recovery  removes  the  possibility  of  rigid 
proof.  In  most  cases  of  children  who  recover  from  an  illness  resem- 
bling tubercular  meningitis,  the  cerebral  symptoms  were  general 
pain,  delirium,  and  convulsions ;  as  a  rule  there  have  not  been 
symptoms  in  the  cranial  nerves  beyond  inequality  of  pupil  and  slight 
optic  neuritis. 

In  the  adxiU  the  symptoms  of  tubercular  meningitis  are  essentially 
the  same  as  in  the  child,  but,  if  possible,  even  more  varied  in  their 
character  and  combination.  Headache,  vomiting,  and  cranial  nerve 
symptoms  are  the  same.  Palsy  of  ocular  nerves  is  common,  but 
seldom  involves  the  whole  of  one  third  nerve  (one  case  in  twenty — 
Seitz) ;  ptosis  is  more  frequent  (one  in  seven).  General  convulsions 
are  not  common,  delirium  usually  occurs  earlier,  and  its  association 
with  persistent  headache  is  very  conspicuous.  The  insidious  cha- 
racter of  the  onset  is  as  common  as  in  childhood,  in  spite  of  the 
ability  of  the  sufferer  to  describe  his  symptoms.  In  young  women 
the  early  stage  of  the  disease  is  sometimes  attended  by  symptoms  of 
hysteroid  character;  the  morbid  functional  tendency  incidental  to 
the  age  and  sex  determines  the  form  of  the  general  functional  dis- 
turbance that  is  at  first  produced  by  the  disease  of  the  membranes. 

The  disease  commonly  comes  on  in  the  course  of  phthisis,  but  the 
indications  of  lung  disease  may  be  so  slight  as  to  escape  notice,  and 
sometimes  the  malady  has  the  aspect  of  a  primary  affection,  although 
tubercles  are  found  elsewhere  after  death.  Besides  the  symptoms 
already  described,  it  should  be  noted  that  hemiplegia,  coming  on  in 
the  course  of  a  few  days  or  a  week,  and  often  attended  by  convul- 
sions,  may  be  the  chief  symptom  when  the  inflammation  involves  the 
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applicable  to  tlie  purulent  form.  But  no  form  of  inflammation,  not 
eTen  the  tubercular,  presents  greater  variations  in  symptoms  and 
course  in  proportion  to  the  intensity  of  the  process.  Some  cases, 
secondary  to  suppumtion  elsewhere,  present  extraordinary  latency. 
I  have  known,  for  instance,  slight  occasional  strabismus,  slight 
retraction  of  the  Lead,  moderate  headache,  irregular  fever,  and  optic 
neuritis  to  be  the  only  symptoms,  altbough  after  death  both  cerebral 
and  spinal  membranes  were  bathed  in  pus,  and  the  meningitis 
certainly  commenced  a  fortnight  before  death.  On  the  other  hand, 
the  meningitis  that  follows  rupture  of  a  cerebral  abscess  causes 
symptoms  of  extreme  intensity  and  has  a  rapid  course. 

Focal  meningitis,  involving  only  a  small  area  of  the  membranes  on 
one  side  of  either  the  base  or  the  convexity,  is  generally  chronic — 
traumatic  cases  of  course  excluded.  The  condition  is  therefore 
described  in  the  next  section.  In  the  very  rare  cases  in  which  focal 
meningitis  is  acute,  the  s}  mptonis  are,  for  the  most  part,  similar  to 
those  of  the  chronic  form,  the  chief  difference  being  in  their  course. 

Chronic  Meningitis. — The  symptoms  of  chronic  meningitis  consist 
chiefly  in  local  disturbance  of  function;  the  symptoms  outside  the 
nervous  system,  so  conspicuous  in  most  cases  of  acute  meningitis, 
are,  as  a  rule,  absent  in  the  chronic  form.  In  the  adult  the  sym- 
ptoms vary  much  according  to  the  cause  and  nature  of  the  inflamma- 
tion. In  the  chronic  alcoholic  meningitis,  which  affects  chiefly  the 
convexity  over  both  hemispheres,  the  chief  symptoms  are  headache, 
moderate  in  degree  and  sometimes  absent,  slight  delirium,  mental 
failure,  and  slight  optic  neuritis.  The  malady  always  runs  a  very 
chronic  course,  and  its  symptoms  are  often  overshadowed  by  those  of 
some  other  of  the  effects  of  alcoholism,  such  as  liver  disease  or 
multiple  neuritis.  The  symptoms  may  subside  if  the  cause  of  the 
morbid  state  can  be  arrested.  It  is  probable  that  they  are  in  part 
due  to  the  action  of  the  alcohol  on  the  brain  substance. 

Chronic  syphilitic  meningitis  in  the  adult  is  generally  local.  It 
usually  occurs  chiefly  in  the  vicinity  of  a  syphilitic  growth,  and  its 
chief  effect  is  to  extend  the  symptoms  of  the  latter  over  a  wider  area 
than  corresponds  to  the  actual  tumour.  Thus  in  the  case  of  a  syphi- 
loma growing  into  the  hemisphere  from  the  outer  side  of  the  crus,  the 
effects  of  this  were  accompanied  by  palsy  of  the  fifth  nerve  on  the 
same  side  in  consequence  of  syphilitic  meningitis  extending  from  the 
tumour.  Sometimes  such  meningitis  exists  apart  from  any  distinct 
growth,  and  may  then  extend  widely,  even  sheathing  the  whole  base 
with  its  products.  There  is  always  a  considerable  formation  of  tissue 
thickening  the  pia-arachiioid,  sometimes  to  such  an  extent  as  to 
suggest  a  diffuse  growth.  The  seat  of  the  disease  may  be  at  the  base 
or  the  convexity  ;  in  either  situation  focal  symptoms  are  produced, 
scarcely  distinguishable  in  the  more  chronic  cases  from  those  of  a 
syphilitic  growth  except  by  the   slighter  degree  of    optic  neuritis, 
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»■•'■'   nf  clironic  meningitis  are  always  foaDcl,  chiefly   in  tbe 

^'-^^-'a   of  the  base;    generally  lymph  glues   together   the 

"i1  ^or^'l'ollum,  the  openings  from  the  fourth  ventricle  are 

ho  !yni|»h,  and  the  ventricles  are  distended.     There  may 

'      i<"-^*t  iMfiumuiation  in  the  membranes  of  the  spinal  cord,  and 

.i*   I  \i\v*}  si'Oii,  without  special  symptoms  of  spinal  meningitis. 

.  •is.s  such  retraction  of  the  head  dates  from  the  time  of 

•  •   >t  is  highly  jirobable  that  in  these  cases  there  is  haemor- 

>  iU"  memhranes  about  the  medulla,  a  proved  lesion de[.»end - 

avi-y  on    hiceration  of    the    cerebellum    (see    "Meningeal 

=  "t.     The  retraction  of  the  head  must  be  distinguished 

"MMIity  to  support  the  head  due   to   weakness  of  the 

i  >v.-.  however,  known  such  inability  to  follow  the  retrac- 

^'i  which  the  symptom  dated  from  birth. 

■  \  '■  The  pia-arachnoid  differs  from  most  other  membranes 

-  'Vii,  in  its  separation  into  two  layers.     Nevertheless 

yarded  as  a  serous  membrane,  and  it  presents  some 

r  s<  ruus  membranes  in  its  pathological  liability,  but 

.•■K':i  from  them.     Like  the  pleura,  it  is  prone  to  spon- 

1 1  iuu  ;  but  the  most  common  cause  of  primary  pleurisy, 

.  M.enis  to  have  little  influence  in  exciting  meningitis. 

i'  specific  processes  more  frequently  than  any  other 

i\  and  this,  together  with  its  liability  to  suffer  in 

Msoning,  must  be  regarded  as  its  chief  patholoi,'ical 

The  process  of  inflammation  also  pn^sents  some  pe<ru- 

■  nbral  membrane.     The  tendency  to  the  formation  of 

•  !',  and  of  pus  is  greater,  than  in  the  case  of  the  pleura 

UM).     Embolic  processes  may  play  a  part  in  the  gene- 

iMiMns  of  septicsemic  inflammation,  but  it  is  probable 

• !.  .-.I  <^f  septic  matter  in  the  blood,  not  necessarily  orgau- 

To  excite  in  the  membranes  the  inflammation  to  which 

.Liiple  or  purnleut  meningitis  that  occurs  in  children 

-  ;lu  apparently  primary  affection,  seems  to  be  insepar* 

.sporadic  form  of  cerebro-spinal  meningitis.     Although 

MIS,  beyond  some  retraction  of  the  head,  may  be  absent. 

Minnation  extends,  in  most  eases,  down  the  membranes 

The  probable  pathology  of  these  cases  is  considered 

•n  the  epidemic  form. 

.!  between  the  morbid  process  and  the  symptoms  that 

>ence  is  still,  in  part,  obscure.     The  affection   of  tho 

>  IS  usually  due  to  their  actual  inflammation,  indications 

('  found  in  the  chan^^es  of  interstitial  tissue,  and  in  the 

•>f  the  nerve-fibres.     With  rejrard  to  the  character  of  the 

:ii*e  doubtless  safe  in  recognising,  with  the  older  writers^ 

;o  of  uver-action  as  the  result  of  irritation  of  the  nerve* 
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the  slighter  indications  of  comjirpeBion  of  the  parta  affiled,  and  t 
less  gradual  onset.  Tbesidcof  tiie  lueJullaiBanoL-casiouiil  seat  of  U 
inflftTumaLioii,  wbich  is  one  uf  thu  moat  coinmoD  otuses  of  the  cd 
joint  palflj  of  one  baU  of  the  tongue,  side  of  the  [jalate,  and  vocal  co 
(see  p.  307).  Anoilier  occasional  seal  is  the  neigbbourbood  of  I] 
motor  couTolutiODS  pniducing  nni lateral  fits,  and  local  pain  ai 
tenderness.  It  is  probable  that  focal  inflammatioa  in  adults  i 
gonerally  syphilitic  in  nature,  the  traumatic  form  of  course  exc«p[«l< 

lu  such  cases  it  is  often  useless  and  eyen  cruel  to  suggest  thi 
probable  cause  of  the  maUdy,  It  is  unlikely  tikB,t  by  such  quesliM 
syphilis  can  be  absolutely  exclvded,  and  aoless  it  can  be  excluded  tl 
employment  of  antiaypliilitii:  treatment  in  such  a  ca,se  is  the  firetdu^ 
of  the  practitioner.  Moreover,  if  syphilis  can  be  excluded,  the  trei 
meat  suiLible  for  syphilis  (mercuryj  rumaius  the  most  promising  fi 
a  simple  iiiftamuinttun. 

Chronie  iv/antile  tnfvingiiig,  which  is  also  id  some  cases  associatei 
with  sytihilii.  causes  symptoms  that  depend  on  the  special  procliriKI 
of  the  inflammation  to  affect  the  posterior  fossa  of  the  base.  Ti 
most  important  and  character istic  symptom  is  retraclion  of  the  b«i 
In  a  valuable  paper  on  these  casesf  Drs.  Qee  and  Barlow  point  o 
that  the  onset  of  this  symptom  is  sometimes  sudden,  BOuietin 
gradual ;  when  suddeD  it  is  occasionally  attended  by  other  symptoiB^ 
— fever,  vomiting,  rigidity  of  the  limbs,  convulsions.  1  have  koo 
general  couvulsioQs  to  precede  for  a  week  the  onset  of  the  retractiot 
The  holding  buck  of  the  head  is  due  to  a  tonic  costroctioa  Id  ti 
muscles,  and  becomes  greater  nlien  the  child  is  made  to  sit  ap. 
varies  in  degree  at  different  times,  and  Is  occasionally  iiilermiUeot 
When  the  condition  has  become  established,  it  is  often  atteuded  fc, 
rigidity  of  the  limbs,  sometimes  by  epile|itiform  convulsions.  Fall 
is  rare,  hut  strabismus  and  nystagmus  are  somi-times  observed. 
Occusionally  hydrocephalic  enlargement  of  the  head  follows  attaFi 
time.  The  syuiptoma  continu-'  for  a  period  that  varies  from  a 
to  a  year  and  a  half,  and  may  end  in  recovery  or  death.     After  dt 

•  Tlie  F>  Jlowins  nue  !■  piobnbly  an  iiintitTice  of  it.  A  marricil  I111I5.  ■  montli  ^ 
her  COD  fi  Dement,  inHVTi'd  fur  ■  week  or  two  from  neuralgic  puiti  about  thi  tt 
trniple  antl  Bje,  anJ  then  hecnme  ftverUli ;  one  or  two  coiivuljioiii  occurred  of  Mt 
tain  chiriicier,  and  Ult  bemipUgia  devtlc^pid  mpidlj,  thr  paniljua  of  arm  asd 
beromiiig  abimt  onrnplete  in  tlie  course  of  a  few  dsja.  There  Wn*  no  optte  MM 
Iodide  of  potMtiuni  wns  giTer<  and  incrcnrjr  mbhcd  id,  &e. ;  ai  loan  ■*  ths  inSflM 
of  the  dragf  beesmo  «tiiljll>!>ed  the  i^roptoms  brgHO  la  leuon,  and  they  pi 
enttrel;  in  the  eouriie  ol  a  lew  wecki.  In  thli  cuw  the  evidenre  of  loc»l  « 
aflbrded  by  ibe  fymptoim  t»d  tlieir  modo  of  oniot  whI  eoncluiive  g  nnd  allbotglll 
effeet  of  the  drut-a  eniplojed  i*  not  certuin  evidence  of  the  uaturu  of  (ha  kw 
gave  aome  aupport  to  the  opinion,  based  on  the  limlU'd  cuteut  of  the  diieaatt  tt 
wai  ol  ayphilitie  oriRin. 

+  "Ou  the  Cervi.1.1  Oiiistl-otonra  of  Infmis,"  'SL  Bartholomew's  Hm 
ReporU.'  vol.  liv,  1878,  p.  22.  The  occnsion*!  rpL.ti^n  to  >)  phitii,  noted  hj  tbv 
confirmed  hy  Money, '  Treatment  of  Uoenae  in  Children,"  1887.  p.  456. 

X  Money  (loc.  cit..),  who  found  also  pcniiteut  (light  pyrezSa  ia  on*  cai*. 
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and  of  a  probable  cause.  Of  the  cerebral  symptoms,  those  of  local 
character  are  the  most  conclusive,  but  often  of  least  actual  diagnostio 
importance,  since  tbej  occur  comparatively  late  in  the  course  of  the 
affectioD  ;  and  although  it  is  now  and  then  impossible  to  recognise  the 
disease  until  they  appear,  they  more  often  serve  to  confirm  than  to  esta- 
blish the  diagnosis.  These  general  cerebral  symptoms  are  significant 
by  their  degree  and  combination,  since  most  of  them  may  be  produced 
by  processes  commencing  outside  the  nervous  system.  The  signifi- 
cance of  the  headache  depends  on  its  persistent  intensity;  of  the 
delirium,  on  its  co-existence  with  headache;  of  vomiting,  on  its 
causeless  recurring  character ;  of  general  convulsions,  on  their  associa- 
tion with  the  other  symptoms ;  of  frequency  of  pulse,  on  its  combina- 
tion with  the  pyrexia  that  usually  accelerates  the  action  of  the  heart. 
It  is  in  the  early  stage,  when  these  general  symptoms  alone  exist,  that 
the  chief  diagnostic  errors  occur ;  but  when  the  inflammation  is  at  the 
convexity,  this  difficulty  may  persist  until  late  in  the  disease.  A 
child  of  five  had  headache,  vomiting,  and  drowsiness  for  a  fortnight^ 
then  became  comatose,  and  died  in  a  few  hours,  even  the  optic  discs 
being  normal.  Among  important  local  symptoms  are  the  inequality 
of  pupil;  strabismus,  even  if  transient;  nystagmus;  retraction  of  the 
head,  and  weakness  in  the  face.  The  ophthalmoscopic  changes  may 
also  decide  the  diagnosis,  chiefly  in  cases  in  which  they  occur  early,  or 
local  symptoms  develop  late.  In  some  obscure  cases  the  occurrence  of 
retention  or  incontinence  of  urine,  or  the  readiness  with  which  the 
skin  blisters,  gives  sufficient  weight  to  other  symptoms  to  determine 
the  diagnosis.  In  all  cases  the  Protean  character  of  the  disease  should 
be  remembered,  and  above  all  the  fact  that  there  is  no  symptom  of 
meningitis  that  is  not  sometimes  absent.  Headache  is  the  most 
constant,  rarely  wanting,  but  cases  have  been  known  to  run  their 
course  without  any  obtrusive  pain ;  its  absence,  therefore,  does  not 
destroy  the  value  of  other  symptoms  that  are  of  significance,  and 
there  is  no  other  symptom  (not  excepting  pyrexia)  the  absence  of 
which  is  of  much  negative  value.  The  presence  or  history  of  a  possible 
cause  of  meningitis  often  assists  the  diagnosis  by  directing  attention 
to  symptoms  that  might  otherwise  be  unnoticed.  This  is  especially 
the  case  with  injuries,  ear  disease,  pysemia,  and  phthisis.  Any  brain 
symptoms  in  the  subjects  of  tubercular  or  scrofulous  disease,  even 
at  a  distance,  should  excite  concern.  Occasionally  disease  near  the 
brain  may  render  the  diagnosis  more  difficult  by  obscuring,  with  its 
own  obtrusive  symptoms,  those  of  its  effect. 

The  existence  of  meningitis  being  recognised,  the  diagnosis  of  its 
seat  depends  chiefly  on  the  character  of  the  symptoms — whether  they 
are  such  us  to  indicate  disturbance  of  the  convexity  or  of  the  base. 
The  differences  that  depend  upon  locality  have  been  already  described. 
Sometimes  the  cause  of  the  meningitis  also  helps  the  diagnosis  of 
locality,  since  adjacent  disease  excites  inflammation  first  in  its  owu 
neighbourhood. 
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In  determining  the  nature  of  the  inflammation  we  are  guided  bj  its 
•cause,  its  associations,  its  seat,  the  age  of  the  patient,  and  the  relative 
frequency  of  the  several  forms.     Each  of  these  points  must  be  con- 
sidered, not  onlj  in  itself,  but  in  relation  to  the  others.     The  apparent 
cause  often  decides  the  question  :  from  adjacent  caries  and  in  pjsdmia 
the  inflammation  is  almost  certainly  purulent ;  but  if  there  is  distant 
suppuration   of  scrofulous   origin   the  inflammation  may  be  either 
tubercular  or  purulent,  and  the  former  is  more  probable  unless 
there  are  other  signs  of  septicsBmia.     In  pneumonia  or  acute  specific 
diseases  the  inflammation  may  be  either  simple  or  purulent.    If  there 
are  signs  of  phthisis  or  a  tubercular  family  history,  and  no  other 
cause  can  be  detected,  the  meningitis  is  almost  certainly  tubercular. 
The  discovery  of  tubercles  of  the  choroid  renders  the  nature  of  the 
inflammation  certain.      A  boy,  aged  five,   was  seized  with  acute 
pain  in  the  head   on   the  twentieth   day  of    typhoid  fever    (with 
•characteristic  eruption) ;  this  was  followed  by  coma,  inequality  of 
pupil,  deviation  of  head  and  eyes  to  the  left,  rigidity  of  the  left  limbs, 
And  half -purposive  movements   of  the  right.      I  saw  him  on  the 
fifth  day  after  the  onset  of  these  symptoms,  and  found  optic  neuritis 
in  the  right  eye  only,  with  tubercles  in  each  choroid, — a  proof  that  the 
inOammatiou  was  tubercular,  complicating  the  fever  and  not  due  to  it. 
If  the  inflammation  is  at  the  base  of  the  brain,  and  no  cause  is  dis- 
coverable, the  probability  that  it  is  tubercular  is  very  great.     If  the 
inflammation   is  at  the  convexity  the  probability  of  its  tubercular 
nature  is  considerable  in  childhood  and  youth,  but  in  adult  life  such 
inflammation  is  probably  not  tubercular.    Under  twenty  years  of  age 
there  is  a  presumption,  in  the  absence  of  other  causal  indications, 
that  any  meningitis  is  of  tubercular  origin  ;  but  over  forty  there  is  a 
presumption  against  this,  which  becomes  greater  as  life  advances,  and 
is  increased  by  a  history  of  ulcoholii-m  or  of  syphilis.     The  special 
diagnosis  of  ventricular  meningitis  is  practically  impossible  during 
life. 

Differential  Diagnosis.  —  Meningitis  may  be  confounded  with 
general  diseases,  and  with  other  diseases  of  the  nervous  system, 
^ese  errors  occur  chiefly  with  tubercular  meningitis,  because  most 
other  forms  have  an  association  with  some  cause  which  prevents  a 
mistake,  or  else  produce  symptoms  so  acute  and  characteristic  that 
there  is  neither  time  nor  room  for  error.  The  following  remarks  on 
the  differential  diagnosis  apply,  however,  also  to  the  rare  simple 
basal  meningitis  which,  during  life,  cannot  be  distinguished  with 
certainty  from  the  tubercular  form. 

The  error  of  mistaking  an  acute  general  disease  for  meningitis  is 
more  common  than  the  opposite  error.  Typhoid  fever  and  catarrhal 
febricula  are  the  diseases  with  regard  to  which  a  mistake  is  most 
common ;  the  former  in  older  children  and  adults,  the  latter  in  young 
children.  The  error  always  arises  from  ascribing  initial  headache  and 
subsequent  delirium  to  cerebral  disease  in  the  presence  of  sufficient 
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pyrexia  to  account  for  the  Bjmptoms,  and  from  disregarding  tbe 
relation  between  the  two.  When  they  are  the  result  of  a  general 
disease,  as  Sir  William  Jenner  long  ago  pointed  out,  the  headache 
ceases  when  the  delirium  begins.  In  meningitis  the  headache  con- 
tinues, and  co-exists  with  the  delirium.  In  children,  convulsions 
maj  occur  at  the  onset  of  the  general  disease.  In  all  cases,  there- 
fore, in  which  there  is  first  headache  and  then  delirium,  and  in 
which  there  is  pyrexia  sufficient  to  account  for  both,  the  presumption 
is  strongly  against  meningitis ;  this  should  only  be  suspected  when 
local  cerebral  symptoms  appear,  or  if  there  be  general  cerebral 
symptoms  such  as  optic  neuritis,  that  do  not  occur  during  general 
diseases.  The  difficulty  of  the  diagnosis  between  typhoid  fever  and 
tubercular  meningitis  is  increased  by  the  fact  that  the  former  is 
sometimes  attended  by  constipation,  and  the  latter  by  diarrhoea  due 
to  tubercular  ulceration  of  the  bowels,  or  by  general  abdouunal 
tenderness  from  the  formation  of  tubercles  in  the  peritoneum.  It  is 
sometimes  necessary  to  wait  and  watch  the  course  of  the  symptoms 
before  a  confident  opinion  can  be  formed.  As  a  rule,  the  pyrexia 
runs  a  more  regular  course  in  typhoid,  and  the  pulse  is  more  frequent 
and  is  seldom  irregular.  The  optic  neuritis  that  is  occasionally 
associated  with  acute  specific  diseases  does  not  accompany,  but 
succeeds  them.  It  should  be  remembered  that  convulsions  which 
are  partial,  and  begin  locally,  are  local  and  not  general  cerebral 
symptoms.  Avoidable  error  arises  in  most  cases  from  the  judgment 
being  warped  by  the  initial  headache,  and  the  practitioner  ouiits  to 
keep  a  look-out  for  other  symptoms  outside  the  nervous  system.  In 
consequence  of  this,  gross  mistakes  are  sometimes  made. 

Betraction  of  the  head,  resembling  that  which  occurs  in  meningitii, 
is  sometimes  the  result  of  rheumatism  of  the  muscles  at  the  back  of 
the  neck.  Legroux  asserts  that  in  such  cases  there  may  be  consider- 
able fever,*  but  distinct  cerebral  symptoms  are  of  course  absent,  and 
the  muscles  are  more  painful  than  in  meningitis.  Such  muscular 
rigidity  is  said  to  be  also  produced,  in  some  cases,  by  peripheral  irri- 
tation, tender  cervical  glands,  and  abdominal  disturbance.f 

Among  diseases  of  the  nervous  system,  one  that  sometimes  gives 
rise  to  considerable  difficulty  in  diagnosis  is  intra-cmnial  tumour.  A 
rapidly  growing  tumour,  especially  one  that  at  first  interferes  little 
with  function,  may  cause  symptoms  which  develop  so  rapidly  as  to  be 
easily  mistaken  for  those  of  meningitis.  This  is  the  case  sometimes 
with  tubercular  tumours,  and  with  glioma  of  the  pons,  which  may  run 
an  almost  latent  course  until  they  have  reached  a  considerable  degree 
of  intensity.  The  symptoms  in  the  limbs  often  assist  the  diagnosis, 
since  the  loss  of  power  is  more  often  an  early  symptom  in  tumour 
than  in  meningitis,  and  it  comes  on  gradually  in  the  former,  whereas 
early  paralysis  of  the  limbs  in  meningitis  usually  comes  on  suddenly 

•  Legroux,  'L'Enc^phale/  1885,  No.  1. 

t  Money,  *  Treatment  of  Disease  in  Children/  1887,  p,  457. 
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from  irritatiYe  inhibition.  The  opbthalmoscopio  appearances  are  of 
great  importance.  A  slight  degree  of  neuritis  maj  be  due  to  either 
tumour  or  meningitis,  but  an  intense  neuritis,  with  considerable  swell- 
ing and  Lsemorrha^'es,  is  practicalij  conclusive  of  tumour.  The 
neuritis  of  a  rapidlj  growing  tumour  is  usually  intense,  and  when  the 
apparances  are  slight  at  first,  if  the  disc  be  watched  for  a  few  days, 
the  course  of  the  neuritis  often  decides  the  diagnosis.  It  must  be 
remembered  that  from  the  absence  of  neuritis  no  conclusion  can  lie 
drawn.  In  many  cases,  howcTer,  the  question  can  be  only  decided 
from  the  course  of  the  disease.  If,  after  the  first  two  weeks  from  the 
commencement,  the  symptoms  continue,  slowly  increasing,  and  the 
patient  does  not  become  comatose,  the  diagnosis  of  tumour  is  almost 
certain.  It  must  not  be  forgotten  that  meningitis  often  co-exists  with 
tumour,  by  which  it  is  excited,  but  the  symptoms  of  tumour  in  these 
cases  ha?e  usually  preceded  those  of  meningitis,  and  continue  un- 
changed when  the  latter  have  passed  away  or  lessened.  When  such 
meningitis  is  excited  by  some  adequate  exciting  cause,  as  a  fall, 
the  fact  that  there  is  more  than  inflammation  may  only  be  shown  by 
the  persistence  of  some  significant  symptom  after  the  meningitio  dis- 
turbance has  passed  away.*  A  difficulty  is  met  when  tubercular 
tumours  co-exist  with  tubercular  meningitis,  but  the  difficulty  in 
all  these  cases  is  rather  in  the  recognition  of  the  tumour  than  in  that 
of  the  meningitis. 

In  some  cases  of  meningeal  hsemorrhage  the  symptoms  hare  an 
acute,  not  sudden  onset,  and  may  closely  resemble  those  of  inflamma- 
tion over  the  convexity ;  headache  and  delirium  are  conspicuous ;  and* 
both  diseases  may  follow  an  injury.  This  form  of  meningeal hsemor- 
rbage  is,  however,  very  rare.  The  most  important  criterion  is  the 
absence  of  fever  and  the  rapidity  of  course.  Sudden  symptoms  in  the 
course  of  meningitis  do  not  lessen  the  probability  of  the  diagnosis* 
because  they  may  he  due  to  a  secondary  vascular  lesion. 

A  considerable  difficulty  in  diagnosis  is  presented  by  some  cases 
of  disease  of  the  ear,  in  which  symptoms  resembling  meningitis  occur 
and  may  prove  fatal,  although  after  death  only  thrombosis  in  a  sinus 
can  be  discovered,  and  sometimes  oven  that  is  absent.  The  central 
symptoms  are  for  the  most  part  general,  and  may  be  in  part  due  to 
pysdmia;  but  strabismus  has  been  observed,  and  the  difficulty  in 
diagnosis  is  increased  by  the  fact  that  optic  neuritis  may  occur  and 
may  even  reach  a  considerable  degree.  It  is  doubtful  whether  in  these 
cases  a  positive  diagnosis  is  always  possible. 

The  same  difficulty  presents  itself  in  another  form  in  cases  of  acute 
double  otitis  in  children,  which  may  be  attended  with  intense  pain  in  the 
head,  vomiting,  fever,  delirium,  giddiness,  convulsions,  and  bilateral 

*  Thus  chanicteristic  and  severe  mcninf^itit  of  the  convexity,  bilateral,  followed  a 
fall  on  an  ice-covered  ii ill-tide.  The  patient  recovered  save  for  optic  neuritis,  which 
persisted  without  diminution,  and  there  followed  hemiplegia,  evidence  of  a  ^amoor 
of  the  right  hemiiphere,  and  death. 
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deafoesa.  In  most  instances  the  labyrinth  is  chiefly  affected,  and  a 
post-mortem  examination  at  a  later  period  has  shown  only  symmetrical 
changes,  sometimes  limited  to  the  cochlea  and  semicircular  canals, 
with  atrophy  of  the  auditory  nerve.*  Such  cases  are  constantly 
thought  to  be  meningitis  ;t  but  it  is  probable  that  inflammation  of 
the  membranes  never  damages  gravely  the  auditory  nerves  without 
the  adjacent  facial  nerves.^  The  general  cerebral  symptoms  alone 
scarcely  warrant  the  diagnosis  of  secondary  meningitis  excited  by  the 
inflammation  of  the  ears.  It  is  probable,  moreover,  that  in  some  of 
these  cases  there  is  optic  neuritis,  although  there  is  no  meningitis. 
Most  practitioners  have  met  with  cases  in  which  complete  deafness  and 
blindness  came  on  in  childhood  with  such  acute  cerebral  symptoms, 
and  in  whom  the  ophthalmoscope  reveals  the  form  of  optic  nerve 
atrophy  that  succeeds  inflammation. §  It  is  probable,  on  account  of 
the  age  of  the  sufferers  and  the  symmetry  of  the  disease,  that  the 
affection  is  due  to  a  blood-state,  sometimes  induced  by  cold,  and  it 
has  been  conjectured  that  this  state  is  analogous  to  that  which  causes 
polio- myelitis.  The  cases  present  a  very  difficult  diagnostic  problem, 
and  the  difficulty  is  increased  by  the  fact  that  the  internal  ear  may 
be  inflamed  secondarily  to  meningitis.  Such  secondary  otitis  has  been 
observed  in  cerebro-spinal  meningitis,  but  it  is  very  rare.|| 

The  condition  of  depressed  cerebral  function  that  was  termed  by 
Marshall  Hall  hydrocephaloidt  and  is  apparently  due  to  ansemia  of 
the  brain,  may  be  confounded  with  tubercular  meningitis.  In  this 
condition,  which  is  almost  confined  to  young  children,  there  is  somno- 
lence and  coma,  with  depressed  fontanelle,  and  local  symptoms  are 
absent.  It  is  said,  indeed,  that  rigidity  of  the  neck  and  strabismus 
have  been  observed,  but  there  is  some  doubt  as  to  the  real  nature  of 
cases  that  present  such  symptoms.  The  cases  are  distinguished  from 
meningitis  by  the  depression  of  the  fontanelle,  and  especially  by  the 
occurrence  of  the  symptoms  in  the  profound  exhaustion  that  results 
from  diarrhoea  or  loss  of  blood. 

Of  the  general  diseases  of  the  nervous  system  there  is  only  one  that 
is  liable  to  be  confounded  with  meningitis,  and  especially  with  tuber- 

*  Politzer, '  Diseases  of  the  Ear,'  Casfteirs  translation,  1883,  p.  714. 

t  The  facility  with  which  this  mistake  may  be  made  was  pointed  ont  by 
Votolini  ('  Monatschr.  f.  Ohrenheilk.,'  1870,  Nos.  7  and  8}  and  Reichel  ('  Berl.  kL 
Wochenschr.,'  1870,  Nos.  21  and  25). 

{  It  has  been  assumed  that  the  auditory  nerves  may  be  so  damaged  at  the  base  as 
to  cause  complete  deafne^^s  without  any  paralysis  of  the  facial.  This  assumption 
retU  on  no  evidence,  and  is  most  improbable,  although  no  doubt,  as  already  stated, 
the  auditory  nerves  may  suffer  somewhat  more  readily  than  the  facial  in  slight 
inflammation  of  the  membranes. 

§  A  series  of  such  cases  has  been  recorded  by  Mr.  Hutchinson,  'Ophth.  Hosp. 
Kep.,'  1866. 

II  Lncae,  'Arch.  f.  Ohrenheilk.,'  Bd.  y,  1870,  p.  188.  The  otitis  is  so  rare,  and 
■o  remarkable  in  its  bilateral  character,  that  it  may  possibly  be  a  coincident  effect 
of  the  blood-state. 
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fibe  complained  of  pain  in  the  liea4  and  abdomea.  One  day  ebe  was 
{Ikildisb,  playing  with  a  doll.  The  temperature,  however,  continued 
niaed,  Tarying  from  102°  to  99".  On  the  seventh  day  she  became 
Mtni-oomatoBe,  and  passed  urine  into  the  bed.  On  the  ninth  day  she 
lather  suddenly  became  dusky,  with  irregular  breathing,  and  mucus 
is  the  cheat.  Death  from  respiratory  failure  being  manifestly  immi- 
neat,  artificial  respiration  was  employed,  and  bj  this,  faradism  to  the 
di«>t  wall  from  time  to  time,  and  food  through  a  long  catheter,  she 
itM  tept  alive  for  twenty-four  hours,  and  died  on  the  eighth  day 
frum  the  onset.  Tliroughout  there  had  been  no  symptoms  in  the 
limbs  or  cranial  nerves.  The  post-mortem  examination  revealed 
general  tubercniosia  of  lungs,  peritoneum,  and  intestine,  some  small 
tnuses  of  yellow  tu1>ercle  in  the  cerebral  hemispheres,  and  menin- 
gitis of  the  base,  the  lymph  being  especially  abundant  about  the 
pons  and  medulla,  with  opiique  tubercular  granulations. 

The  converse  error,  in  which  hysterical  symptoms  are  regarded  as 
Dwaingitis,  is  far  less  common.  The  mistake  is  sometimes  made  ia 
cues  of  hysterical  sopor  with  the  strong  convergent  strabismus,  but 
tlie  distinct  spasmodic  character  of  the  hitter  is  usually  distinctive, 
tod  'here  is,  as  a  rule,  no  alteration  of  temperature,  The  last  poiut 
ia  also  of  diaguostia  importance  in  the  curious  state  of  trance-like 
tleep  that  sometimes  comes  on  in  states  of  brain- exhaustion,  usually 
ia  hysterical  subjects,  but  in  lads  as  well  as  girls.  When  this 
laeceeda  severe  headache,  as  it  often  does,  the  difficulty  of  diagnosis 
uf  be  great.  But  it  should  be  remembered  that  it  is  rare  for  coma 
ts  come  on  early  in  the  course  of  meningitis.  Tetanus  may  be 
thought  to  exist  in  the  cases  of  meningitis  in  which  contracture 
iiToliee  the  muscles  of  mastication,  but  the  symptom  soon  passes 


pBoaHOSia.— In  every  form  of  meningitis  the  prognosis  is  grave ; 
it  i*  least  serious  in  the  traumatic  form,  and  in  simple  meningitis 
(mm  adjacent  disease  it  is  most  grave  in  the  purulent  form,  recovery 
fivis  which  ia  practically  unknown.  Nevertheless  I  have  twice 
Inovii  recovery  from  distinct  symptoraa  of  meningitis  in  post-puer- 
puU  septicEBmia.  In  any  form,  if  the  stage  of  coma  has  been 
Wached,' deaih  is  all  but  certain*  But  the  patient  has  some  small 
dunce  of  recovery  in  simple  meningitis,  and  perhaps  (altliough  still 
tighter)  in  tubercular  meningitis ;  and,  moreover,  the  very  important 
bet  most  be  borue  in  mind  that  the  diagnosis  between  the  two,  and 
bnreea  these  and  meuicigiLts  secondary  to  obscure  adjacent  disease, 
■is matter  of  probability  only,  however  high  the  probability  may  be. 

*  Antu  of  rwDVcry  from  »a  illnesi  reiembliaj^  tubercalar  meningitia,  in  which 
On  ttog«  i>f  com*  wm  rescbed,  nnd  tlie  eliiUi  MvaiL>d  for  daji  to  be  on  ttie  point  of 
4euh,u  recorded  by  Weit  ('  Diaeue^  of  Infancy  ^nd  Childhood,'  7tli  ed.,  p.  QC). 
IliiMid,  however,  that  the  child  beCHiue  blinil  and  ufceiwiu'di  recovered  her  light, 
■  iMUin  wbidi  does  not  inggwC  tnbercuUr  lucuiugitlg. 
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Hence  it  is  not  right,  in  any  caae,  to  assert  the  eertaitdy  of  a  fatal 
issue* 

In  all  cases  the  most  material  prognostic  indication  is  afforded  bj 
the  course  of  the  disease.  The  less  acute  the  attack,  the  more  chance 
of  recovery  the  patient  has.  If,  at  the  end  of  the  third  week  from  the 
onset,  the  patient  has  not  passed  into  a  state  of  coma,  there  is  an 
appreciable  diminution  in  the  probability  of  death.  The  chance  that 
death  may  be  escaped  is  least  of  all  when  the  coma  comes  on  before 
the  first  week  is  over. 

Tbeatment. — If  the  meningitis  is  due  to  adjacent  disease,  the  treat* 
ment  of  this  is  of  the  first  importance.  If  none  is  obtrusive,  the  ears 
should  be  carefully  examined,  since,  as  the  case  just  mentioned  shows, 
suppuration  in  the  middle  ear  may  excite  meningitis  even  though  no 
discharge  has  previously  been  noticed.  A  free  exit  should  always  be 
made  for  any  collection  of  pus  in  the  neighbourhood  of  the  skull,  and 
if  there  are  any  indications  of  the  presence  of  pus  in  the  tympanic 
cavity,  the  membrane  should  be  incised.  If  no  such  cause  can  be 
discovered,  the  treatment  must  be  directed  to  the  diminution  of  the 
local  inflammation  and  the  counteraction  of  the  general  state  on 
which  it  depends.  Neither  the  seat  nor  the  form  of  infiammation  haa 
much  influence  on  the  treatment.  This  has  to  be  conducted  in  each 
case  on  the  same  general  princijiles,  variations  being  determined  by 
individual  differences  much  more  than  by  pathological  nature. 

In  no  disease  is  perfect  tranquillity  of  greater  importaq^  The 
patient  should  be  disturbed  as  little  as  possible,  kept  free  from  all 
excitement  and  all  mental  exertion  ;  the  room  should  be  darkened  if 
there  be  any  intolerance  of  light,  and  in  all  cases  it  should  be  kept  aa 
quiet  as  possible.  But  mental  depression  should  be  avoided  only 
less  carefully  than  mental  excitement.  Sleep  should  be  encouraged^ 
and  the  patient  roused  only  for  the  purpose  of  feeding.  Light  nutri- 
tious food  should  be  given  every  three  or  four  hours,  and  if  the 
patient  cannot  be  made  to  swallow,  nutrient  enemata  should  be 
administered.  Stimulants  are  best  withheld  unless  the  state  of  the 
pulse  urgently  calls  for  them.  The  head  should  be  high,  but  the 
shoulders  also  raised  to  avoid  flexion  of  the  neck  and  mechanical 
hindrance  to  the  return  of  blood  from  the  head* 

*  As  an  illuBtrRtion  of  this  I  may  mention  tlie  case  of  a  boy,  five  and  a  balf  year* 
old,  iK'ith  tuberenlar  family  history,  who,  aftcT  five  days  of  vague  general  Indispoai- 
tion,  became  feverish,  with  severe  headache  und  double  vision.  He  soon  became  ao 
weak  as  to  be  unable  to  walk.  I  saw  him  after  the  cerebral  symptoms  had  lasted 
fur  five  days.  The  child  appeared  very  ill;  the  temperature  was  101^;  the  tongne 
was  covered  with  a  thick  white  fur,  both  sixth  nerves  were  paralysed,  and  there  was 
wrakness  of  the  left  side  of  the  face.  Thire  was  no  history  of  injury  or  discbarge 
from  the  ear.  The  case  was  certainly  one  of  meningitis,  and  it  seemed  highly 
probable  that  it  was  tubercular.  Two  dux s  later,  however,  there  was  »  sudden  and 
copiouH  discharge  of  pus  from  one  car,  the  cerebral  symptoms  rapidly  diaappeared^ 
and  the  boy  recovered  perfectly. 
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Abstraction  of  blood,  while  undoubtedlj  in  many  cases  a  powerful 
Agent  in  lessening  local  inflammation,  is  rarely  desirable  in  meningitis. 
Exceptions  to  this  rule  are  acute  forms  following  injury,  exposure 
to  the  sun,  or  excessive  mental  excitement,  and  inflammation  for  which 
no  probable  cause  can  be  traced.  In  these,  if  the  patient  be  strong  and 
full-blooded,  leeches  maj  be  applied  bebind  the  ears  or  to  the  temples 
in  the  early  stage  of  tbo  disease.  During  the  late  period  abstraction 
of  blood  can  do  only  harm.  In  strong  children  leeching  has  also 
been  recommended,  but  the  cases  are  few  in  which  this  is  desirable. 
Most  cases  occur  in  weakly  ansemic  individuals  in  whom  loss  of  blood 
reduces  the  strength  of  the  inflammation  less  than  it  does  the  strength 
of  the  patient.  Attempts  may  be  made  to  keep  the  blood  away  from 
the  head  by  warmth  and  mustard  to  the  extremities,  and  by  cold  to 
the  head.  The  hair  should  be  cut  short,  or  the  head  shaved.  The 
application  of  cold  should  be  continuous,  either  by  an  ice-bag  (half 
filled,  and  containing  no  air,  so  that  it  may  adjust  itself  to  the 
head),  or  by  a  cap  made  of  metal  tubing,  wound  in  a  spiral,  through 
which  water  may  flow  from  a  vessel  above  the  level  of  the  head  to  one 
on  the  floor.*  This  is  a  very  convenient  mode  of  applying  cold,  as 
offective  as  ice,  and  available  when  ice  cannot  be  obtained. 

Counter-irritation  to  the  occiput  is  also  sometimes  distinctly  usef  uL 
Mustard  may  be  employed,  but  a  blister  is  more  effective.  There  is  a 
natural  reluctance  to  add  the  pain  of  a  blister  to  the  sufferings  of  the 
patient,  but  a  blister  certainly  often  lessens  the  intensity  of  the 
symptoms,  and  it  is  probable  that  the  total  amount  of  pain  endured 
is  at  least  not  increased  thereby.  Counter-irritation  over  the  whole 
scalp,  by  blister  or  irritating  ointment,  has  sometimes  been  recom- 
mended, but  it  interferes  with  tbe  application  of  cold,  and  it  is 
doubtful  whether  its  influence  counterbalances  this  disadvantage. 

Vomiting  is  best  allayed  by  ice  to  the  head  and  given  by  the  mouth  ; 
and  by  two  mustard  plasters  applied,  one  to  the  back  of  the  neck,  and 
the  other  to  tbe  epigastrium,  or  by  the  administration  of  cocaine  to 
lessen  tbe  peripberal  impulses  from  the  mucous  membrane,  which  act 
on  the  centre.  Tbe  bowels  should  be  opened  with  a  freedom  which 
must  depend  on  the  strength  of  the  patient.  Constipation  is  often 
difficulty  to  overcome,  but  is  injurious,  while  purgation  is  one  of  the 
most  effective  derivatives.  Headacbe  is  often  lessened  by  ice,  and 
sometimes  by  antipyrin  ;  opium  sbould  be  avoided. 

Internal  remedies  must  vary  with  the  state  of  the  patient.  In  all 
cases  with  elevation  of  temperature  a  diuretic  is  safe  and  often  useful. 
Digitalis  in  small  doses  may  be  given  if  the  pulse  is  irregular  or  unduly 
frequent  in  tbe  early  stage.  Wben  tbe  patient  was  previously  anaemic 
and  the  temperature  is  not  very  high,  iron  may  be  given  in  some  non- 
irritating  form,  such  as  dialysed  iron,  or  the  citjute  of  iron  and 
quinine,  but  tbe  bowels  must  be  carefully  kept  open. 

Various  drugs  have  been  giveu  witb  a  view  of  influencing  directly 
*  buch  caps  cau  be  obtained  from  KruUne  Hud  Seseinaniu 
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membranes.  There  is  usually  considerable  fever,  and  often  an  erup- 
tion appears  on  the  skin.  Sporadic  cases  occur,  closely  resembling 
those  of  the  epidemic  form,  and  probably  identical  in  nature. 

The  disease  has  been  met  with  during  the  present  century  in  various 
parts  of  Europe  and  in  the  United  States.  In  certain  countries,  as 
Sweden  and  Germany,*  it  has  been  specially  prevalent.  In  Sweden 
alone  4000  persons  are  said  to  have  died  from  the  disease  between 
1854  and  1860.  A  very  severe  epidemic  occurred  in  France  in  1837. 
In  Great  Britain  the  chief  epidemics  have  occurred  in  Ireland, 
especially  in  1846  and  1868 ;  in  England  only  slight  outbreaks  have 
been  recorded,  while  in  Scotland  one  small  gp-oup  of  cases  has  been 
met  with.f  It  has  been  doubted  whether  the  isolated  cases  of  acute 
severe  and  primary  meningitis  ought  to  be  classed  with  the  epidemic 
form,  but  they  are  not  separable  by  any  clinical  or  pathological 
features,  and  they  have  a  distinct  tendency  to  be  multiple,  which  seems 
to  associate  them  clearly  with  the  epidemic  form.  Thus  in  the  spring 
of  1887  four  cases  were  admitted  to  University  College  Hospital,  and 
two  others  came  under  my  notice  in  other  parts  of  London.  Three  of 
the  cases  occurred  in  the  sarnie  street ;  and  two  others,  though  quite 
separate,  developed  within  a  quarter  of  a  mile  of  each  other.  In 
Hamburg,  where  the  disease  has  prevailed  for  ten  years,  most  of  the 
cases  came  from  a  few  streets ;  and  in  an  epidemic  in  Copenhagen 
most  of  the  cases  (185  in  number)  came  from  two  centres,  distant 
and  unconnected.  But  cases  that  are  quite  solitary,  although  typical, 
are  not  rare. 

Causes. — No  age  is  exempt,  but  young  persons  under  twenty  suffer 
much  more  frequently  than  others,  and  in  some  epidemics  children 
have  been  almost  exclusively  affected.  Males  are  said  to  be  attacked 
more  frequently  than  females.^  As  it  is  a  disease  chiefly  of  temperate 
and  cold  countries,  so  it  has  prevailed  chiefly  in  winter  and  spring, 
ceasing  about  July  until  the  winter.  No  relation  has  been  traced,  as 
a  rule,  to  local  endemic  influences,  although  some  observers  who  have 
watched  epidemics  have  thought  that  the  incidence  of  the  disease 
suggested  some  malarial  or  miasmatic  influence,  or  that  a  relation  could 
be  ti-aced  to  the  amount  of  watery  vapour  in  the  air.  But  it  has 
broken  out  simultaneously  in  places  far  apart,  and  has  even  been 
prevalent  at  the  same  time  in  Europe  and  America.  It  has  occasion- 
ally preceded  measles,  subsiding  temporarily,  or  continuing  during 
the  exanthem.  Personal  ill-health  seems  to  have  but  little  pre- 
disposing   influence,  but  insanitary  conditions    and    overcrowding 

*  It  is  curious  that  in  18G2  Hirsch  wrote,  *'  Af  fur  as  I  know,  Germany  has  been 
entirely  spared,  with  one  small  exception  ;"  and  that,  according  to  Ziemssen,  since 
tlie  first  distinct  outbreak  in  18G3  hardly  six  mouths  have  passed  without  an  epidemic 
in  some  p^ii  t  of  Germany. 

t  Frew,  *  Glasgow  Metl.  Journal,'  1884. 

X  Of  255  fatal  casis  iu  Stockholm,  140  were  boys,  106  girls. 
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apparently  faTour  its  occurrence,  although  it  often  occurs  when  there 
is  no  suspicion  of  this,  aud  even  in  an  epidemic  the  malady  may  not  be 
worst  where  sanitation  is  worst.  The  relation  to  season  has  been 
explained  by  the  oTercrowding  in  the  houses  of  the  poor  during  cold 
weather.*  In  one  epidemic  in  France  the  only  persons  attacked  were 
soldiers  crowded  together  in  .  barracks ;  another  in  Ireland  fell 
exclusively  on  the  inmates  of  workhouses.  Nevertheless,  contagion 
seems  to  play  a  very  small  part  in  the  production  of  the  malady. f 
The  attendants  on  the  sick  scarcely  ever  suffer.  In  an  epidemic  of 
thirty  cases  recently  in  Cologne  do  two  cases  came  from  the  same 
house4  Nevertheless,  instances  have  been  observed  in  which  an 
influence  exciting  the  disease  seemed  to  be  conveyed  by  a  third  person. 
A  series  of  such  facts  has  been  collected  by  Hirsch,  and  Frew  believed 
that  he  traced  such  a  connection  between  the  cases  in  the  small  Scotch 
outbreak.  Although  even  very  young  children  are  prone  to  suffer,  a 
woman  who  had  a  mild  attack,  in  the  course  of  an  epidemic,  suckled 
her  child  throughout  her  three  weeks'  illness,  and  the  child  remained 
perfectly  well.§  It  is  said  that,  in  Ireland,  each  epidemic  coincided 
with  an  outbreak  of  a  similar  malady  in  pigs  and  dogs.||  One  attack 
does  not  seem  to  confer  immunity.  A  woman  died  from  the  disease 
during  one  epidemic  who  had  passed  through  a  similar  attack  five 
years  before.^  The  period  of  incubation  (when  conditions  for  exact 
observation  have  been  secured)  has  not  exceeded  five  days. 

Symptoms. — The  manifestations  of  the  disease  are  in  part  those  of 
the  local  inflammation  from  which  it  takes  its  name,  in  part  they  are 
those  of  a  blood  disease.  In  cases  of  moderate  severity,  malaise  and 
discomfort  in  the  head  may  precede  the  onset  for  a  few  hours  or  for  two 
or  three  days,  seldom  for  a  longer  time — one  or  two  weeks.**  Some- 
times  there  is  vomiting,  or  slight  stiffness  at  the  back  of  the  neck,  for 
a  day  or  two  before  the  acute  symptoms  come  on.  In  other  cases  the 
onset  is  almost  sudden.  Vomiting  and  headache  are  usually  the  first 
pronounced  symptoms ;  their  commencement  may  be  attended  by  a 
rigor :  sometimes  there  is  also  pain  in  the  back.  The  headache  varies 
in  its  initial  seat,  but  it  often  soon  becomes  general,  and  is  always 

•  Medin,  'Nord.  Med.  Ark.,'  1880,  and  *  Deut.  med.  Woobentchr./  1881,  Not. 
41,  42. 

f  Common  exposure  to  causal  influence  may  readily  be  mistaken  for  contagion, 
and  miiiiy  alleged  instances  tire  not  free  from  this  source  of  fallacy.  Gf.  Oebeke, 
*  Berlin  kl.  Wochenschrift,'  1891. 

{  Leichtonstern,  *  Deut.  med.  Wochenscbr.,'  1885,  No.  81. 

§  Kzadowski, '  Vircbow's  Juhresb./  1870,  ii,  5. 

I)  Fagi^e,  'Principles  and  Pract.  of  Med./  on  tbe  autbority  of  Ferguson,  Vet. 
Off.  to  tbe  Privy  Council  of  Ireland.  Epidemic  cerobro-npinal  meningitis  hat 
also  occurred  in  borscs;  an  outbreak  of  87  cases  was  observed  by  Ackermann 
(•  Vircbow's  Jabresb./  1880,  i,  701). 

%  « Vircbow's  Jabresb./'  1870,  ii,  6. 

••  Sabartb,  'BresUuer  Arzt.  ZeiUcb./  1879.  No.  18. 
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cerere ;  it  is  constant,  but  there  are  from  time  to  time  intense  exacer- 
bations.    Often  the  headache  is  accompanied  by  giddiness,  and,  as  in 
other  forms  of  meningitis,  by  intolerance  of  light  and  sound.    Deli- 
rium in  many  cases  is  quickly  added  to  the  headache ;  it  may  be  quiet 
or  riolent,  but  it  soon  gives  place  to  somnolence  and  stupor,  from 
which  the  paroxysms  of  violent  pain  may  at  times  rouse  the  patient. 
Severe  pain  in  the  back  is  generally  soon  added  to  the  pain  in  the 
head ;  it  is  felt  chiefly  in  the  neck  and  loins,  and  often  referred  to  the 
neighbourhood  of  th^  spine  rather  than  to  the  vertebra)  column  itself. 
Sometimes  it  is  severe  in  the  sacrum.     It  is  increased  by  movement, 
and  may  radiate  around  the  trunk  or  into  the  limbs  ;  it  is  sometimes 
severe  in  the  knee-joints.     Whether  there  is  pain  in  the  back  or  not, 
rigidity  in  the  muscles  of  the  neck  is  almost  invariable,  aud  in  those 
of  the  back  is  frequent.     This  gives  rise  to  the  characteristic  retrac- 
tion of  the  head,  usually  modemte  in  degree,  sometimes  so  great  as  to 
•cause  the  neck  to  be  at  right  angles  to  the  rest  of  the  spinal  column. 
Often  the   contraction  seems  to  be  chiefly  in  the  deeper  muscles. 
Any  attempt  to  flex  the  neck  gives  rise  to  pain.     The  retraction 
of  the  head  is  usually  an  early  symptoui,  although  it  is  not  often 
present  at  the  actual  onset :  sometimes  it  is  delayed  until  the  later 
stage  of  the  disease.     The  rigidity  of  the  rest  of  the  spinal  muscles  is 
generally  merely  enough  to  prevent  bending  of  the  trunk,  but  it  is 
occasionally  so  great  cs  to  cause  opisthotonos.     The  limbs  also  are 
sometimes  rigid ;  the  legs  are  often  drawn  up,  and  the  abdomen  is 
retracted.     Earely  there   has  been  slight  trismus.     General  hyper- 
.SBsthesia  of  the  skin  is  a  frequent  symptom  and  of  some  diagnostio 
importance.       Convulsions   occasionally    occur  at   the  onset  of   the 
malady  or  during  its  course ;  they  are  usually  general,  sometimes  uni- 
lateral or  local. 

The  face  is  often  pale,  and  has  a  shrunken  aspect.  The  pulse 
varies  much  in  frequency ;  in  some  cases  it  is  not  much  above  the 
normal,  while  in  others  it  rises  to  120,  140,  or  more.  It  is  not  often 
infrequent.  The  temperature  is  almost  always  raised,  aud  it  is  gene- 
rally considerably  raised,  often  reaching  104°,  105°,  or  106°,  the 
greatest  amount  of  pyrexia  being  noted  towards  the  termination  of 
the  disease.  Both  the  temperature  and  pulse- frequency  present  irre« 
gular  variations,  sometimes  together,  more  often  without  any  corre- 
spondence. The  bowels  are  generally  confined ;  the  spleen  is  rarely 
•enlarged.  The  amount  of  urine  has  been  sometimes  increased,  and 
albumen  is  occasionally  present ;  sugar  rarely. 

Eruptions  on  the  skin  are  an  important  feature  of  the  disease ;  they 
occur  both  in  epidemics  and  in  sjx>radic  cases,  but  are  more  fre- 
quent in  the  former,  although  they  vary  much  in  different  outbreaks. 
Various  forms  have  been  met  with — erythema,  herpes,  urticaria, 
purpura  ;  but  the  most  significant  are  herpes  and  the  purpuric  spots. 
The  latter  are  met  with  in  a  large  proportion  of  the  more  severe 
cases,  and  are  occasionally  present  in  attacks  of  moderate  severity* 
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Thej  yarj  in  teat,  and  are  sometimes  chiefly  on  the  lower  legs  or 
forearms ;  in  the  most  intense  cases  thej  may  coalesce  so  as  to  give 
rise  to  dark  diffuse  extravasation  into  the  skin  over  a  considerable 
area.  Herpes  is  very  variable,  but  is  common  in  some  epidemics ;  in 
one  outbreak  of  29  cases  herpes  was  present  in  26  (Leichtenstern). 
In  another,  of  82  cases,  only  6  developed  herpes  (v.  Sydow).  It 
usually  begins  on  the  lips,  and  may  spread  to  other  parts  of  the  face, 
but  has  been  seen  on  the  ears  and  sometimes  on  the  limbs.  These 
eruptions  frequently  present  bilateral  symmetry i»and  the  several  forms 
are  sometimes  conjoined.  They  usually  appear  after  the  disease  has 
lasted  three  or  four  days.  Occasionally  there  is  intense  conjunctivitis, 
and  even  ulceration  of  the  cornea. 

Paralysis  of  cranial  nerves,  strabismus,  inequality  of  pupil,  ^., 
may  be  met  with  in  this  as  in  other  forms  of  meningitis.  The  pupils 
are  dilated,  sometimes  after  initial  contraction,  and  may  be  unequal. 
Deviation  of  the  eyes  to  one  side  has  been  occasionally  observed. 
Optic  neuritis  is  common  in  cases  that  last  for  more  than  four  or  five 
days,  and  may  cause  permanent  loss  of  sight  if  the  patient  recovers. 
In  the  Copenhagen  outbreak  it  was  found  in  one  quarter  of  the  cases. 
Palsy  of  the  limbs  is  not  common ;  when  complete  hemiplegia  occurs 
early  it  is  often  due  to  irritative  inhibition,  but  sometimes  at  a  later 
period  it  is  due  to  a  focus  of  more  intense  inflammation  over  the 
motor  region.*  Occasionally  there  is  paralysis  of  part  of  one  side 
from  this  cause.  In  rare  instances  the  symptoms  of  the  spinal 
meningitis  predominate  over  those  of  the  intra-cranial  inflammation^ 
and  complete  paraplegia  may  result.f  Myotatic initability  is  usuallj 
lost  in  the  legs  in  such  cases,  and  sometimes  towards  the  close  in 
others,  in  which  spinal  symptoms  are  not  specially  marked.^ 

Among  the  occasional  e£fects  of  the  disease,  deafness  is  of  especial 
importance.  It  seems  commonly  to  depend,  not  on  damage  to  the 
auditory  nerve  at  the  base  of  the  braiu§  or  to  the  medulla,  but  either 
on  extension  of  inflammation  from  the  membranes  to  the  labyrinth 
and  middle  ear,  or  on  a  simultaneous  inflammation  of  the  internal 
ear.  The  inflammation  of  the  middle  ear  is  nhown,  not  only  by  the 
interference  with  conduction,  but  also  by  injection  of  the  membrana 
tympani,  and  sometimes  by  the  discharge  of  pus  through  it ;  it  may 
succeed  that  of  the  labyrinth,  or  may  be  simultaneous  and  apparently 
due  to  the  same  cause. 

The  delirium  that  attends  the  early  stage  of  the  disease  soon  gives 
place  to  a  condition  of  stupor,  deepening  to  coma.  The  i)eriod  at 
which  this  comes  on  varies  according  to  the  severity  of  the  case  ;  the 
delirium  may  last  a  few  hours  only,  and  the  patient  may  become 

•  An  instance  is  recorded  by  Cliarlcwood  Turner,  *  Path.  Trans./  188i. 

t  Struuipcll,  *  Deut.  Arch.  f.  kl.  Med.,*  Bd.  xxx. 

J  Cnrrington,  *  Path.  Trans.,*  1884,  xxxv,  pp.  64, 55 1  Lc!clitGnttem»  loc.  dt. 

§  See  note  on  p.  353.  InHltratiou  of  the  sheath  of  the  auditory  nerve  with  put 
has  been  found  when  no  deafness  was  nuted,  and  there  has  geueriilly  bcco  evidence 
of  suppuraiiou  in  the  labyrinth  when  there  has  been  absolute  deafness. 
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comatose  before  the  end  of  the  first  day,  or  the  coma  may  only  comer 
OD  at  the  end  of  a  week.  In  cases  that  terminate  fatally  the  coma  i» 
attended  by  signs  of  failure  of  the  heart,  and  by  sighing  or  irregular 
breathing,  and  the  temperature  may  fall,  or  may  rise  to  an  extreme 
degree. 

The  severity  of  the  spinal  symptoms,  sometimes  gre^t,  is  more  often 
moderate,  and  even  transient  or  recurrent.  Barely  the  inflammation 
becomes  severe  at  one  spot,  as  in  a  case  in  which  rigidity  became 
extreme  in  the  muscles  of  one  shoulder,  which  afterwards  wasted 
(Broadbent).  Occasionally,  in  subacute  cases,  the  spinal  and  cerebral 
symptoms  seem  to  alternate. 

.  The  variations  in  the  severity  of  the  disease  are  accompanied  hj 
corresponding  variations  in  duration.  In  the  most  acute  cases  the 
patient  quickly  becomes  comatose,  and  dies  at  the  end  of  one  or  twa 
days,  sometimes  even  in  five  or  six  hours  from  tbe  onset.  The  acute 
form  bas  been  termed  '*  fulminant."  On  the  other  hand,  slight  casefr 
sometimes  occur,  in  which  the  illness  is  trifling,  and  the  symptoms 
consist  in  headache,  pain  in  tbe  back,  and  slight  rigidity  of  the  neck 
muscles — a  form  that  has  been  termed,  somewhat  inaptly,  "  abortive."' 
A  remarkable  epidemic  occurred  at  a  village  in  Lincolnshire  a  few 
years  ago,  in  wbich  all  the  cases  were  of  tbis  form.  As  in  the  case  of 
other  epidemic  diseases,  the  severe  cases  are  most  frequent  at  the 
commencement,  and  the  slight  cases  during  the  decline  of  the 
epidemic.  The  most  acute  cases  are  often  attended  by  extensive 
cutaneous  extravasation,  and  death  seems  to  be  due  rather  to  the 
blood-change  than  to  tbe  meningeal  inflammation.  In  the  less  severe 
form  death  generally  results  from  asthenia,  increased  often  by  bed- 
sores. In  cases  that  recover,  tbe  patient  begins  to  mend  some  time 
during  the  second  week.  Tbe  mortality  has  varied,  in  different  epi- 
demics, from  20  to  80  per  cent.  Of  185  cases  in  an  outbreak  in 
Copenhagen  about  one  half  (49  per  cent.)  died.  In  sporadic  cases  it 
is  also  very  high« 

Besides  the  varieties  that  depend  on  severity,  other  forms  have 
been  occasionally  met  with.  The  fever  has  been  observed  to  dis- 
tinctly intermit,  somewhat  after  tbe  type  of  a  quotidian  or  tertian 
ague,  but  with  much  less  regular  variations  in  the  temperature  than 
are  presented  by  true  intermittent  fever.  Other  cases,  in  wbich  the 
fever  and  a  low  asthenic  state  continue  for  a  considerable  time,  have 
been  described  as  a  "  typhoid  "  form. 

Among  otber  rare  complications  may  be  mentioned  tonsillitis^ 
multiple  artbritis  (sometimes  suppurative),*  endocarditis,  and  peri> 
carditis.  Abundant  albuminuria  bas  been  associated  with  collections- 
of  the  specific  organisms  in  the  glomeruli  of  the  kidney.  Combina* 
tions  of  cerebro- spinal  meningitis  with  otber  maladies,  such  as  scarlet 
fever,  bave  also  been  described ;  it  is  doubtful  whether  the  combina-> 
tion  has  been  more  than  a  coincidence. 

*  Medio,  loc.  eit. 
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The  proceMB  of  recorerj  is  generally  Tery  slow,  and  is  occasionally 
ioiemipted  by  a  distinct  relapse.  In  one  case  of  moderate  seTerity, 
4eaib,  at  the  end  of  three  months,  seemed  due  to  a  secondary  cerebral 
Al'SceM.  Headache  persists  for  a  long  time,  and  a  lasting  liability 
to  headache  may  succeed  the  disease.  Of  the  seqaelse  of  the  disease, 
the  most  important  is  the  deafness  from  inflammation  of  the  ear.  It 
may  be  coinplete,  and,  occurring  as  it  often  doe^  in  young  children, 
it  may  cause  a  l<>ss  of  any  power  of  speech  that  has  been  acquired, 
and  permanent  deaf -muteness.  In  some  countries  an  epidemic  of 
this  disease  has  added  enormously  to  the  proportion  of  the  popula- 
tion who  were  deaf  and  dumb.  With  the  deafness  there  is  often,  for 
A  time,  a  dif&culty  in  maintaining  equilibrium,  due,  no  doubt,  to  the 
damage  to  the  semicircuLir  canals.  It  gradually  passes  away  as 
-compenitation  for  the  loss  becomes  estahlinhed.*  Noises  in  the  ears 
may  also  persist  for  a  long  time.  Another  consequence  occasionally 
observed  is  chronic  internal  hydrocephalus,  which  may  cause  its 
^characteristic  symptoms  some  weeks  or  months  after  the  primary 
disease.  It  probably  depends,  in  some  cases  at  least,  on  it^i  common 
cause,  closure  of  the  openings  of  the  fourth  vetitricle,  but  it  may 
sometimes  be  due  to  inflammation  of  the  lining  membrane  of  the 
Tentricles  (Merkel).  An  excess  of  fluid  is  sometimes  found  outside 
the  cord.  Mental  change  may  persist  for  a  time,  but  gradually 
louses  away. 

PatboIsOqicaIm  Ajtatomt. — In  the  most  acute  "  fulminant**  cases 
there  may  be  only  that  transudation  of  bsBiuatin  into  the  fluids  of  the 
body  and  the  rapid  decomposition  which  attend  all  intense  toxsemic 
states,  together  with  congestion  of  the  mem  branes ;  in  these  the 
microscope  may  show  collections  of  lymphoid  cells  along  the  vessels, 
or  red  corpuscles  infiltrating  the  tissue.  In  cases  of  less  rapid  course 
there  is  intense  hypersBmia  of  the  pia  mater  of  the  hraiu  and  cord, 
with  opacity  and  exudation  of  lymph,  and  in  most  cases  that  have 
lasted  more  than  three  or  four  days  there  is  distinct  formation  of 
pus,  which  may  accumulate  in  the  subarachnoid  space.  It  is  more 
Abundant  over  the  posterior  than  over  the  anterior  surface  of  the 
cord.  The  dura  mater  of  the  brain  is  little  affected,  but  there  are 
•commonly  some  signs  of  inflammation  on  that  of  the  cord.  The 
Tentricles  of  the  brain  may  contain  turbid  fluid,  sometimes  pus,  and 
their  lining  membrane  may  present  signs  of  inflammation.  Throm- 
bosis in  sinuses  is  rare.  The  substance  of  the  brain  may  be  pale,  or 
may  contain  sujall  haemorrhages  or  points  of  softening,  or  small 
collections  of  pus.  The  spinal  cord  may  also  be  inflamed  and  soft- 
ened in  places.  The  lesions  in  other  organs  of  the  body  are  such  as 
result  from  other  acute  febrile  bloo<l  diseases.  The  8[)leen  and  foili- 
<;ular  glands  of  the  intestinal  canal  may  be  found  enlarged,  but  the 
^nlaii^^ement  of  the  spleen  is  slight  and  has  seldom  beeu  detected 
*  Muot,  '  Meuin^itifl  cerebro-spiaalis  epidtsmica,  Jlc.,'  Heidelberg,  188L 
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during  life.  The  kidneys  are  sometimes  in  a  state  of  acute  parenchj- 
matous  inflamoiation,  as  in  other  acute  genei-al  diseases.  The  lunga 
often  present  signs  of  congestion,  aud  endocarditis  has  been  met  with. 

Patholoqt. — All  the  facts  of  the  disease  point  to  the  existence  of 
a  specific  poison  acting  on  the  blood,  and  through  the  blood  exciting 
tbe  local  inflammation.  It  is,  however,  to  the  bitter  that  the  sjmptoma 
are  chiefiy  due  in  all  save  the  most  intense  c:ises.  But  of  the  nature 
of  the  influence  wbich  causes  the  disease,  and  the  way  it  spreads^ 
little  is  known.  It  is  clear  that  children  possess  a  special  liability, 
wbich  cannot  be  explained,  as  in  so  many  specific  diseases,  bj  the 
mere  absence  of  the  protection  afforded  by  a  previous  attack.  The 
very  slight  part  played  by  personal  intercourse  in  tbe  transmission  of 
the  disease  has  been  already  mentioned.  The  manner  in  which 
disconnected  cases  appear  about  the  same  time  has  suggested  an 
analogy  to  influenza,  but  a  still  closer  analogy  exists  between  thi» 
disease  and  some  forms  of  pneumonia,  with  which  it  is  not  unfre- 
quintly  associated.  Tbe  occurrence  of  berpes  of  tbe  lips  in  each 
disease  is  a  small  but  noteworthy  point  of  resemblance.  Pneumonia 
has  been  observed  to  be  especially  frequent  at  the  time  of  epidemica 
of  meningitis,  and  often  co-exists  with  this  disease.  In  such  cases, 
either  the  specific  organism  associated  witb  pneumonia  (discovered  hy 
Fraonkel)  is  always  to  l>e  found  in  botb  the  lungs  and  the  meningeal 
exudation,  or  else  an  organism  of  closely  allied  form,  wbich  is  also 
present  when  tbere  is  no  pneumonia.  It  usually  presents  the  aspect, 
first  noted  by  Leyden,  of  a  diplococcus  of  oval  or  lanceolate  outline.^ 
It  has  been  cultivated,  but  only  above  86°  P.,  and  best  between  95** 
and  99°.  Inoculated,  they  kill  quickly  by  blood-infection.  These 
organisms  are  met  with  alike  in  the  epidemic  and  tbe  sporadic  cases, 
but  tbeir  source  is  quite  obscure.  Even  in  cases  of  very  acute  course 
and  purulent  character,  witb  abundant  diplococci,  tbere  maj  be  ne 
discoverable  source  of  infection. 

The  organisms  have  been  found  chiefly  in  the  lymph-spaces  of  the 
pia-aracbnoid,  penetrating  the  substance  of  the  nerve-centres  only  in 
connection  with  aggregations  on  the  surface.f 

Diagnosis. — The  symptoms  of  meningitis,  the  severe  headache  and 
coincident  delirium,  tbe  retraction  of  the  head,  the  cutaneous  hyperass- 
thesia,  &c.,  are  genei*ally  sufficiently  distinct  to  prevent  anj  confu- 
sion of  the  disease  witb  other  febrile  maladies.  Tbe  pain  in  the  back, 
vomiting,  and  headacbe  may  suggest  smallpox,  but  in  cases  in  wbich 
tbe  pain  in  tbe  back  is  severe,  tbe  muscular  rigidity  usually  soon 

•  Leyden,  'Cent  f.  kl.  Med.,'  1883;  Eberth,  •  Deut.  Arch.  f.  kl.  Med.,'  xiii,  p.  1 ; 
Nauwerck,  '  Dent,  Arch.  f.  kl.  Med.,'  nix.  p.  1;  Seng^r,  'Arch.  f.  exp.  Path.,'  ix,. 
380 ;  Cornil  et  Babes,  *  Lf«  Bacteriet,'  Paris,  1886,  p.  446.  See  alto  ZiemMen* 
'  Handboch  der  spec.  Path./  &c.,'  ii,  Th.  2,  and  Leichtenstcrn,  loc.  cit. 

t  Hoche,  *  Psjrch.  Vereint,'  KarUruhe,  Not.,  1892. 
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tnanifesta  itself.  It  is  said  that  in  some  cases  of  typhoid  fever  tliere 
is  hjperaBstbesia  of  the  skin  and  some  tenderness  of  the  muscles  of  the 
neck  (Lejden),  but  these  symptoms  quickly  lessen,  whereas  in  menin- 
:gitis  they  increase.  The  herpes  of  the  face  may  help  to  distinguish 
the  disease  from  the  contiuued  fevers.  In  tetanus  the  opisthotonic 
spasm  is  generally  secondary  to  trismus,  which  is  scarcely  ever  an 
•early  symptom  in  meningitis. 

UrsBmia  may  cause  muscular  rigidity,  conTulsions,  and  coma,  thus 
occasionally  giving  rise  to  symptoms  somewhat  like  those  of  cerebro- 
spinal meningitis  (Murchison),  but  the  temperature  is  normal,  and 
other  symptoms  of  each  malady  are  usually  recognisable.  It  must 
be  remembered  that  in  children  retraction  of  the  head  may  occur 
from  rheumatic  affection  of  the  muscles  and  other  causes.  It  may 
•also  be  produced  by  various  morbid  processes  in  the  neighbourhood 
of  the  medulla ;  thus  an  aneurism  on  each  vertebral  artery  (due  to 
incomplete  closure  by  embolism),  and  accompanied  by  optic  neuritis, 
has  been  mistaken  for  this  disease. 

The  greatest  difficulty  is  the  distinction  of  this  from  other  forms 
of  meningitis,  and  the  question  whether  sporadic  cases  are  to  be 
regarded  as  examples  of  the  disease.  In  other  forms  of  cerebral 
cheningitis  spinal  symptoms  are  seldom  conspicuous,  but  it  must  be 
remembered  that,  in  the  epidemic  form,  there  may  not  be  more  than 
retraction  of  the  head.  In  tubercular  meningitis  the  onset  is  more 
insidious,  and  coma  is  a  rather  late  symptom,  while  a  predisposition 
oan  usually  be  traced.  The  occurrence  of  the  skin  eruptions,  the 
prevalence  of  the  disease  in  an  epidemic  form,  or  associated  with 
pneumonia,  give  material  help  to  the  diagnosis.  The  identtfioiition  of 
isolated  cases  is  a  subject  on  which  opinions  differ,  but  it  will  probably 
be  settled  by  the  microscope.  My  own  belief  is  that  cases  of  acute 
severe  rapidly  fatal  inflammation  of  the  cerebral  and  spinal  membranes 
are  not  separable  from  the  epidemic  disease,  and  the  opinion  is  sup- 
ported by  the  frequency  with  which  pneumonia  co-exists.  The  group 
of  cases  referred  to  on  p.  859,  of  which  three  came  from  one  street 
within  a  few  weeks,  must  be  regarded  as  belonging  to  the  epidemic 
form,  but  these,  and  the  other  cases  that  occurred  at  the  same  time 
elsewhere  in  London,  differed  in  no  respect  from  the  isolated  cases 
that  are  met  with  every  year.  In  at  least  one  ease  of  this  group 
there  was  pneumonia. 

Lastly,  when  the  disease  has  been  epidemic,  some  of  its  symptoms 
have  been  produced  by  the  influence  of  fear,  in  what  has  been  termed 
**  meningitophobia,"  and  the  distinction  of  this  from  the  "  abortive 
form"  has  sometimes  been  difficult.  The  absence  o£  fever  and  of 
definite  objective  symptoms  usually  suffices. 

Pboomosis. — ^The  disease  is  most  serious,  except  in  the  slightest 
form,  but  even  in  this  a  benign  course  cannot  be  counted  on  with  cer- 
tainty.   Recovery  can  scarcely  be  looked  for  if  coma  comes  on  before 
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the  fifth  day.  The  prognosis  in  different  epidemics  must  be  influenced 
by  the  prevailing  character  of  the  disease ;  it  is,  as  a  rule,  decidedly 
worse  in  the  isolated  cases  than  it  is  in  epidemics.  It  is  said  to  be 
least  grave  between  ten  and  fifteen  years.  If  there  is  inflammation 
of  the  labyrinth,  some  degree  of  permaDont  deafness  is  probable.  In 
CBMM  in  which  hearing  is  lost,  any  return  of  the  perception  of  sounds 
conducted  through  the  bone  is  of  favorable  significance. 

Tbbatmsnt. — "So  agent  has  been  proved  to  exert  a  specific  influence 
on  the  disease.  The  treatment  does  not  differ  from  that  suitable  to 
other  forms  of  meningitis,  but  there  is  perhaps  less  to  be  hoped  for 
from  mercury.  Among  the  other  drugs  that  have  been  used,  for  the 
most  part  without  distinct  result,  may  be  mentioned  iodide  of  potas- 
sium, salicylate  and  benzoate  of  soda,  quinine,  digitalis,  and  chloraL 
Iodide  of  potassium,  salicylate  of  soda,  and  antipyrin  have,  it  is  true, 
been  credited  with  a  beneficial  influence  in  some  cases.  In  cases  that 
are  not  rapidly  fatal,  great  care  is  needed  to  secure  cleanliness  and  to 
avert  bedsores.  The  patient  should,  if  possible,  lie  on  the  side,  or  at 
least  not  on  the  back,  being  supported  by  a  plank  protected  by 
padding  or  pillows,  so  that  the  spinal  column  is  not  the  lowest  part 
towards  which  blood  gravitates.  Although  we  are  still  without  the 
meaos  of  counteracting  directly  the  active  element  in  the  disease,  we 
may  reasonably  hope  that  the  exact  knowledge  of  its  nature  which  we 
now  possess  may  bring  such  means,  before  long,  within  our  reach. 
For  the  prevention  of  the  disease,  fresh  air  and  the  avoidanoe  of  over- 
crowding are  the  most  important  measures. 
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Thej  yarj  in  teat,  and  are  sometimes  chiefly  on  the  lower  legs  or 
forearms ;  in  the  most  intense  cases  thej  may  coalesce  so  as  to  give 
rise  to  dark  diffuse  extravasation  into  the  skin  over  a  considerable 
area.  Herpes  is  very  variable,  but  is  common  in  some  epidemics ;  in 
one  outbreak  of  29  cases  herpes  was  present  in  26  (Leichtenstern). 
In  another,  of  82  cases,  only  6  developed  herpes  (v.  Sydow).  It 
usually  begins  on  the  lips,  and  may  spread  to  other  parts  of  the  face, 
but  has  been  seen  on  the  ears  and  sometimes  on  the  limbs.  These 
eruptions  frequently  present  bilateral  symmetry ^and  the  several  forms 
are  sometimes  conjoined.  They  usually  appear  after  the  disease  has 
lasted  three  or  four  days.  Occasionally  there  is  intense  conjunctivitis, 
and  even  ulceration  of  the  cornea. 

Paralysis  of  cranial  nerves,  strabismus,  inequality  of  pupil,  Ac, 
may  be  met  with  in  this  as  in  other  forms  of  meningitis.  The  pupils 
are  dilated,  sometimes  after  initial  contraction,  and  may  be  unequal. 
Deviation  of  the  ejes  to  one  side  has  been  occasionally  observed. 
Optic  neuritis  is  common  in  cases  that  last  for  more  than  four  or  five 
days,  and  may  cause  permanent  loss  of  sight  if  the  patient  recovers. 
In  the  Copenhagen  outbreak  it  was  found  in  one  quarter  of  the  cases. 
Palsy  of  the  limbs  is  not  common  ;  when  complete  hemiplegia  occurs 
early  it  is  often  due  to  irritative  inhibition,  but  sometimes  at  a  later 
period  it  is  due  to  a  focus  of  more  intense  inflammation  over  the 
motor  region.*  Occasionally  there  is  paralysis  of  part  of  one  side 
from  this  cause.  In  rare  instances  the  symptoms  of  the  spinal 
meningitis  predominate  over  those  of  the  intra-cranial  inflammation, 
and  complete  paraplegia  may  result.f  Mjotatic  irritability  is  usually 
lost  in  the  legs  in  such  cases,  and  sometimes  towards  the  close  in 
others,  in  which  spinal  symptoms  are  not  specially  marked.^ 

Among  the  occasional  effects  of  the  disease,  deafness  is  of  especial 
importance.  It  seems  commonly  to  depend,  not  on  damage  to  the 
auditory  nerve  at  the  base  of  the  braiu§  or  to  the  medulla,  but  either 
on  extension  of  inflammation  from  the  membranes  to  the  labyrinth 
and  middle  ear,  or  on  a  simultaneous  inflammation  of  the  internal 
ear.  The  inflammation  of  the  middle  ear  is  nhown,  not  only  by  the 
interference  with  conduction,  but  also  by  injection  of  the  membrana 
tympani,  and  sometimes  by  the  discharge  of  pus  through  it ;  it  may 
succeed  that  of  the  labyrinth,  or  may  be  simultaneous  and  apparently 
due  to  the  same  cause. 

The  delirium  that  attends  the  early  stage  of  the  disease  soon  gives 
place  to  a  condition  of  stupor,  deepening  to  coma.  The  period  at 
which  this  comes  on  varies  according  to  the  severity  of  the  case  ;  the 
delirium  may  last  a  few  hours  only,  and  the  patient  may  become 

•  An  instance  is  recorded  hy  Clmrlcwood  Turner,  •  Path.  Ti-ans.,'  188i. 

t  Striimpcll,  *  Deut.  Arch.  f.  kl.  Med.,'  Bd.  xxx. 

t  Carrington,  *  Path.  Trans.,*  1884,  xxxv,  pp.  54,55|  LcichtGnBtcrn^  loc.  dt. 

§  See  note  on  p.  353.  Inhltnitiou  uf  the  sheath  of  tlio  auditory  nerve  with  put 
has  been  found  when  no  deafness  was  nuted,  and  there  has  generally  bcco  evidence 
of  suppuration  in  the  labyrinth  when  there  has  been  absolute  deafness. 
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comatose  before  the  end  of  the  first  day,  or  the  coma  may  only  comer 
OQ  at  the  end  of  a  week.  In  cases  that  terminate  fatally  the  coma  i» 
attended  by  signs  of  failure  of  the  heart,  and  by  sighing  or  irregular 
breathing,  and  the  temperature  may  fall,  or  may  rise  to  an  extreme- 
degree. 

The  severity  of  the  spinal  symptoms,  sometimes  great,  is  more  often 
moderate,  and  even  transient  or  recurrent.  Barely  the  inflammation 
becomes  severe  at  one  spot,  as  in  a  case  in  which  rigidity  became 
extreme  in  the  muscles  of  one  shoulder,  which  afterwards  wasted 
(Broadbent).  Occasionally,  in  subacute  cases,  the  spinal  and  cerebral 
symptoms  seem  to  alternate. 

.  The  variations  in  the  severity  of  the  disease  are  accompanied  by 
corresponding  variations  in  duration.  In  the  most  acute  cases  the 
patient  quickly  becomes  comatose,  and  dies  at  the  end  of  one  or  twa 
days,  sometimes  even  in  five  or  six  hours  from  the  onset.  The  acute 
form  has  been  termed  '*  fulminant."  On  the  other  hand,  slight  case^ 
sometimes  occur,  in  which  the  illness  is  trifling,  and  the  symptoms 
consist  in  headache,  pain  in  the  back,  and  slight  rigidity  of  the  neck 
muscles — a  form  that  has  been  termed,  somewhat  inaptly,  "abortive/*' 
A  remarkable  epidemic  occurred  at  a  village  in  Lincolnshire  a  few 
years  ago,  in  which  all  the  cases  were  of  this  form.  As  in  the  case  of 
other  epidemic  diseases,  the  severe  cases  are  most  frequent  at  the 
commencement,  and  the  slight  cases  during  the  decline  of  the 
epidemic.  The  most  acute  cases  are  often  attended  by  extensive 
cutaneous  extravasation,  and  death  seems  to  be  due  rather  to  the 
blood-change  than  to  the  meningeal  inflammation.  In  the  less  severe 
form  death  generally  results  from  asthenia,  increased  often  by  bed- 
sores.  In  cases  that  recover,  the  patient  begins  to  mend  some  time 
during  the  second  week.  The  mortality  has  varied,  in  different  epi- 
demics, from  20  to  80  per  cent.  Of  185  cases  in  an  outbreak  in 
Copenhagen  about  one  half  (49  per  cent.)  died.  In  sporadic  cases  it 
is  also  very  high. 

Besides  the  varieties  that  depend  on  severity,  other  forms  have 
been  occasionally  met  with.  The  fever  has  been  observed  to  dis- 
tinctly intermit,  somewhat  after  the  type  of  a  quotidian  or  tertian 
ague,  but  with  much  less  regular  variations  in  the  temperature  than 
are  presented  by  true  intermittent  fever.  Other  cases,  in  which  the 
fever  and  a  low  asthenic  state  continue  for  a  considerable  time,  have 
been  described  as  a  "  typhoid  "  form. 

Among  other  rare  complications  may  be  mentioned  tonsillitis^ 
multiple  arthritis  (sometimes  suppurative),*  endocarditis,  and  peri- 
carditis. Abundant  albuminuria  has  been  associated  with  collectiona 
of  the  specific  organisms  in  the  glomeruli  of  the  kidney.  Combin»» 
tions  of  cerebro-spinal  meningitis  with  other  maladies,  such  slb  scarlet 
fever,  have  also  been  described;  it  is  doubtful  whether  the  combina* 
tion  has  been  more  than  a  coincidence. 

•  Medtu,  loc.  eiU 
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cold,  and  moist ;  nausea  is  common ;  and  headaobe  is  rare.  If  tbe 
an»mia  is  more  iDtense*  consoiousDess  is  lost,  there  is  uniyersal 
paralysis ;  and  general  oonTulsions  may  occur,  epileptiform  in  cha- 
racter, these  being  especially  frequent  in  sudden  extensive  loss  of 
Uood  in  strong  subjects.  Nystagmus  is  sometimes  observed.  The 
pupils  dilate,*  and  the  coma  may  deepen  to  death.  The  loss  of  sight 
in  cases  which  recover  may  persist  as  permanent  amaurosis  ;  but  this 
is  probably  due  to  an  affection  of  the  retina.  In  syncope  the  p>atient 
may  lose  his  sight  when  consciousness  persists,  or  may  remain  blind 
for  some  minutes  after  the  mental  functions  are  restored. 

(2)  When  general  anaemia  of  the  brain  is  slowly  produced,  the  state 
of  the  cerebral  functions  is  usually  tbat  of  "  irritable  weakness."  Their 
action  is  imperfect  in  degree,  but  may  be  excited  with  undue  facility. 
There  is  mental  dulness  and  drowsiness;  sometimes,  however, insomnia 
is  troublesome.  There  are  often  hallucinations  of  the  special  senses, 
and  it  is  said  that  maniacal  attacks  or  melancholic  depression  may 
occur.  Delirium  is  common  in  severe  cases,  as  in  some  forms  of  im- 
perfect blood-nutrition,  tbe  so-called  '*  inanition  delirium."  HeadachA, 
usually  general,  is  a  common  symptom ;  it  is  often  neuralgic  in 
character,  and  its  dependence  on  this  cause  is  shown  by  its  relief 
in  the  recumbent  posture,  and  (less  surely)  its  removal  by  alcohoL 
Sensory  hypersestbesia,  tinnitus  aurium  (especially  tbe  pulsating 
variety),  muscss  volitantes,  and  vertigo  are  frequeut.  Sometimes  the 
sight  is  dim,  or  there  may  be  deafness,  especially  in  the  upright 
posture.  Convulsions  are  rare,  but  muscular  power  is  generally  defi- 
cient. All  these  phenomena  are  more  marked  in  tbe  erect  tban  in  the 
recumbent  posture,  especially  when  the  erect  posture  is  suddenly 
assumed.  It  has  been  remarked  that  some  aniemic  persons  can  think 
well  only  when  lying  down. 

In  young  children,  after  exhausting  discbarges,  as  diarrhoea,  sym- 
ptoms referable  to  cerebral  aneemia  sometimes  occur — somnolence  and 
palior,  with  a  depressed  fontanelle  and  contracted  pupils;  occasion- 
ally there  is  strabismus  and  even  rigidity  of  the  neck.  The  somno* 
lence  may  deepen  to  coma,  tbe  pupils  dilate,  losing  their  sensitiveness 
to  light,  and  death  may  occur.  Such  symptoms  have  been  called 
kydroeefhaloid  (first  by  Marshall  Hall),  from  the  resemblance  to  those 
of  acute  hydrocephalus. 

(8)  Partial  cerebral  aneemia  causes,  if  complete,  loss  of  function  in 
the  affected  area ;  if  it  is  permanent,  necrosis  of  the  cerebral  tissue 
results.  If  incomplete  and  sudden,  there  is  temporary  arrest  of 
fimction.  Ligature  of  one  carotid,  for  instance,  may  cause  transient 
weakness  and  numbness  in  the  opposite  half  of  the  body.  There  may 
be  at  first  an  over-action  of  grey  matter,  causing,  in  certain  regions, 
unilateral  convulsions.    If  slowly  developed,  as  by  the  disease  of 

*  The  early  contraction  b  probably  due  to  partial  irritation  of  the  third-nenre 
centre,  the  sobaeqaent  dilatation  to  iU  paralysia  (tee  Mayer  and  Fibram, '  IVigar 
Zeitecbrift  f.  HeUkunde,'  Bd.  v,  p.  16). 
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Arteries,  pain  and  Tertigo  are  common,  with  recnrring  symptoms,  such 
as  numbness,  tingling,  and  weakness  referred  to  the  limbs,  Ao, 

In  all  cases  of  long-continned  cerebral  ansmia,  lasting  damage  to 
the  nutrition  of  the  brain  may  result.  In  the  child,  the  derelopment 
of  the  brain  may  be  arrested,  and  mental  defect  may  increase  to  per- 
manent imbecility*  such  as  is  met  with  after  convulsions.  In  the 
adult,  loss  of  memory  and  of  general  mental  power  may  be  produced  ; 
they  last  for  months,  and  sometimes  do  not  pass  away.  A  lady,  aged 
thirty-seTOD,  had  a  prolonged  attack  of  vomiting,  which  kept  her  in 
bed  for  three  mouths,  in  the  course  of  which  she  became  extremely 
pale,  dull,  and  lethargic,  and  for  a  time  did  not  speak.  On  recovering, 
ahe  remembered  nothing  of  her  illness,  and  thought  it  had  commenced 
the  preceding  day.  Six  months  later  her  memory  was  good  for 
events  before  the  illness,  but  she  had  no  recollection  of  any  event 
after  it,  even  for  an  hour,  and  exhibited  no  teudency  to  improve.  In 
all  varieties  of  chronic  ansemia  these  symptoms  are  common,  and  some- 
times take  the  form  of  chronic  insanity.  The  simple  failure  usually 
passes  away  sooner  than  definite  derangement,  bat  often  not  untQ 
long  after  the  blood-state  has  improved. 

Patholoot. — The  symptoms  are,  as  already  stated,  dependent 
mainly  on  the  defective  quantity  and  quality  of  the  blood  circulating 
in  the  brain.  Some  effect  has  been  ascribed  to  the  diminution  in 
the  blood-pressure  to  which  the  nerve-elements  are  ordinarily  exposed 
(Burrows) — a  mechanical  influence,  of  which  the  possibility  cannot  be 
denied  and  the  probability  cannot  be  proved.  The  precise  cerebral 
disturbance,  on  wliich  the  symptoms  directly  depend,  is  uncertain. 
Doubtless  the  cortex  is  the  first  to  suffer  in  function,  and  the  mental 
symptoms  are  thus  produced.  The  convulsions  that  result  from 
sudden  anaemia  of  the  brain  are  usually  ascribed  to  disturbance  of 
centres  in  the  medulla  or  pons,  but  the  fact  that  compression  of  one 
carotid,  which  can  affect  only  the  cerebral  hemisphere,  has  caused 
convulsion  in  the  opposite  half  of  the  body,  makes  it  more  probable 
that  the  "  discharge  "  is  from  the  cerebral  cortex.  The  convulsion  it 
preceded  by  tingling  in  the  whole  of  that  side.  That  the  nerve-cells 
should  '*  discharge  "  when  the  blood-supply  is  arrested,  is  a  fact  of 
very  gpreat  physiological  interest  as  an  indication  of  the  reserve  of 
force  that  must  be  stored  up  in  the  nerve-cells,  and  of  the  probability 
that  sudden  over-action  is  due  to  diminution  of  resistance  to  action, 
and  not  to  an  increase  in  the  force- generating  function  of  the  celL 
Latent  energy  may  be  liberated,  but  new  force  can  scarcely  be 
produced,  under  the  influence  of  sudden  ansmia.  The  disturbance  of 
respiration,  its  sighing  character,  &c.,  are  ascribed  to  the  derange- 
ment of  the  respiratory  centre  in  the  medulla,  but  we  cannot  be  sure 
that  this  is  always  the  case.  Such  breathing  has  been  observed  to 
follow  obstruction  of  the  carotids.  It  must  be  remembered  that  our 
consciousness  of  dyspnoea,  due  to  disturbance  of  the  respirai 
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oentre»  must  be  produced  through  related  cerebral  centres,  and  that 
the  respiratory  functions  must  be  widely  represented  in  the  hemi- 
spheres»  so  that  thej  easily  manifest  emotional  disturbance. 

The  permanent  impairment  of  cerebral  nntrition  may  be  compared 
with  the  amaurosis  which  results  from  acute  an»mia  when  no  changes 
in  the  retina  can  be  perceiyed.  Analogy  suggests  a  permanent  shock 
to  the  nerve-elements  and  their  nutrition. 

DiAovosis. — The  diagnosis  is  not  difficult.  It  rests  on  the  recog- 
nition,  in  a  given  case,  of  the  causes  of  cerebral  ausemia,  and  on  the 
exclusion  of  graver  maladies,  such  as  organic  cerebral  disease.  With 
the  latter,  it  should  be  remembered,  anemia  of  the  brain,  local  or 
general,  often  co- exists.  Some  symptoms  of  hypersemia  of  the  brain 
closely  resemble  those  of  ansmia.  A  common  pathological  state  of 
imperfect  blood-renewal  within  the  capillaries  probably  exists  in  both 
conditions. 

Pboovosis. — The  severity  of  the  symptoms,  and  the  extent  to 
which  the  cause  of  the  anemia  is  amenable  to  treatment,  and  is  of 
transient  character,  must  determine  the  prognosis.  As  a  rule  this  is 
favorable  when  there  is  no  organic  disease  of  heart,  vessels,  or  brain* 
In  the  so-called  "  pernicious  aneemia  "  the  prognosis  is,  of  course,  far 
more  grave.  Hydrocephaloid  symptoms  in  infants,  if  met  by  prompt 
and  suitable  treatment,  are  usually  recqvered  from. 

TBSATXSNT.--The  treatment  necessarily  varies  in  the  several  forms 
of  the  affection,  but  it  is  in  the  main  causal.  The  beneficial  effect  of 
the  recumbent  posture  in  affording  immediate  relief  to  the  symptoms, 
and  obviating  permanent  damage  to  the  cerebral  nutrition,  must  be 
always  remembered.  In  acute  aneemia  from  loss  of  blood,  the  head 
should  be  kept  continuously  low,  stimulants  freely  administered,  and 
as  a  penultimate  resort,  bandages,  applied  to  the  limbs  from  below 
upwards,  may  increase  the  proportionate  supply  of  blood  to  the  brain. 
If  this  fails,  transfusion  must  be  had  recourse  to.  In  chronic  amemia, 
sudden  change  of  posture  should  be  carefully  avoided,  and  ferruginous 
tonics  are  needed.  The  form  of  iron,  I  believe,  matters  much  less  than 
is  usually  supposed.  When  the  corpuscles  are  few,  arsenic  should  be 
given  with  it.  In  severe  cases,  absolute  physical  rest  is  often  advan- 
tageous, but  this  depends  on  the  form  of  the  ansemia.  When  the 
hemoglobin  is  reduced  out  of  proportion  to  the  corpuscles,  physical 
rest  is  of  the  greatest  importance,  greater  even  than  fresh  air.  Cor- 
puscles are  oxygen-carriers  in  proportion  to  the  hemoglobin  they 
contain.  All  muscular  exertion  uses  up  the  oxygen,  and  the  proto- 
plasmic tissues  suffer  in  their  nutrition,  and  are  incapacitated  for  the 
essential  functions  of  digestion,  circulation,  &o.  The  beneficial  effect 
of  absolute  rest  in  bed  in  these  cases  is  often  most  striking.  If, 
on  the  other  hand,  the  corpuscles  are  rich  in  hemoglobin  (and  in 
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pemicions  anfldmia  thej  maj  contain  50  per  cent,  more  hamoglobhi 
than  normal)  gentle  exercise  may  be  permitted,  because  the  oxygen- 
carriers  have  their  full  fuucUonal  capacity,  and  the  nutrition  of  the 
tissues  does  not  suffer;  if  some  of  the  oxygen  is  used  in  exercise,  the 
supply  to  the  tissues  is  not  impaired  as  it  is  when  every  corpuscle 
contains  far  less  than  the  normal  amount  of  hssmoglobin. 

In  the  cerebral  an»mia  of  synco|)e,  the  recumbent  posture,  stima* 
lants  to  the  skin,  cold  water,  faradisation,  sinapisms,  and  ammonia 
to  the  nasal  mucous  membrane,  assist  the  recovery  of  cardiac  action 
and  the  return  of  consciousness.  In  all  cases,  carefully  regpilated  food 
and  stimulants  are  needed ;  beef  tea  should  be  giren  in  small  quanti- 
ties at  frequent  intervals. 

The  group  of  symptoms  called  *'  hjdrocephaloid  **  requires  similar 
treatment.  Its  diagnosis  is  of  the  first  importance,  because  a  routine 
treatment  for  meningitis  would  kill  the  patient.  Warmth  to  the 
surface  of  the  body  and  head  is  of  importance.  Attempts  pre- 
maturely to  rouse  the  cbild  to  consciousness  are  unadvisable,  hut 
when  a  distinct  improvement  has  occurred  in  the  general  state,  and 
especially  in  the  pulse,  some  mental  activity  probably  favours  the 
return  of  a  normal  state  of  the  cerebral  circulation. 

In  the  more  pronounced  mental  symptoms  that  result  from  anaemia, 
opiates  are  of  service  in  adults,  either  opium  by  the  mouth  or  morphia 
under  the  skin.  In  states  of  depression  the  dose  should  be  small 
and  frequent,  -^  gr.  of  morphia  three  or  four  times  a  day.  In 
excitement  a  larger  dose  (^  gr.)  may  be  given  for  its  soporific  effeot, 
but  small  doses  should  be  avoided.  Small  doses  of  nttro-glyceriue 
may  also  be  given  in  the  method  recommended  for  migraine,  when 
eerebral  symptoms  are  very  marked. 


HYPEB^EMIA  OP  THE  BBADI. 

Of  all  regions  of  cerebral  pathology,  that  of  congestion  of  the  brain 
is  perhaps  the  most  obscure.  We  have  very  little  precise  knowledge 
regarding  it,  and,  as  is  often  the  case,  theory  has  flourished  in  propor- 
tion to  the  deficiency  of  fact.  It  was  long  thought  that  the  state  of 
the  vessels  of  the  brain  after  death  corresponds  with  their  condition 
during  life,  and  post-mortem  distension  was  accepted  as  proof  that 
^my  preceding  cerebral  symptoms  were  due  to  congestion.  Hence,  an 
extensive  symptomatology  was  elaborated  and  built  up  on  an  erro- 
neous foundation,  and  it  has  to  some  extent  survived  its  evidence. 
The  fact  was  unobserved  or  ignored  that  a  similar  condition  of  the 
brain  is  equally  common  when  there  are  no  cerebral  symptoms  during 
life,  and  depends  chiefly  on  the  mode  of  death.  Moreover,  congestioi 
of  organs  seems  to  afford  so  satisfactory  an  explanation  of  deran 
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of  their  fanctionf,  that  the  temptation  to  assign  the  condition  a« 
the  oause  of  sjinptoms  has  often  been  irresistible.  Eren  statistics 
have  been  amassed,  the  value  of  which  may  bo  estimated  from  the 
fact  that  in  one  modem  text-book  the  historj  of  cerebral  congestion 
has  been  manifestly  written  from  cases  of  pare  hypochondriasis.  On 
the  other  haed,  partly  by  a  reaction  from  this,  some  have  doubted 
even  the  possibility  of  the  conditioD.  The  truth  lies  between  the  two 
extremes,  but  its  precise  position  is  still  undetermined,  and  there  is 
room  for  wide  difference  of  opinioD»  even  among  those  who  strive  to 
keep  their  minds  unbiassed.  It  is  certain,  however,  that  the  cases  io 
which  symptoms  of  definite  character  and  considerable  degree  can  be 
reasonably  ascribed  to  this  cause  are  far  from  frequent. 

The  essential  pathological  condition  of  hypersemia  of  the  brain  ia 
an  increase  in  the  amount  of  blood  within  its  capillaries.  This  may 
occur  because  there  is  too  much  blood  in  the  arteries  or  too  much  in 
the  veins ;  in  the  former  case  too  much  blood  enters  the  capillaries,  in 
the  latter  too  little  leaves  them ;  in  either  case  they  are  over-distended. 
The  two  conditions  differ  in  their  causes,  nature,  and  effects ;  the  one 
is  active,  the  other  passive  congestion.  In  the  one  case,  the  supply  of 
arterial  blood  to  the  capillaries  is  excessive ;  in  the  other,  it  is  deficient 
because  the  circulation  in  them  is  hindered.  Hence,  the  state  of 
passive  congestion,  in  which  the  brain  is  under-supplied  with  arterial 
blood,  approaches  that  of  anaemia ;  in  both  anaemia  and  passive  con« 
geation  there  is  anoxemia,  but  in  passive  congestion  the  capillaries 
contain  blood  that  possesses  an  undue  amount  of  carbonic  acid  and 
other  products  of  metabolism^an  important  difference  from  pure 
anemia. 

It  was  at  one  time  thought  that  the  blood  in  the  brain  oould  not 
vary  in  amount  because  the  cranio- vertebral  cavity  is  a  closed  space, 
and  this  opinion  is  still  occasionally  put  forward.*  But  the  mobility 
of  the  cerebro-Kpinal  fluid  (which  occupies  not  only  the  intermem* 
*  branous  space  and  the  ventricles,  but  also  the  lymphatic  spaces  around 
the  vessels)  permits  the  vascular  distension  to  vary.  If  the  cavity 
were  hermetically  closed,  the  variation  could  be  only  relative,  not 
absolute.  But  the  numerous  foramina  of  the  cranium  and  vertebral 
canal  are  occupied  by  less  resistent  structures,  which  no  doubt  may 
yield  in  some  degree.  Moreover,  the  large  surface  veins  of  the  spinal 
cord,  and  still  more  the  enormous  plexus  outside  the  spinal  dura 
mater,  doubtless  constitute  an  important  means  of  adaptation.  The 
less  blood  these  contaiu,  the  more  cere bro- spinal  fluid  can  be  in  the 
spinal  canal,  and  the  more  blood  can  be  in  the  cerebral  vessels.  Furtht  r» 
the  processes  of  secretion  and  absorption  of  the  cerebro-spinal  fluid» 
always  in  constant  operation,  must  be  influenced  by  the  degree  of 
pressure,  and  may  quickly  vary  with  it.  Although  the  conditions 
during  life  and  after  death  are  widely  different,  yet  we  may  reason^ 
al)ly  regard  the  enormous  variations  in  the  total  amount  of  blood 

•  Scr  Moxon's  Lectures, '  Lancet,'  i,  1881. 
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vitbin  tbe  cmaio-Tertebral  canal  after  death  in  different  caaea,  and 
the  variations  in  its  dietribution  in  the  nerve-centre 8,  as  eridence  that 
cousiderable  variations  may  occur  during  life.  Some  are  phvsiologioal ; 
in  the  child,  before  the  fontancUea  are  closed,  and  in  the  adult,  when 
a  piece  of  tbe  skull  is  removed  by  injury,  it  is  seen  ttiat  the  brain 
pulsates  synchronously  vith  the  heart,  and  that  its  distenalon  also 
changes  with  the  respiralory  movements  of  the  thorax. 

Etioloot. — The  cansea  that  prodnce  active  and  passive  congestion 
are  widely  different,  and  require  separate  cousideration.  Some  acton 
the  brain  alone,  others  on  many  viscera  or  even  on  the  whole  vascular 
system  ;  some  are  transient,  others  are  permanent. 

Aciivt  Congetliott. — (1)  Oner-action  of  the  htart,  without  corresponding 
contraction  of  the  arteries,  is  one  important  cause.  Whatever  in- 
creases the  force  of  the  heart,  and  at  tbe  same  time  interposes  no 
obatacia  to  the  flow  of  blood  into  the  capillai^  system,  is  a  cause  of 
active  distension  of  the  cerebral  vessels.  Excited  action  is  more  fre- 
quently  effective  than  hypertrophy,  because  the  common  cause  of 
hypertrophy  is  an  obstruction  between  the  hotrt  and  the  capillaries. 
It  may  occur,  however,  from  the  hypertrophy  that  is  due  to 
aortic  regurgitation,  when  obstruction  is  slight  or  absent;  in  this 
condition  brain  power  is  often  disiinctly  above  the  average.  (2)  A 
sudden  contraction  of  the  arterioles  elsewhere — as,  for  instaoce,  in  the 
skin,  from  exposure  to  cold  or  during  a  rigor — may  cause  transient 
over-Gllingof  the  cerebral  vessels  together  with  those  of  other  viscera. 
(3)  Dilatation  of  the  arterioles,  and  consequently  an  iucrease  of 
the  blood-supply,  may  be  produced  by  certain  toxic  agents,  especially 
by  nitrite  of  amyl,  nitro-glycerine,  and  alcohol.  Tbe  throbbiug  and 
headache  produced  by  nitrite  of  amyl  seems  in  itself  to  prove  the 
possibility  of  active  congestion  of  the  brain.  Morphia  causes  first 
Goutractiou  and  then  dilatution.  Some  of  these  ^ents  also  quicken 
tbe  action  of  the  heart,  and  may  thus  further  increase  the  blood- 
supply.  Emotion  may  have  the  same  iuflueiice,  although  the  evidence 
of  this  is  incou elusive.*  Id  some  diaeases  a  similar  mecbaniam  gives 
rise  to  congestion.  In  exophthalmio  goitre,  for  instance,  vascular 
dilatation  ia  associated  with  cardiac  over-action.  In  other  peculiar 
states  of  the  nervous  system,  especially  in  young  neurotic  persons, 
singular  conditions  occur,  sometimes  periodically,  in  which  there  are 
symptoms  of  vaso-notur  paralysis  of  the  cerebral  vessels,  withuut  other 
cause  than  the  peculiar  neuropathic  dispuaition,  and  the  tendency  to 
such  disturbance  is  sometimes  distinctly  inherited.  (4)  Active  con- 
gestion occurs  also  aa  the  first  atage  of  inflammation,  and  similar  acuta 
symptums  are  occasionally  met  with,  especially  in  children,  which  maj 
even  cause  death.  Traces  of  coogestiou  are  found,  but  no  evidence  of 
*  Tha  pnUktioa  of  the  brain,  abMTrad  in  penoni  who  hsve  loaC  ■  pieoe  of  tlw 
cninikl  hone,  ii  laid  to  be  incrcMed  hj  both  inteltcctusl  work  uid  einottoa  (Mmsi^ 
■  B«ate  Acad,  dei  LiDcei,'  Boma,  ISSO). 
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aetual  inflammation.  The  immediate  cause  of  the  condition  is  often 
obscure;  excessive  braiD-work,  or  exposure  to  cold^has  been  supposed 
to  produce  it  in  some  cases.  There  is  no  justification,  however,  for 
referring  all  sudden  cerebral  symptoms  in  children  to  congestion.  Oon- 
Tulsions,  for  instance,  were  once  thought  to  be  always  due  to  this  cause, 
but  there  is  reason  to  believe  that  they  are  very  rarely  produced  by  it. 
(6)  Insolation  is  probably  a  cause  of  active  congestion,  which  may  or 
may  not  go  on  to  inflammation.  The  modem  theory,  which  regards 
the  so-called  sun- stroke  as  really  heat-stroke,  the  result  of  the  over- 
heating of  the  body  and  not  of  the  action  of  the  sun  on  the  head,  is 
probably  too  sweeping.  The  delirium  of  acute  febrile  diseases  was 
formerly  attributed  to  congestion  of  the  brain,  but  it  is  more  probable 
that  the  cerebral  disturbance  is  the  result  of  the  action  of  the  toxic 
blood-state  on  the  cells  of  the  brain,  and  that  any  congestion  is  of 
■eoondary  origin.  (6)  Active  congestion  is  supposed  to  be  a  cause  of 
transient  general  cerebral  symptoms  in  adults,  especially  after  middle 
life  and  in  the  male  sex.  It  is  believed  to  be  frequent  in  those  of  a 
certain  build,  stout  men  with  tbick  necks  and  florid  faces,  and  to  be 
favoured  by  alcoholic  excess,  and  by  the  condition  termed  **  plethora,'* 
which,  perhaps,  consists  in  an  increase  in  the  total  quantity  of  blood 
in  the  system.  The  symptoms  come  on  suddenly,  and  pass  away  in  a 
manner  that  renders  it  difficult  to  ascribe  them  to  an  organic  lesion,  and 
in  rare  cases  the  absence  of  such  lesion  has  been  demonstrated.  They 
are  said  sometimes  to  follow  the  suppression  of  an  habitual  discharge, 
especially  heemorrhagio,  as  that  from  piles,  or  the  catamenia  in 
women. 

Partial  active  congestion  occurs  in  connection  with  tumours  and 
other  organic  lesions  of  the  brain,  and  also  when  an  artery  is  ob- 
structed, and  the  adjacent  branches  of  the  wain  vessel  receive  too 
much  blood.  It  is  possible  that  partial  congestion  occurs  as  a  primary 
condition,  especially  in  certain  parts  of  the  brain,  in  which  limited 
inflammation  is  occasionally  met  with  ;  but  such  inflammation  (as  of 
the  grey  matter  of  the  ocular  nerves,  p.  198)  is  rare,  and  congestion 
must  be  still  more  rare.  Acute  congestion  of  the  medulla  oblon- 
gata has  been  supposed  to  be  an  occasional  cause  of  sudden  death  in 
young  children,  but  if  this  agency  is  really  at  work  in  these  cases  its 
origin  is  altogether  unknown. 

Passive  congestion  is  always  produced  mechanically  by  some  obstruc- 
tion to  the  return  of  blood,  it  occurs  in  heart  disease  which  causes 
over-filling  of  the  venous  system,  although  the  head  suffers  less  than 
parts  that  are  below  the  level  of  the  heart.  It  is  produced  also  by 
pressure  on  the  superior  vena  cava,  or  ou  the  innominate  veins,  or  on 
the  veins  of  the  neck,  by  tumours,  &o.  The  obstruction  to  the  flow  of 
blood  through  the  lungs  occasioned  by  the  act  of  coughing,  playing  wind 
instruments,  and  by  other  severe  muscular  efEorta  with  closed  glottis, 
is  a  frequent  cause.  Slight  congestion  is  often  produced  by  Wearing 
tight  collars,  and  is  shown  by  headache  which  ceases  when  the  pressure 
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t«  relieved.  In  death  hj  suffocation  sucb  congestion  occnrs  ia  Ter^ 
intense  degree.  The  horisonUl  poature  probably  suffices  to  produce 
soma  d^ree  of  congestion,  the  venous  blood  losing  the  aid  that 
gravitation  gives  to  its  returu,  and  recuoibeooy  may  intensifj  the  in- 
fiuence  of  otiier  causes.  Partial  passive  congestion  also  resulta  from 
pressnre  on,  or  thrombosis  in,  one  of  the  cerebral  veins  or  unnses, 

P^THOLDOiCAL  Afatoht. — In  the  strict  sense  of  the  word,  there  is 
scarcely  any  pathological  anatomy  oC  congestion  of  the  brain.  Simple 
active  congestion  disappears  after  death  ia  every  organ.  No  trace  can 
be  seen,  for  instance,  of  the  congested  areola  around  a  pustule  in  the 
akin.  Only  tbe  vascular  disteuaioa  of  actual  infiamniation  persists, 
lesaened  in  degree.  The  leeeon  of  general  pathology  is,  therefore,  that 
whenever  we  find  after  death  distension  of  the  minute  vessels,  without 
engorgement  of  the  veins,  tbe  condition  must  be  regarded  as  one  of 
commencing  indammation,  and  not  of  mere  congestion.  Nor  is  the 
case  otherwise  with  passive  congestion.  Intense  passive  congestion 
occurs  during  death  from  suffocation,  and  yet  the  brain  may  be  found 
anemic  after  death  (Ackermann,  Jolly).  But  intense  venous  disten- 
aion  occurs  aftvr  death  in  those  parts  towards  wbicb  gravitation 
draws  the  blood,  and  hence  in  the  posterior  half  of  the  head,  when 
this  ia  not  raised  after  death.  The  influence  of  gravitation  may 
keep  the  hlood  in  tbe  vessels  of  congested  parte,  but  it  is  never 
possible  to  distinguish  the  influence  of  the  ante-mortem  distension  in 
the  presence  of  the  more  powerful  post-mortem  effect.  If  mechanioal 
congestion  haa  oecurred,  nut  merely  during  the  act  of  death,  but  for 
many  hours  or  days  previously,  and  gravitation  keeps  up  the  engorge- 
ment after  death,  the  distension  oE  the  veins  and  capillaries  is  very 
intense;  the  colour  of  the  grey  substance  is  dark  from  the  more 
Abundant  capillaries  in  it,  irnd  even  tbe  arteries  may  contain  a  good 
deal  of  blood.  But  if  the  body  is  so  pluced  after  death  that  the  blood 
can  gravitate  from  the  bead  into  the  relaxed  vessels  elsewhere,  no 
amount  of  simple  mechanical  congestion  during  life  can  be  traced 
twelve  hours  after  death.  It  is  said,  when  long  continued,  to  render 
the  veins  unduly  tortuous,  but  it  is  doubtful  whether  sufficient  allow- 
ance  has  been  mude  for  the  degree  of  tortuosity  that  may  be  present 
under  normal  conditions,  and  for  tbe  influence  of  senile  changes  iu 
the  wall  of  the  vcssl'Is.  A  slight  degree  of  effusion  into  the  ventricles 
probably  results  from  passive  congestion,  but  it  is  doubtful  whether 
this  is  ever  sufficient  to  c^use  flattening  of  tbe  convolutions,  and  still 
more  doubtful  is  the  occurrence  of  such  swelling  of  the  whole  brain  as 
to  cause  such  flattening,  or  of  any  general  "  hyperiro|>by  "  or  atiupby 
which  have  befu  said  to  occur,  it  is  probable,  bowe«er,  that  the 
spaces  aruund  the  vessels,  wliich  arise  by  a  dilatation  of  the  peri- 
vascular sheaths,  are  increased  by  mechanical  congestion,  although 
here  again,  apart  from  congestion,  the  variations  met  with  are  so 
greatt  and  the  size  of  these  spaces  is  often  so  cousideiuble,  that  the 


878  BBAIN. 

influeuce  of  congestion  upon  them  cannot  be  regarded  as  proved. 
Even  in  joung  persons  their  size  is  sometimes  remarkable. 

Microscopical  examination  shows  the  capillaries  to  be  unduly  large 
in  passive  congestion,  and  it  is  probable  that  systematic  measurement 
would  show  that,  after  this  state  has  been  long  continued,  their 
average  size  becomes  larger  than  in  simple  post-mortem  engorge* 
ment.  Bulgings  of  the  capillaries  have  been  occasionallj  seen. 
After  asphyxial  modes  of  death  it  is  common  to  find  that  minute 
vessels  here  and  there  have  given  way,  so  that  the  lymphatic  sheath 
is  filled  with  blood.  Blood-pigment  in  the  sbeaths  has  been  found 
in  cases  of  slighter  long- continued  congestion  (Bastian).  Lastly, 
minute  microscopic  bsemorrhages  into  the  cerebral  substance  may  be 
found,  almost  constantly,  in  these  oases. 

YThile  the  pathological  anatomy  of  congestion  is  thus  to  a  consider- 
able extent  negative,  it  is  important  to  remember  the  fact  that  this 
affords  no  reason  for  doubting  the  occurrence  of  the  condition. 

Symptoms. — The  introductory  remarks  show  how  great  is  the  diffi- 
culty of  determining  the  symptoms  of  cerebral  congestion,  and  how 
much  caution  is  desirable  in  accepting  the  statements  that  have  been 
made,  founded  for  the  most  part  on  an  elaborate  symptomatology 
that  was  formulated  by  Andral. 

Faasive  Congestion, — The  symptoms  produced  by  passive  congestion 
are  much  more  marked  when  this  is  occasional,  than  when  it  is  con* 
stant,  uniform,  and  gi*adually  produced.  This  is  only  one  instance  of 
the  remarkable  tolerance  of  the  brain  to  pressure  if  slowly  developed. 
A  slight  degree  of  mechanical  congestion  causes  dull  headache,  chiefly 
frontal,  sometimes  throbbing,  and  sometimes  accompanied  by  vague 
discomfoi-t,  described  by  some  patients  as  a  "confused  feeling,"  by 
others  as  a  "sense  of  fulness."  This  congestive  headache  is  often 
produced  by  coughing.  I  have  known  a  patient  suffering  from 
phthisis  to  seek  relief,  not  on  aceoimt  of  the  cough,  but  on  account  of 
headache  which  was  solely  due  to  the  cough.  When  intense,  it  may 
cause  flashes  of  light  in  the  eyes,  or  noises  in  the  ears.  Slight 
general  convulsion  may  even  result,  usually  consisting  only  of  clonic 
spasm,  with  or  without  loss  of  consciousness.  An  elderly  man,  with 
chronic  bronchitis  and  emphysema,  had  severe  paroxysms  of  coughing, 
and  at  the  height  of  each,  when  his  face  was  dusky,  there  was  a  brief 
general  clonic  spasm,  without  loss  of  consciousness.  Occasionally  the 
convulsion  is  more  distinctly  epileptoid  in  its  character,  or  there  may 
be  loss  of  consciousness  without  convulsion.  Persistent  mechanical 
congestion  may  cause  also  somnolence,  mental  dulness,  disturbed 
sleep,  or  even  nocturnal  delirium.  Vague  giddiness  is  often  com- 
plained of,  but  there  is  seldom  distinct  vertigo.  Tingling  in  the 
limbs  and  general  muscular  inactivity  have  been  ascribed  to  this 
caubO,  but  it  is  doubtful  whether  unilateral  sjmptoms  ever  occur. 

With  these  symptoms  are  commonly  associated  the  signs  of  general 
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oephalio  hjpersdmia,  a  turgid  face,  and  congested  conjunctiva,  often 
with  viscid  secretion.  They  are  increased  by  constipation,  bj  stoop* 
ing,  by  the  recumbent  posture  with  the  head  low,  by  tight  clothes 
about  the  neck,  by  flexion  of  the  neck,  and  by  all  muscular  effort. 

Active  Congestion, — The  symptoms  of  active  congestion  are  much 
more  variable  and  much  less  certain.  Simple  excitement  of  the 
heart's  action,  such  as  results  from  emotion,  or  from  nitrite  of  amyl» 
will  cause  throbbing  and  pain  in  the  head,  but  in  persistent  over- 
action  of  the  heart,  as  in  exophthalmic  goitre  or  aortic  regurgitation 
with  hypertrophy,  cerebral  symptoms  are  slight  or  absent,  perhaps 
because  the  derangement  is  gradually  induced. 

The  cases  in  which  definite  and  considerable  disturbance  can  be 
referred,  with  most  probability,  to  active  congestion,  are  those  in 
which  there  are  recurring  paroxysms  of  headache,  delirium,  and  some- 
times fever,  preceded  by  throbbing  of  the  vessels,  and  sometimes  by 
reddening  of  the  face — symptoms  of  transient  character  and  uniform 
recurrence.  Thus,  in  a  case  related  by  Nothnagel,*  a  man  aged  fifty- 
seven  had  suffered  from  such  attacks  at  intervals  of  a  few  weeks  or 
months  since  the  age  of  fourteen.  At  first  there  was  only  a  sense  of 
fulness,  heat,  and  pain  in  the  head,  always  relieved  by  bleeding  at  the 
nose.  Afterwards  each  attack  began  with  beating  of  the  heart,  heat 
of  head,  spots  before  the  eyes,  and  noises  in  the  ears ;  these  symptoms 
were  followed  by  mental  excitement  and  irritability,  screams  and 
tears,  but  no  actual  delusions.  This  condition  would  last  a  few  hours 
or  a  few  days,  but  was  always  at  once  cut  short  by  venesection.  In 
the  intervals  be  was  perfectly  well. 

Brief  attacks  of  headache  with  delirium  may  be  attended  with  fever 
and  special  heat  of  head,  and  have  been  regarded  as  a  febrile  form  of 
Cerebral  congestion.  Whatever  difficulty  there  may  be  in  accepting 
this  explanation  of  such  cases,  it  is  at  present  very  difficult  to  find  any 
other,  especially  when  the  attacks  are  brief  and  recur.  Well-marked 
instances  are  occasionally  seen  in  children.  Thus  a  clever,  precocious 
girl  of  six  had  been  liable,  since  the  age  of  two,  to  attacks  of  the  fol- 
lowing character,  recurring  at  intervals  of  three  to  nine  months. 
There  was  severe  left-sided  headache,  prostration,  and  elevation  of 
temperature,  reaching  sometimes  108^,  great  heat  of  head,  occasionally 
delirium,  and  often  nausea,  but  no  vomiting.  Each  attack  com- 
menced suddenly  and  lasted  a  few  hours  ;  then  the  child  went  to  sleep 
and  woke  up  perfectly  well.  There  is  some  reason  to  think  that  such 
attacks  in  childhood  may  pass  into  non-febrile  migraine  at  a  later 
period.  Whether  they  are  to  be  ascribed  to  a  primary  vaso-motor 
disturbance  or  to  a  "  nerve  storm,"  the  opinion  that  an  active  cerebral 
congestion  takes  at  least  a  secondary  part  in  the  morbid  process  may 
reasonably  be  maintained  and  cannot  be  disproved.  In  some  cases  of 
migraine  there  is  evidence  of  active  hypereemia  of  the  head  and  face 
during  part  of  the  attack,  but  it  is  probable  that  this  is  of  secondary 

•  *ZiemMen'i  Cyclopedia/  Bd.  xi,  1»  2  Aufl.,  p.  49. 
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origin,  riuoe  the  attacks  in  which  it  is  moat  marked  begin  with  pallor 
oulj.  The  brief  attacks  of  coma»  pyrexia,  beat  of  head,  and  other 
cerebral  symptoms,  which  occur  during  the  course  of  general  paralysis 
of  the  insane,  are  commonly  regarded  us  of  congestive  nature,  because 
they  pass  away  completely. 

Acute  symptoms  of  brain  disturbance  in  children,  resembling  those 
of  meningitis — headache,  delirium  or  somnolence,  vomiting,  strabis- 
mus, inequality  of  pupil,  various  contractions  and  paralyses,  and  a 
prominent  fontanelle — are  sometimes  rapidly  fatal  without  any  post- 
mortem evidence  of  active  inflammation.  As  already  stated,  if  con- 
gestion of  the  brain  is  the  cause,  it  is  probably  that  which  constitutes 
the  first  stage  of  meningitis. 

The  most  common  severe  attacks  that  are  ascribed  to  cerebral  con- 
gestion are  those  which  occur  in  the  second  half  of  life,  and  are 
Attended  with  sudden  loss  of  consciousness  (the  so-called  "  congestive 
Apoplexy  "),  aud  sometimes  by  transient  hemiplegia,  passing  away  in 
the  course  of  a  few  days.  The  congestive  nature  of  many  of  these 
•cases  is  more  than  doubtful,  and  few  physicians  would  now  care  to 
insist  on  the  laboured  description  and  classification  of  the  symptoms 
which  were  current  twenty  years  ago.  We  know  that  an  actual  lesion 
may  occur  in  many  parts  of  the  brain,  a  small  hssmorrhage,  or  a  s[K>t 
of  softening,  and  may  cause  only  general  cerebral  symptoms,  or  local 
symptoms  of  indirect  origin  and  very  brief  duration.  We  know,  too, 
that  vascular  obstruction  may  occur  and  cause  no  lasting  symptoms, 
because  there  may  be  sufficient  anastomoses  to  permit  of  an  adequate 
collateral  circulation.  It  is  in  these  cases  that  the  facility  and  reassur- 
ing character  of  the  diagnosis  of  *'  congestion  of  the  brain  "  often 
tempts  the  physician  to  an  opinion  which  is,  if  not  erroneous,  at  least 
unwarranted.  But  when  the  attack  is  brief,  passes  away  completely, 
is  attended  with  the  signs  of  what  is  termed  "  plethora,"  and,  especially 
when  it  recurs  more  than  once,  still  without  enduring  symptoms,  the 
diagnosis  of  cerebral  congestion  is  at  least  permissible,  and  it  is  certain 
that,  in  many  oases  of  the  kind,  no  lesion  has  been  found  after  death 
to  account  for  the  symptoms.  It  is  commonly  held,  and  must  be 
admitted  as  possible,  that  cerebral  congestion  may  cause  these  sym- 
ptoms, even  when  there  are  no  signs  of  plethora  or  of  hyperasmia  of 
the  external  vessels  of  the  head,  and  no  pallor  of  the  face,  but  still 
greater  caution  should  be  exercised  in  making  the  diagnosis  in  such 
a  state.  As  an  instance  of  the  condition  in  which  the  diagnosis 
seemed  justifiable,  I  may  mention  the  case  of  a  stout,  full-blooded 
man,  about  fiftj-five,  with  a  large  strongly  acting  heart  and  some 
arterial  degeneration,  who,  during  the  preceding  year,  had  had  several 
attacks  of  left-sided  weakness,  each  lasting  only  a  few  hours ;  the  first 
was  attended  with  loss  of  consciousness.  The  day  before  I  saw  him 
he  complained  of  tingliug  in  both  hands,  and  a  few  hours  later 
vomited,  went  to  bed,  and  passed  a  stool  into  the  bed ;  then  he  got 
op  and  got  into  bed  again.    His  temperature  was  found  to  be  102^; 
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he  did  what  he  was  told,  and  answered  questions,  but  with  imperfect 
articulation.  During  the  next  twenty-four  hours  he  did  not  speaks 
but  was  restless,  tossiuj^  about  in  bed,  sweating  profusely,  with  a  fall 
of  temperature  to  100  5^  His  pulse  was  80,  full,  but  not  hard,  face 
flushed,  pupils  rather  smalL  He  understood  imperfectly  what  was 
said  to  him.  There  was  no  evidenoe  of  loss  of  power  or  sensation. 
The  symptoms  all  passed  away  in  the  course  of  a  few  days  without 
the  slightest  indication  of  a  local  cerebral  lesion.  In  connection 
with  the  absence  of  signs  of  cephalic  congestion,  we  should  remember 
that  the  yascular  state  of  the  face  and  brain  may  not  correspond. 

There  is  much  difficulty  in  reconciling  hemiplegic  symptoms  with 
the  idea  of  congestion  as  their  cause.  In  the  vaso-motor  inertia  of  the 
old,  the  occurrence  of  active  congestion  of  any  part  is  not  easy  to 
understand,  but  it  is  eyen  less  easy  to  understand  that  one  hemisphere 
of  the  brain  alone  should  suffer.  It  is  possible,  however,  that  an  ex* 
planation  may  be  found  in  partial  arterial  degeneration,  which  may 
determine  the  greater  or  less  disturbance  of  one  part  of  the  brain. 

A  "  convulsife  form  **  of  cerebral  congestion  has  been  described,  in 
which  severe  epileptiform  convulsions  are  the  only  symptom.  But 
the  relation  of  these  to  cerebral  congestion  is  yery  doubtf  uL  Formerly^ 
as  already  mentioned,  almost  all  convulsions  in  young  children  were 
ascribed  to  such  congestion,  and  the  use  of  the  hot  bath  is  due  to  a 
survival  of  the  opinion ;  but  it  is  certain  that  simple  conyulsions  from 
this  cause  are,  to  say  the  least,  extremely  rare,  and  the  beneficial  effect 
of  the  method  of  treatment  may  not  have  a  simple  significance. 

It  is  doubtful  whether  any  form  of  cerebral  congestion  is  attended 
by  recognisable  changes  in  the  circulation  within  the  eye,  unless  the 
whole  head  shares  the  morbid  state. 

Diagnosis. — The  most  important  principles  of  diagnosis  haye  been 
already  iucidentally  mentioned.  The  chief  points,  disregard  of  which 
causes  the  grossest  errors  of  diagnosis,  are  two :  (1)  Persistent  focal 
symptoms,  such  as  hemiplegic  weakness,  however  slight,  exclude  mere 
congestion.  (2)  Cephalic  sensations,  whether  yagne  or  definite  in 
character,  are  alone  of  no  diagnostic  value.  Such  sensations  are 
especially  common  in  hypochondriacal  patients,  who  often  suffer  much 
from  various  feelings  of  fulness,  tightness,  heat,  burning,  and  especi- 
ally from  a  sensation  of  pressure  on  some  part  of  the  head,  generally 
the  vertex  or  occiput.  These  sensations  are  intensified  by  annoyance 
and  by  brain  work,  and  are  vastly  increased  by  attention.  They 
are  purely  nervous  sensations,  pseudo-neuralgic  in  nature,  and  there 
is  not  the  slightest  justification  for  attributing  them  to  congestion  of 
the  brain.  And  yet  such  patients,  if  they  consult  many  doctors,  as 
they  usually  do,  are  sure  to  be  told  by  some  that  their  symptoms  are 
due  to  congestion  of  the  brain,  or  even  (with  a  precision  that  is  evi- 
dence  only  of  profound  ignorance  or  of  actual  charlatanry)  to  "  con- 
gestion of  the  base  of  the  brain,**  a  condition  that  probably  neyer 
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exiits  but  in  a  pathological  imagination.  The  most  important  diag- 
nostic indication  is  the  increase  of  the  symptoms  by  influences  that 
increase  the  amount  of  blood  in  the  head,  and  their  diminution  by 
their  opposite  influences. 

Pboonobis. — The  danger  to  life  in  cerebral  congestion  is  indicated 
only  by  the  intensity  of  the  symptoms.  When  these  are  very  severe, 
and  actual  coma  is  present,  there  may  be  danger,  but  in  most  cases 
the  symptoms  pass  away  completely.  They  are,  however,  prone  to 
recur,  and  henue  the  future  is  uncertain,  and  depends  chiefly  on  the 
extent  to  which  the  cause  can  be  discovered  and  its  influence  prevented. 

Tbbatkbnt. — In  passive  congestion  the  only  effective  treatment  is 
the  renioyal  of  the  cause  of  the  mechanical  ohstruction.  Many  causes 
are  unfortunately  for  the  most  part  beyond  our  control,  but  cough 
can  be  moderated ;  the  heart,  if  necessary,  strengthened  by  digitalis ; 
and  in  all  cases  many  intensifying  influences  can  be  lessened.  Effort 
should  be  avoided ;  the  clothes  should  be  loose  about  the  neck ;  the 
patient  should  sleep  with  the  head  well  raised  and  the  shoulders  also 
raised,  so  as  to  avoid  any  flexiou  of  the  neck. 

In  active  congestion  a  similar  attention  to  posture,  &c.»  is  desirable, 
so  as  to  obviate  any  hindrance  to  the  escape  of  the  blood  from  the 
over-filled  capillaries.  In  other  respects  the  treatment  must  be  varied 
according  to  the  individual  condition.  Its  immediate  object  is  to 
lessen  the  amount  of  blood  in  the  cerebral  arteries,  and  there  are 
three  modes  in  which  this  may  be  attempted :  (I)  by  lessening  the 
total  volume  of  the  blood  ;  (2)  by  obtaining  the  dilatation  of  vessels 
elsewhere,  and  so  drawing  the  blood  from  the  head  ;  (8)  by  causing 
the  dilated  cerebral  arteries  to  contract.  Some  of  the  measures 
employed  act  in  more  than  one  way. 

The  most  direct  mode  of  lessening  the  volume  of  the  blood,  vene- 
section, is  applicable  only  to  the  plethoric  form  of  congestion,  in  which 
the  face  is  red  and  turgid,  and  the  pulse  is  full.  The  relief  that  it 
affords  is  immediate  and  great.  If  the  propriety  of  venesection  is 
doubtful,  leeches  may  be  applied,  and  in  children  this  method  alone 
is  permissible.  The  leeches  should  be  applied  over  the  mastoid  pro- 
cess, because  there  is  a  communication  between  the  cutaneous  and 
intra-cranial  vessels  through  the  mastoid  veins.  Thus  we  may  follow 
tlie  indication  that  is  given  by  nose-bleeding,  which  often  gives 
striking  relief  to  cerebral  congestion  and  has  a  more  direct  influence 
on  the  cerebral  circulation  than  any  other  haemorrhage,  although  the 
induction  of  nose-bleeding  is  impracticable,  on  account  of  the  difficulty 
of  controlling  the  flow  of  blood.  Section  and  subsequent  ligature  of 
the  temporal  artery  has  been  recommended. 

Purgation  and  diuresis  both  act  by  diminishing  the  volume  of  the 
blood,  and  the  former  at  least  acts  also  by  increasing  the  amount  of 
blood  in  the  capacious  intestinal  vessels,  while  both  alter  the  constip 
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tntion  of  the  blood  bj  remoyiDg  from  it  effete  products.  The  degree 
of  purgation  must  depend  on  the  strength  of  the  patient,  but  in  all 
cases  it  is  important  that  the  bowels  should  be  opened,  freelj  or 
gently.  Constipation  causes  in  some  waj  cephalic  discomfort,  head- 
achoy  &c.f  and  intensifies  the  symptoms  of  cerebral  congestion.  A 
salino  purge  is  the  most  effective,  with  or  without  a  preceding 
mercuriaL  The  saline  should  not  be  too  much  diluted,  and  that  a 
maximum  osmotic  action  may  be  obtained.  Both  the  liquid  evacua- 
tionsy  and  the  thirst  which  follows  the  action  of  the  purgative,  afford 
proof  of  the  remoTal  of  liquid  from  the  blood.  Diuretics  are  also 
distinctly  usefuL  A  full  dose  of  nitrous  ether  and  spirit  of  juniper 
may  be  given  every  three  or  four  hours.  Diaphoretics  are  of  doubtful 
value,  unless  the  symptoms  follow  exposure  to  cold — a  questionable 
cause.  Except  pilocarpine,  which  has  not  yet  been  tried  in  this  affec- 
tion, a  hot-air  bath  is  the  only  effectual  diaphoretic,  and  this,  by  raising 
the  temperature  of  the  whole  body,  may  have  a  prejudicial  action. 

Blood  may  be  drawn  to  the  limbs  by  immersing  them  in  warm 
water  and  keeping  them  dependent  Even  in  health,  faintness  may 
be  produced  by  the  long  i  mmersion  of  the  feet  in  hot  water.  "  Junod's 
boot,"  in  which  the  air  is  partially  exhausted  around  a  limb,  was 
formerly  employed  with  this  object,  but  has  fallen  into  almost  entire 
disuse.  General  constriction  of  the  limbs  by  a  bandage,  wound 
round  from  above  downwards,  so  as  to  compress  the  surface  veins  but 
not  the  deeper  arteries,  has  a  similar  effect. 

The  third  object  of  treatment  is  to  obtain  contriiction  of  the  arteries 
of  the  brain.  It  is  unfortunately  never  possible  to  ascertain  to  what 
degree  this  object  is  attained,  and  we  can  only  adopt  those  measures 
that  seem  most  likely  to  secure  it.  One  of  these  is  the  application  of 
cold  to  the  head.  This  should  be  continuous,  by  ice  or  an  irrigation- 
tube  cap.  A  mustard  plaster  to  the  neck  is  also  probably  of  service. 
The  application  of  mustard  plasters  to  the  limbs  is  of  doubtful  value ; 
it  is  possible  that,  as  some  think,  they  may  cause  a  reflex  contraction 
of  the  cerebral  arteries,  but  their  supposed  "  derivative  "  influence,  in 
drawing  blood  to  the  surface,  must  be  infinitesimal  unless  the  appli- 
cation is  made  over  a  very  large  area.  It  is  uncertain,  also,  how  far 
pathological  dilatation  of  the  vessels  of  one  part  can  be  influenced  by 
drugs.  Ergot,  for  instance,  probably  would  have  less  influence  on  the 
vessels  that  are  in  a  morbid  state  than  on  those  elsewhere,  and  it 
might  tbns  increase  the  congestion.  Digitalis  may  be  beneficial, 
since  it  causes  contraction  of  the  arterioles ;  it  is  most  important  to 
maintain  the  circulation  as  steady  and  uniform  as  possible,  and  to 
reduce  undue  frequency  of  the  action  of  the  heart.  For  these  ends 
perfect  tranquillity  of  mind  and  body  should  be  secured.  Alcohol  and 
morphia  should  be  avoided,  and  insomnia  or  restlessness  treated  with 
bromide  or  other  gentle 
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CEEEBEAL  KSMOEEHAGE. 

Hsemorrliage  may  occur  into  the  substance  of  the  brain,  or  into 
cavities  within  it,  or  into  the  membranes.  The  term  "  cerebral  hsemor- 
rhage"  is  sometimes  used  as  a  general  designation  for  all  intra-cranial 
extravasations ;  sometimes  it  is  applied  only  to  hsemorrhage  into  the 
substance  of  the  brain  (including  the  cerebellum,  pons,  and  medulla)^ 
and  is  distinguished  from  "meningeal  hsBmorrhage,"  in  which  the 
extravasation  is  into  the  membranes. 

Etioloot.— Haemorrhage  is  always  due  to  the  rupture  of  a  vessel. 
The  rupture  may  be  the  result  of  injury,  or  may  occur  "  spontaneously," 
f •  6.  as  a  result  solely  of  internal  causes.  The  vessel  that  bursts  is 
usually  an  artery,  very  rarely  a  vein.  Capillaries  may  also  rupture^ 
but  only  minute  extravasations  result. 

The  causation  of  cerebral  hsemorihage  includes  three  subjects :  (1) 
the  immediate  pathological  conditions  that  lead  to  the  rupture ;  (2) 
the  influences  that  bring  about  this  pathological  condition  ;  and  (3) 
those  that  actually  burst  the  vessel.  These  may  be  distinguished  as 
the  pathological,  remote,  and  exciting  causes. 

Pathological  Causes, — Putting  aside  traumatic  influences,  the  force 
that  ruptures  an  artery  is  the  pressure  of  the  blood  within  it.  But  as 
long  as  the  walls  of  an  aiiery  are  in  a  healthy  state,  they  very  rarely 
give  way,  however  great  may  be  the  pressure  to  which  they  are 
exposed.  Healthy  veins  may  give  way  under  extreme  pressure,  as  in 
death  by  sufibcation  ;  but  arteries  do  so  seldom,  pehaps  never.  When 
an  artery  ruptures,  it  is  because  the  wall  is  so  changed  as  to  be 
weakened ;  it  may  give  way  without  any  abnormal  degree  of  pressure, 
but  more  readily  if  the  pressure  is  increased.  The  two  factors,  weak- 
ening of  wall  and  increase  of  blood-pressure,  often  coincide,  because 
increased  pressure  leads  to  degeneration  of  the  wall.  The  state  of 
the  wall  is  the  more  important  of  the  two  elements,  and  may  cause 
rupture  when  the  blood-pressure  is  normal. 

When  the  wall  of  an  artery  is  weakened,  it  yields  before  the  blood- 
pressure  and  becomes  bulged.  By  the  extension  it  is  thinned,  and  tbus 
is  further  weakened,  until  it  gives  way.  The  bulging  constitutes 
an  aneurism.  The  large  arteries  at  the  base  or  on  the  surface  of 
the  brain  are  occasionally  thus  dilated  and  thus  burst,  but  such 
aneurisms  also  constitute  "  tumours,"  and  are  considered  at  another 
page.  The  vessels  that  give  way  in  the  common  form  of  cerebral 
haemorrhage  are  of  much  smaller  size,  and  are  in  the  substance  of 
the  brain.  In  thcKe  arteries,  also,  bulging  precedes  bursting,  and  the 
rupture  is  of  the  wall  of  a  minute  aneurism.  Such  '*  miliary  aneu- 
risms/* as  they  are  termed,  are  therefore  always  to  be  found  in  cases  of 
**  spontaneous  **  cerebral  htemori  hage.  Their  constancy  was  proved  by 
Charcot  and  Bouchaid,  who  found  them  in  each  of  seventy  seven  con- 


OEEEBRAL  HAMOBBHAGB.  885 

■ecatiye  cases.    They  are  to  be  discovered  bj  washing  away  tbe 

cerebral  subatauce  under  water,  and  carefully  picking  out  the  tiny 

thread-hke  vessels  that  remain.     On  these,  little  red  grains  are  seen, 

which  a  low  magnifying  power  shows  to  be  minute  aneurisms  (Fig. 

116).    Their    size    varies 

from  y^  to  ^  of  an  inch. 

As    many  as  a  hundred 

have    been    found    in    a 

single  brain.  They  are  met 

with    almost    exclusively 

in  the  second  half  of  life, 

and,  although  once  found 

in  a  patient  only  twenty 

years    old,    they    are    as 

rare  under  forty  as  is  cere-  Yia,  116.-0utHne  of  milUry  aneurisms  from  the 
bral  hsauiorrhage.  Tbeir  bnin  in  a  case  of  hamorrliage ;  magniftedi  (After 
frequency  after  forty  in-      Eichhorst) 

creases  up  to  at  least  moderate  old  age.  The  order  of  frequency 
with  which  they  are  found  in  different  parts  of  the  brain  is,  accord- 
ing to  Charcot  and  Bouchard,  central  ganglia,  cortex,  pons,  cere- 
bellum, centrum  ovale,  middle  cerebellar  peduncle,  cms  cerebri, 
medulla  oblongata — an  order  which  is  not  far  from  that  of  hsemor- 
rhage.  In  the  aneurisms,  the  muscular  coat  of  the  vessel  has 
disappeared,  the  adventitia  and  intima  are  united.  The  change  is 
said  to  commence  by  the  production  of  new  tissue  elements  in  the 
outer  coa^  (Charcot  and  Bouchard)  or  in  the  inner  coat  (Zenker),  and 
is  called  "  arteritis  "  (periarteritis  or  endarteritis),  but  the  evidence 
of  its  inflammatory  nature  seems  insufficient  to  justify  the  term.  No 
doubt  the  effective  element  in  the  change  is  the  loss  of  the  contractile 
and  elastic  elements  in  the  coat ;  in  consequence  of  this  it  yields  more 
and  more  to  the  pressure  of  the  blood,  any  new  tissue  elements  thai 
are  formed  being  extensible  and  inelastic. 

The  common  change  in  the  large  vessels  termed  **  atheroma  **  has 
ouly  an  indirect  connection  with  hsamorrhage.  Atheroma  does  not 
affect  the  small  vessels  within  the  brain,  and  although  it  renders  the 
wall  of  the  vessel  inelastic,  it  also  renders  it  thicker  and  less  disten* 
sible  than  normal.  Both  the  miliary  aneurisms  and  atberoma  are 
senile  changes,  and  often  co-exist,  but  each  may  be  found  without  the 
other  ;*  atheroma  often  exists  in  high  degree  without  hsamorrhage,  and 
tbe  latter  may  occur  when  the  vessels  of  the  base  are  perfectly  healthy. 
Nothnagel  has  suggested  that  atheroma  of  the  larger  vessels  may 
facilitate  the  production  of  miliary  aneurisms  by  increasing  the  force 
and  suddenness  of  the  pulse-wave  tbat  reaches  the  smaller  arteries, 
the  larger  vessels  no  longer  yielding  to  the  pressure. 

Miliary  aneurisms  are  far  more  frequent  in  the  brain  than  else- 

*  Charcot  and  Bouchard  found  atheroma  absent  In  one  quarter  of  the  cases  of 
miliary  aneurisms. 
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where,  first  because  the  external  support  o!  the  cerebral  arteries  is 
slight  in  consequence  of  the  wasting  of  the  brain  tissue  around  them ; 
secondlj,  because  the  strain  to  which  the  vessels  are  exposed  is  greater 
than  in  other  arteries  of  the  same  size,  in  consequence  of  their  origin 
directly  from  large  trunks,  the  pressure  elsewhere  being  more  gradu- 
ally lessened  by  more  gradual  branching ;  lastly,  because  the  absence 
of  anastomoses  in  many  parts  (as  the  central  ganglia)  deprives  the 
vessels  of  any  relief  to  the  pressure,  and  the  pulse- wave  not  only 
distends  but  also  elongates  them,  and  renders  them  more  tortuous 
(Mendel).  These  conditions  will  facilitate  not  only  the  production 
of  aneurisms,  but  also  their  rupture. 

Bemote  Catuei. — Heieditary  predisposition  is  sometimes yery  marked, 
and  doubtless  consists  in  a  tendency  to  the  occurrence  of  the  vascular 
change  and  of  such  disease  as  that  of  the  kidneys,  which  lead  to  the 
arterial  changes.  The  influence  of  heredity  is  shown  not  only  by  the 
frequency  of  the  occurrence  of  cerebral  hemorrhage  in  some  families, 
but  by  the  entire  freedom  of  other  families  through  many  long-lived 
generations. 

Sex. — Males  suffer  more  frequently  than  females,  although  the 
difference  is  less  than  is  commonly  asserted.  Gintrac*s  figures  of  681 
cases*  (excluding  meningeal  heemorrhage)  yield  a  percentage  of  males 
56*6,  females  43*4. 

^ys.— Cerebral  hsBmorrhage  is  essentially  a  disease  of  the  degenera- 
tive period  of  life ;  at  least  four  fifths  of  the  cases  occur  after  forty 
years  of  age,  and  its  frequency  increases  as  life  advances.  But  it  is 
met  with  occasionally  in  earlier  life,  even  in  childhood  and  infancy.f 
The  most  extensive  statistics  available  on  this  point  are  those  of 
Qintrac,^  although  these,  consisting  of  published  cases,  are  less  satis- 
factory than  a  consecutive  series  would  be,  and  it  is  probable  that  the 
frequency  of  the  disease  in  early  life  is  over-represented.  The  first 
column  of  the  following  table  gives  Gintrac*s  figures  of  the  distribu- 
tion of  653  cases  he  has  collected,  and  in  the  second  I  have  reduced 
these  to  a  percentage.  These  two  columns  thus  show  the  relative  fre- 
quency in  each  decade  of  life.  But  since  the  number  of  persons  living 
diminishes  in  each  successive  decade,  such  figures,  as  Sir  George 
Burrows  long  ago  insisted,  convey  an  erroneous  idea  of  the  liability  to 
the  disease.  The  third  column  of  the  table  is  therefore  computed  by 
the  help  of  Farr*s  Life  Table,  No.  3,  and  shows  the  number  of  cases 

*  'Maladies  de  rappartil  otTveux.'  1869,  tome  ii,  p.  480. 

f  Hemorrhages  into  the  substance  of  the  liruiii,  uiinute  and  massive,  have  occaired 
Id  young  children  during  the  pMruxysms  of  whooping-cnigh.  An  instance  is  recorded 
by  MarsbalU  '  Glasgow  Med.  Journal/  1885,  p.  24.  It  is  probsble  that  the  ropture 
is  generally  of  a  vein.  Many  cases  of  alleged  cerebral  hsmorrbsge  in  early  life  have 
been  cases  of  extrava»atiun  into  the  substance  of  a  soft  glioma — always  probably 
when  optic  neuritis  has  been  found  Foon  after  the  onset  of  the  symptoms  of 
hsemorrhage. 

X  Loc.  cit.,  table  on  p.  431,  with  the  exclusion  of  the  cases  of  primary  meningeal 
and  spinal  haemorrhage. 
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of  cerebral  hflnnorrhage  in  an  equal  namber  of  individoals  in  each 
decade  of  life,  called  lOOOok  It  thus  shows  the  relative  liibilUy  in 
each  decade.  Of  the  real  value  of  m  we  hare  no  means  of  judging. 
Zn  the  last  column  I  have  reduced  the  series  to  a  percentage,  so  that 
the  relative  liability  to  the  disease  at  each  age  may  be  morecoayenientlj 
compared  with  its  relative  frequency.  Thus  it  is  seen  that  while  the 
disease  is  actually  less  frequent  between  seventy  and  eighty  than 
between  sixty  and  seventy,  the  liability  to  it  is  greater  in  the  later 
than  in  the  earlier  decade.  From  the  second  column  it  appears  as  if 
the  disease  were  only  one  tenth  as  frequent  between  eighty  and 
ninety  as  between  fifty  and  sixty,  but  the  third  and  fourth  columns 
show  that  the  liability  to  it  is  the  same  in  these  two  decades.  It 
may  perhaps  be  questioned  whether  the  number  of  cases  between 
eighty  and  ninety  are  sufficient  to  justify  the  conclusion  to  which  they 
point,  that  the  liability  is  much  less  between  eighty  and  ninety  than 
betv^een  seyenty  and  eighty,  i.  a.  that  in  the  very  old  cerebral  hsemor- 
rbage  becomes  less  prevalent.  But  I  think  it  probable  that  the 
conclusion  is  correct,  and  that  the  cK)nclition  of  tissues  which  permits 
tbe  attainment  of  extreme  old  age  is  one  in  which  there  is  less  tendency 
to  the  occurrence  of  the  arterial  changes  that  lead  to  cerebral  h»mor« 
rbage. 


Asa 

Age  diltribiitkm  of  euM. 

▲fe  diatrilmtioB  of  UabiUty. 

No.  of  CUM  ia 

Pereentave  of  easM 

Liability,  Bomber 
of  cases  in  \O0Qm 

PercentaM  of 

iiabiUtj  IB  eadi 

deoade. 

nch  dtf%i*tt. 

itt  each  decade. 

pertons  liviDir  in 
each  decade.* 

1—10 

16 

2*8 

1-8 

•8 

11—20 

20 

81 

8 

1*8 

21—30 

88 

6-0 

6 

26 

81—40 

71 

10-8 

12 

62 

41—60 

97 

160 

19 

8-8 

61—60 

129 

19*8 

81 

18*6 

61—70 

169 

24-4 

62 

22*4 

71—80 

112 

17-2 

72 

82*4 

81—90 

12 

1-8 

82 

14 

*  It  may  be  well  to  explain  farther  the  manner  in  which  the  flgnree  of  the  third 
column  are  ohtuned.  From  Parr's  Life  Table^  No.  8,  the  population  maintained  hi 
each  decade  by  10,000  annual  births  was  first  ascertained  (the  decades  heing,  of 
course,  reckoned  according  to  the  first  column,  1—10, 11 — 20,  &c.).  The  figures  ia 
the  third  column  for  each  decade  are  the  numbers  that  bear  tlie  same  relation  to 
1000  as  the  number  of  cases  in  this  decade  (first  column)  bears  to  the  number  of 
persons  living  of  that  age  in  a  population  in  which  there  are  annually  10,000  hirtht. 
The  number  1000  is  arbitrary.  1  might  have  been  taken  instead,  but  1000  must 
be  much  nearer  the  actual  number  than  1  would  be.  The  nncertun  namber  to  bs 
added  to  1000  is  represented  by  s,  which  may  be  more  or  less  than  1.  The  actual 
number  (t.  e.  the  real  value  of  dp)  could  not  be  known  unless  there  were  a  post-mortem 
examinaUon  in  every  person  dying  in  a  Urge  and  known  population.  For  the  sake 
of  nssplicityt  the  actual  population  at  each  decade  has  not  been  givei^  but 
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A  certaiu  plijaical  conformation  !■  popularly  aasodated  with  a 
liability  to  "  apoplexy  " — a  ghort  thick  neck*  high  ■houldon,  florid 
face ;  but  it  w  doubtful  whether  this  condition  has  any  relation  to 
cerebral  bsBniorrhage ;  most  of  the  subjects  are  thin  and  spare,  and 
present  almost  the  reverse  of  the  characteristic  *'  apoplectic  build.'* 

Cerebral  haBmorrha^e  is  said  to  be  more  frequent  in  temperate  than 
in  tropical  climates,  in  winter  than  in  summer,  audit  is  probably  more 
common  in  civilised  than  in  savug^  races. 

Thus  the  degenerative  tendency  incidental  to  advanced  life  is,  in 
the  majority  of  caseH,  the  most  powerful  element  in  the  production  of 
cerebral  hssmorrhage.  But  this  influence  is  augmented  by  certain 
morbid  states  which  increase  this  tendency.  The  most  important  of 
these  are  chronic  alcoholism,  gout,  and  renal  disease,  especially  the 
common  senile  form,  granular  disease  of  the  kidney.  Charcot  found 
kidney  disease  in  one  third  of  his  cases  of  cerebral  hsdmorrliage,  and 
this  is  probably  about  the  true  proportion.*  Whatever  be  the  nature 
of  fibroid  disease  of  the  kidney,  whether  the  affection  is  primaiily 
local  or  general,  the  minute  vessels  always  suffer;  and  they  suffer 
likewise,  although  to  a  less  extent,  in  other  forms  of  kidney  disease, 
unquestionably  primary.  The  strain  on  the  vessels  from  the  hyper- 
trophy of  the  heart,  whether  it  helps  to  produce  the  degeneration  or 
not,  must  increase  the  tendency  to  dilation  and  rupture.  Bright's 
disease  is  one  of  the  chief  causes  of  miliary  aneurisms  and  cerebral 
hemorrhage  in  persons  between  thirty  and  forty.  I  have  elsewhere 
descril>ed  and  figured  a  case  of  Bright* s  disease  in  a  woman  aged 
thirty-six,  in  whose  retina  several  miliary  aneurisms  could  be  seen 
with  the  ophthalmoscope,  and  who  died  a  few  dajs  later  with  all  the 
symptoms  of  a  sudden  cerebral  heemorrha^'ef 

Aneurisms  of  the  larger  arteries  are  frequently  due  to  the  two  other 

initanoe  in»y  make  the  principle  of  the  table  clearer.  lu  a  population  in  which 
there  are  10.000  anniinl  birtha,  the  number  of  persons  living;  between  71  an«l  80  will 
be  (according  to  the  Life  Tnble)  1547.  The  nnmber  of  the  deaths  from  cerebral 
hsmorrhaire  in  this  i>eriod  (of  the  cases  collected)  is  112.  Supposing  that  number 
of  deaths  from  thit  cause  to  occur  among  15-17  persons  living  at  that  period,  the 
number  of  csse^  in  1000  will  be  72,  and  #  «  1.  But  as  we  do  not  know  the  exact 
nnmber  of  persons,  it  is  termed  lOOOx.  In  any  case,  the  figures  represent  the  rela- 
tave  liability  throughout  life,  so  far  as  the  castas  collected  by  Gintrac  are  repn-senta* 
ti?e«  They  are  doubtless  not  exactly  representatire ;  as  before  stated,  the  early 
deaths  are  probably  in  undue  proportion,  because  such  cases  are  more  likely  to  be 
pnblidhed.  But.  with  this  exception,  there  »eeros  no  reason  why  they  should  not 
fairly  represent  the  relation  of  the  disease  to  age,  and  they  hare  the  advanta^re  over 
Registrars'  reporrs  that  each  case  is  unquestionably  one  of  hsBmorrhage.  since  in 
OTery  case  collected  there  was  a  post-mortem  examination. 

*  It  has  been  atti'mpted  to  depreciate  the  influence  cif  renal  disease  in  the  pro- 
duction of  cerebral  hiemorrhage.  by  demonstrating  the  rarity  of  the  latter  in  a  seriee 
of  renal  cases.  But  later  adult  life  is  essential  for  the  occurrence  of  the  s*»coiar 
consequenci^,  and  nothing  is  proved  by  a  series  of  ciisrs  taken  at  all  agea. 

t  'Mtdical  Ophthalmoscopy.'  pi.  xii,  fig.  1  (case  42.  p.  92^  of  the  2nd  ed.). 
In  albuminuric  retinitis  capillary  ectases  are  veiy  t-ommon  (ibid.»  fig.  68);  but  iiie 
tare  to  meet  with  aneurisms  on  the  yisible  arteriee. 
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chief  oausee  of  diseaae  of  the  wall,  •yphilitic  disease  and  embolic 
aiieritis  (see  **  Intra-cranial  Aneurisms "),  and  hsBmorrhage  results 
from  their  rupture.  It  is  not  yet  known  whether  these  processes  also 
cause  miliary  aneurisms.  I  have  ooce  seen  extensiye  hsemorrhage 
into  the  brain  of  a  boy  aged  eight,  with  inherited  syphilis  and 
vascular  disease,  without  any  visible  aneurism.  The  hsamorrhage  had 
apparently  commenced  in  the  right  lenticular  nucleus,  or  outside  it, 
and  had  burst  into  the  yentricles.  The  syphilitic  disease  was  chiefly 
in  the  vertebral  and  cerebellar  arteries.  I  do  not  know  of  any  similar 
case  in  a  subject  of  acquired  syphilis,  but  it  is  certain  that  the  small 
arteries  within  the  cerebral  substance  are  occasionally  affeeted  by 
syphilitic  changes,  and  it  is  possible  that  some  cases  of  intra-cerebral 
hiasmorrhage  in  early  adult  life  may  have  this  origin.  Aneurism 
results  from  embolism,  especially  when  incomplete,  and  the  plug  is 
from  a  seat  of  inflammation  of  septic  character.  The  altered  wall, 
still  exposed  to  the  pressure  of  the  blood,  yields  before  it.  It  may 
perhaps  also  be  caused  by  the  rapid  disintegration  of  the  embolus,  the 
fragments  of  which  are  driven  on  into  the  minute  arteries.  The  main 
trunk  is  sometimes  pervious  when  there  is  embolic  softening  in  its 
area,  quickly  fataL* 

Lastly,  in  certain  general  diseases  there  is  a  tendency  to  bleeding, 
which  may  cause  intra-cerebral  heemorrhage.  Thus  it  may  occur  in 
purpura,  scurvy,  pernicious  anaemia,  and  especially  in  leucocythflsmia, 
in  which  it  is  a  common  cause  of  death,  and  the  extravasations  are  often 
multiple.  Its  mechanism  is  probably  an  acute  degeneration  in  the 
walls  of  the  vessels.  In  leucocytbeeniia  it  has  been  thought  to  be  due 
to  obstruction  of  the  vessels  by  accumulations  of  white  corpuscles,  but 
it  is  not  easy  to  see  how  this  mechanism  would  be  effective.  lu  these 
diseases  we  do  not  know  whether  the  vessels  rupture  directly,  or 
whether  they  first  dilate  into  miliary  aneurisms. 

Exciting  Causes, — Tbe  actual  rupture  sometimes  occurs  during  some 
temporary  increase  in  the  blood-pressure  from  muscular  effort,  such 
as  straining  at  stool,  lifting  a  heavy  weight,  during  coitus,  vomiting, 
or  violent  cough  (as  whooping-cough),  or  from  excited  action  of  the 
heart  consequent  on  emotion.  But  often  the  vessel  gives  way 
when  the  circulation  is  tranquil,  even  during  sleep.  The  cerebral 
arteries  are  supposed  to  be  contracted  during  sleep,  but  it  should  be 
remembered  that  in  the  recumbent  posture  the  influence  of  gravita- 
tion on  the  return  of  blood  from  the  brain  is  less  than  in  the  upright 

• 

*  A  remarkable  case  is  described  by  Charlewood  Turner  (*  Tram.  Path.  Soc/ 1892), 
in  which  extensive  embolic  softening  in  the  central  *  ganglia  of  one  side,  froia 
obstmction  of  the  middle  cerebral,  was  followed,  four  days  later,  by  hnmurrhage  ia 
the  tame  part  of  the  other  hemisphere.  The  heart  was  the  seat  of  ulcerative  endo- 
carditis. Embolism  has  also  been  the  apparent  cause  of  hemorrhage  during  conva- 
lescence from  scarlet  fever  (I)ejeriue),  and  it  has  even  been  known  to  result  (in  the 
optic  thalamus,  bursting  into  the  ventricle)  from  echinococcal  embolism  of  thm 
posterior  cerebral  (l)ahnh:irdt, '  Neur.  Cent.,'  18u0. 
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posture,  irhile  the  blood  from  tbe  lower  limbs  returns  more  readily^ 
and  thus  the  pressure  in  the  arteries  must  be  increased. 

In  extreme  mecbanical  congestion,  such  as  attends  all  asphjzial 
modes  of  death,  small  exiraTasalions  are  usually  produced,  apart 
from  yascular  disease.  Thej  do  not  comtnonlj  exceed  a  mustard  seed 
in  size,  and  still  more  minute  hsemorrhages  may  often  be  found,  with 
the  microscope,  scattered  through  tbe  cerebral  substance,  and  espe- 
cially numerous  in  the  ])0U8  and  medulla.  Often  the  bsemorrhage  is 
ouly  into  the  periTascular  sheatb,  which  becomes  distended  with  blood. 

Meningeal  Haemorrhage, — Blood  may  be  extruvasated  (1)  outside 
the  dura  mater,  separating  it  from  tbe  bone  (extra-dural  hsemor* 
rhage) ;  (2)  beneath  the  dura  mater,  into  what  was  regarded  as  the 
sao  of  the  arachnoid  when  it  was  thougbt  that  a  parietal  layer  of  tbe 
arachnoid  lined  the  dura  mater  (subdural  beemorrhage) ;  and  (3) 
beneath  the  aracbnoid,  between  it  and  the  pia  mater  (subarachnoid 
hnmorrbage).  The  blood  may  come  from  the  arteries  or  veins  or 
sinuses  of  the  dura  mater,  or  from  the  vessels  of  the  pia  mater.  The 
chief  causes  are  as  follows: — (1)  Injury  that  causes  fracture  of  the 
•kuU  or  laceration  of  tbe  pia  mater.  Extensive  hsemorrbage  is 
usually  from  the  meningeal  arteries  or  sinuses.  The  blood  may  be 
outside  or  beneath  the  dura  mater.  (2)  Aneurisms  of  the  larger 
arteries  of  the  base  or  surface.  (8)  Tbe  escape  of  blood  from  an 
intra-cerebral  bsemorrhage  in  the  ways  to  be  presently  described.  (4) 
Meningeal  hsemorrbage  occurs,  apart  from  visible  aneurisms,  under 
the  same  conditions  (age,  chronic  kidney  disease,  &c.)  as  hsemorrbage 
elsewhere  in  tbe  brain.  It  is  also  met  with  in  some  chronic  diseases 
with  bsemorrha^ic  tendency,  as  purpura,  leucocytbsetuia,  and  the 
malarial  cachexia.  Tbe  mecbanism  of  its  production  in  tbese  cases 
11  not  known,  but  is  probably  the  same  as  that  wbich  causes  intra- 
cerebral bsemorrhage  in  the  same  conditions.  (5)  It  occurs  in  tbe 
form  termed  "  bsematoma  *'  already  described,  especially  in  the 
insane ;  the  blood  probably  comes  from  a  meningeal  vein.  ((>) 
During  birth  it  may  result  Irom  the  compression  of  the  skull,  espe* 
eially  in  cases  in  which  the  head  is  born  last.  Tbe  blood  comes  from 
the  vessels  of  the  pia  mater  or  veins  of  tbe  dura  mater,  or  even  from 
the  superior  longitudinal  sinus.  These  cases  are  separately  described. 
(7)  It  is  probably  sometimes  excited  by  ezertioA  in  a  heated  room» 
without  any  traceable  predisposing  cause. 

Subarachnoid  bsemorrhage  is  equally  frequent  in  the  two  sexes,  but 
the  subdural  form  is  three  times  as  frequent  in  males  as  in  females 
(Gintrac).  Taking  all  forms  together,  meningeal  hsemorrbage  is  far 
more  frequent  both  in  youth  and  in  tbe  middle  period  of  life  than 
intra-cerebral  bsemorrhage.  About  one  tenth  of  the  patients  do  not 
exceed  twenty  years  of  age,  and  nearly  balf  the  cases  occur  in  the 
first  forty  years  of  life.* 

*  Qintrac's  collection  of  165  casei  (of  which  only  twelve  were  traamatic)  ezhlbite 
the  following  distribution : 
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Primary  ventrienlar  kssmorrhage  is  met  with  in  rare  cases,  one  or 
more  of  the  ▼entricles  being  filled  with  blood  without  anj,  or  with 
onlj  secondary,  lesions  of  their  walls.  The  blood  usually  comes  from 
the  yessels  of  the  choroid  plexuses,  or  of  the  velum  interpositum, 
rarely  from  a  yein  in  the  wall  of  the  yentricle.  Probably  the  hsdmor- 
rhage  in  due  in  most  cases  to  the  rupture  of  miliary  aneurisms,  which 
have  been  found  in  the  choroid  plexus,  and  it  is  for  the  most  part 
related  to  the  same  general  conditions  as  intra-cerebral  hsamorrhage. 
But  it  occasionally  results  also  from  severe  mechanical  congestion,  as 
in  attempted  hanging,  from  convulsions,  or  after  a  severe  concussioo, 
sometimes  at  an  interval  of  a  few  days  or  one  or  two  weeks.*  In 
rare  cases  it  proceeds  from  a  large  aneurism  that  has  perforated  the 
ventricle,or  from  avascular  growth,  or  occurs  in  hsBmorrhagic  diathesis, 
as  purpura  or  leucocythsemia.  Like  meningeal  haemorrhage,  it  is 
relatively  more  frequent  in  early  life  than  is  the  ordinary  form,  occur- 
ring even  in  childhood  and  infancy,  both  during  birth  and  in  the 
early  months  of  life.  Of  ninety-four  cases  collected  by  Saunders,t 
one  tenth  occurred  in  the  first  year  of  life,  and  one  fifth  were  under 
twenty,  about  a  quarter  under  thirty,  and  one  third  under  forty.  It 
is  rather  more  frequent  in  males  than  in  females  at  all  ages  except 
thirty  to  forty,  when  females  preponderate,  in  consequence  of  the 
influence  of  child-bearing,  and  the  mechanism  of  convulsions  ooonr- 
ring  during  the  pregnant  and  puerperal  states. 

Trautnatic  hsemorrhage,  the  result  of  blows  and  falls  on  the  head, 
may  occur  at  any  age,  and  is  independent  of  arterial  degeneration.  It 
is  most  common  in  the  meninges,  extra-dural  as  the  result  of  rupture 
of  a  meningeal  artery  or  a  sinus,  or  subdural  or  subarachnoid  in  con- 
sequence of  rupture  of  a  vessel  of  the  pia  mater,  often  as  part  of 
superficial  laceration  of  the  brain.  Occasionally  it  occurs  within  the 
cerebral  substance,  and  may  then  be  multiple  ;  a.  ^.  an  extravasation  in 
the  pons  may  co-exist  with  one  or  more  extravasations  into  the  hemi- 
spheres.   Traumatic  ventricular  heemorrhage  is  rare. 

Pathological  Anatomy. — In  the  majority  of  cases  there  is  only 
one  recent  hsamorrhage  in  the  brain ;  occasionally  there  are  two  or 
more,  of  which  one  is  much  larger  than  the  other  and  has  given  riBe 
to  the  symptoms.    In  some  constitutional  diseases  with  a  tendency  to 
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*  It  has  been  saggested  that  the  flaid  within  the  ventricles  if  driven  into  theaqne- 
dact  and  fourth  ventricle  with  tuch  foree  at  to  ii^jnre  the  lining  membrane  and 
indace  disease  of  its  veins  (Bollinger,  1891). 

t  In  a  careful  stndy  of  this  form,  published  in  the  'American  Journal  of  Med* 
SdeDoe,'  vol.  Uxxu,  1881,  pp.  85^  387. 
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hsamorrhage  the  brain  may  contain  manj  eitravasationt.  In  lenco- 
cythaBmia  more  than  fifty  small  haBtnorrhoges  hare  been  found.  The 
size  of  the  extravasation  yaries  from  that  of  a  nut  to  that  of  the 
closed  fist.  It  may  ereu  hare  torn  up  the  greater  part  of  one  hemi* 
sphere,  may  have  distended  all  the  ye  utricles,  and  bave  accumulated 
at  the  base.  The  two  hemispheres  are  affected  with  equal  frequency. 
Of  the  several  parts  of  the  brain,  the  central  ganglia  are  the  most 
frequent  seat  of  hasmorrhage;  about  half  the  total  number  of  extra- 
vasations commence  in  the  corpus  striatum  or  its  neighbourhood. 
The  clot  often  extends  into  the  optic  thalamus,  but  does  not  often 
begin  in  it.  Next  in  frequency  is  heemorrbage  into  tbe  centrum 
ovale,  then  successively  tbe  cortex,  the  pons,  and  the  cerebellum. 
The  frequency  of  haemorrhage  in  the  cerebrum  is  twenty  times  greater 
that  in  the  cerebellum.  Heemorrbage  into  the  medulla  oblongata 
and  cms  cerebri  is  rare,  although  the  latter  may  be  invaded  from 
above,  and  still  more  so  is  an  extravasation  into  the  corpus  callosum.* 

Within  the  cerebral  substance  tbe  blood  occupies  a  cavity  formed 
by  laceration  of  the  brain-tissue ;  rarely,  when  very  small,  by  merely 
separating  the  fibres.  Tbe  blood  is  clotted,  and  reddish  black  in 
colour;  fragments  of  brain-tissue  are  mingled  with  it.  The  con* 
taining  cavity  is  often  very  irregular  in  shape  ;  its  walls  are  uneven, 
present  projecting  shreds  of  lacerated  brain-substance,  and  are  blood- 
stained and  softened — at  first  by  imbibition  of  serum,  and  later  by 
inflammation.  Small  extravasations  are  sometimes  seen  in  the 
neighbourhood  of  a  larger  clot.  Tbe  extravasated  blood  exerts 
pressure ;  the  convolutions  are  flattened ;  the  falx  is  bulged  to  the 
opposite  side,  and  tbe  rest  of  the  hemisphere  is  anaemic.  The  effused 
blood  may  tear  its  way  into  the  lateral  ventricle ;  it  then  speedily 
distends  both  later.il  ventricles  and  the  third  and  fourth  ventricles, 
and  escapes  by  the  openings  at  the  lower  extremity  of  the  fourth 
ventricle,  central  and  lateral,  into  the  subaracbnoid  space.  Or  the 
blood  may  tear  its  way  to  the  surface  of  the  convexity,  infiltrate  the 
pia  mater,  and  pass  into  the  subaracbnoid  cavity,  often  by  a  very 
small  opening.  It  has  been  known  to  force  its  way  out  of  the  de- 
scending comu  of  tbe  lateral  ventricles  by  the  transverse  fissure.  The 
artery  from  which  the  blood  has  escaped  can  often  not  be  detected 
nnless  it  is  an  aneurism  of  some  size,  and  even  this  may  be  diffiitult  to 
discover.  The  miliary  aueurisn)s  can  often  be  found,  but  not  always 
that  which  has  ruptured. 

After  a  time  tbe  extravasated  blood  undergoes  cbanges.  The  clot 
shrinks,  and  gradually  becomes,  first  chocolate,  then  brown,  and  ulti- 
mately a  reddish  yellow ;  and  it  tben  contains  chiefly  fat-globules, 
pigment  and  other  granules,  and  haematoidin  crystals.  The  rapidity 
with  which  it  undergoes  this  change  is  uncertain,  and  certainly  varies. 
It  is  said  tbat  tbe  distinctive  blood-colour  has  disapi>eared  as  early  as 
tbe  twentieth  day ;  but  it  usually  persists  for  a  much  longer  time. 

*  Erb^  '  Virchow's  Archiv/  xcvii,  329,  in  a  case  of  o«rebro-fpinal  meuiagitift. 
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HeanwhUe  the  walls  of  the  ca?itj  undergo  changes.  The  inflamma- 
tion, in  rare  cases  excessive  and  purulent,  is  usually  coiiser?atiYe,  and 
leads  to  the  formation  of  connective  tissue.  A  firm  wall  is  thus 
develo|)ed,  the  inner  surface  becomes  smooth,  and  a  cjst  results ;  some- 
times it  is  seen  in  thirty  or  forty  days,  but  usually  only  in  the  course 
of  some  months.  It  is  said  that  connective  tissue  may  extend  across 
its  cavity,  and  that  in  rare  cases,  the  fluid  being  absorbed,  the  cyst 
walls  mav  unite  and  a  cicatrix  result,  but  this  is  much  more 
frequently  due  to  softening. 

^Kraumatic  hsemorrbage  occurs  into  and  from  a  lacerated  portion  of 
brain,  and  is  most  frequent  on  the  surface,  especially  on  the  convexity 
of  each  convolution.  It  is  most  frequent  in  regions  much  exposed  to 
injury,  direct  or  by  '*  contre-coup,**  as  the  convexity,  or  the  temporo- 
sphenoidal  lobe,  on  the  under  surface  of  tbe  frontal  lobe.  Traumatio 
ventricular  hsemorrbage  is  said  to  result  occasionally  from  rupture  of 
a  small  vein  on  the  surface  of  the  corpus  striatum  (Prescott  Hcwett), 
or,  at  a  later  period,  by  the  process  already  described. 

Soft  tumours  (especially  gliomata)  are  sometimes  the  seat  of 
haBmorrhage  wbich  has  been  often  mistaken  for  a  primary  extravasa- 
tion, but  is  distinguished  sometimes  by  tbe  seat  being  one  in  which 
primary  baemorrbage  is  rare;  and  especially  by  the  presence  of  some 
adjacent  gelatinous-looking  substance,  wbich  bas  characteristic  micro- 
scopic features. 

Other  organs  are  seldom  healtby ;  they  usually  present  (1)  the 
changes  which  indicate  tbe  predisposing  causes,  of  wbich  disease  of 
the  kidneys  and  hypertropby  of  the  heart  are  the  most  frequent,  or 
(2)  alterations  consequent  on  tbe  cerebral  lesion.  Tbe  lungs  are 
loaded  with  seiiim  and  mucus.  Occasionally  intense  congestions,  and 
even  bsemorrhages,  are  found  in  tbe  stomach,  &c.  Gh$neral  conges- 
tion may  be  due  to  the  mode  of  deatb,  but  in  other  cases  tbe  limited 
seat  of  tbe  congestion  and  its  intensity  render  it  probable  that  it  is 
due  to  derangement  of  the  vaso-motor  nerves. 

Tbe  relation  of  hsmorrbages  in  various  situations  to  the  vascular 
supply  has  been  carefully  traced  by  Dui-et.*  Certain  arteries  give 
way  more  frequently  than  others,  and  this  enables  us  to  understand 
the  position  of  the  extravasation.  Tbe  aiTangement  of  the  arteries  is 
described  at  p.  60. 

Carpus  Striatum, — Tbe  bsBmorrhages  into  the  corpus  striatum  may 
be  dividtd  into  thi*ee  series— anterior,  middle,  and  posterior.  The 
anterior  are  situated  in  the  bead  of  the  caudate  nucleus,  and  are  due 
to  tbe  rupture  of  tbe  branches  tbat  come  from  tbe  anterior  cerebral 
artery.  They  are  usually  small,  but  often  break  through  into  the 
lateral  ventricle.  The  middle  group  comprehends  those  produced  by 
the  rupture  of  the  lenticular  and  lenticulo-striate  branches  of  thd 
middle  cerebral,  and  are  the  most  frequent  of  all  cerebral  haemor- 
rhages.    These  vessek  may  rupture  anywhere  in  tbeir  course,  outside 

•  '  Aich.  d«  Phjtiologie,'  1874^  p.  664. 
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tbe  lenticular  nucleus,  witliin  it,  or  in  the  caudate  nucleus.  The 
extravasatioDB  outside  the  nucleus  are  restrained  externally  by  the 
grey  cortex  of  the  insula  and  its  subjacent  layer  of  white  substanoe ; 
they  may  tear  up  or  displace  inwards  the  central  ganglia.  Blood 
within  the  ganglia  often  extends  upwards  and  outwards  in  the  white 
centrum  ovale,  and  may  attain  a  yery  large  size.  The  posterior 
hcemorrhages  are  due  to  the  rupture  of  the  lenticulo-optic  arteries  of 
the  middle  cerebral,  which  pass  through  the  lenticular  nucleus  into 
the  anterior  part  of  the  optic  thalamus.  The  extravasation  usually 
commences  in  the  thalamus,  or  between  it  and  the  corpus  striatum, 
and  the  blood  is  apt  to  escape  between  the  two  into  the  lateral 
vestricle.  They  often  damage  the  posterior  (sensory)  part  of  the 
internal  capsule.  The  small  arteries  to  the  inner  portion  of  the 
thalamus,  which  pass  from  the  posterior  cerebral,  or  posterior  com- 
municating, sometimes  give  way  and  cause  small  extravasations  near 
the  surface  (internal  thalamic  hssiuorrhages),  which  are  very  prone  to 
rupture  into  the  ventricle.  The  branches  of  the  posterior  cerebral  to 
the  hinder  part  of  the  thalamus  may  give  rise  to  extravasations  in 
this  situation  (posterior  thalamic  hsemorrhage),  which  may  either 
rupture  into  the  lateral  ventricle  or  may  extend  down  into  the  oms 
and  even  into  the  pons. 

Centrum  Ovale,  —  Large  hcemorrhages  usually  spread  into  the 
centrum  ovale  from  the  corpus  striatum.  The  vessels  in  the  white 
substance  itself  are  small,  and  give  rise  only  to  small  haemorrhages, 
rarely  larger  than  a  walnut,  and  often  oval,  with  the  long  axis  in  the 
direction  of  the  fibres.  Larger  extravasations  are  sometimes  found 
in  the  white  substance  of  the  occipital  lobe.  These  are  due  to  the 
rupture  of  branches  of  the  calcarine  division  of  the  posterior  cerebral 
artery. 

Cortex — HaBmorrhages  limited  to  the  cortex  may  occur  in  almost 
any  position,  but  they  are  rare  and  are  usually  small,  although  they 
sometimes  extend  into  the  white  substance,  and  attain  in  it  a  larger 
size.  This  occurs  chiefly  when  the  membranes  have  been  thickened 
by  chronic  inflammation. 

Crura  Cerebri, — Heemorrhages  into  either  the  corpus  striatum  or 
optic  thalamus  may  extend  down  into  the  crus.  Those  which  com- 
mence in  the  crus  are  usually  small,  and  oval  in  form.  They  may 
descend  into  the  pons,  but  do  not  pass  up  into  the  central  ganglia. 
They  may  l)e  situated  in  the  inner  part  of  the  crus,  or  in  the  outer 
part  beneath  the  corpora  geniculuta,  or  in  the  upper  part  beneath  the 
corpora  quadrigemina. 

Fons. — Hsemorrhages  are  most  frequent  near  the  middle  line, 
from  the  rupture  of  the  median  branches  of  the  basilar ;  and  the 
raphe  usually  prevents  their  extension  to  the  other  side.  The  extrava- 
sation often  has  a  sphirical  shape,  and  may  be  kept  from  the  fourth 
ventricle  only  by  a  thin  layer  of  tissue  (Fig.  117),  which  may  giv» 
way,  and  the  blood  may  escape  into  the  cavity.      Sometimes  small 


CEBKBKAL   UJ:MUU1(HA0E. 


39& 


Fis.  117. — BKmoiThage  into  the  pons,  on 
the  left  of  tlio  middle  line.  <Aftv 
Canwell.) 


fatemorrhages  exVnd  in  a  transTerse  direction,  anJ  these  are  due  to 
the  rapture  of  the  small  lateral  branches  of  tbe  median  arteries, 
Hnmorrhages  in  the  lateral  portions  ol  the  pons,  from  rupture  of  the 
radicular  arteries,  are  rare.  The  ffessel  that  most  frequently  givea 
way  is  the  braoch  to  the  root  of 
the  fifth  iierre. 

CerebtUum.~La,Tga  hsmor* 
rhages  are  moat  frequent);  due 
to  the  rupture  of  a  branch  that 
the  superior  cerebellar  arlerj 
gives  to  tbe  dentate  nucleus. 
A  small  eitraTasation  maj  oo- 
cnpf  the  interior  of  the  dentate 
nucleus,  arising  from  a  branch 
of  the  same  arterj.  Hrnnor- 
rbage  into  the  iuner  and  binder 
part  of  the  hemisphere  may 
occur  from  rupture  of  a  branch 
of  the  posterior  cerebral.  £i- 
traTasatious  near  Ihe  fourth  ven- 
tricLe  readily  burst  into  it.  The 
cortex  of  tbe  cerebellum  offers  much  less  resistance  to  hnmorrhage 
than  does  the  grey  matter  of  the  cerebral  convolutions.  Thesnperior 
and  inferior  cerebellar  pcduucles  are  rarely  tbe  seat  of  bsemorrhage, 
but  an  extravasation  sometimes  occurs  in  the  middle  cereliellar 
pedunclf,  and,  more  frequently,  a  hninorrhage  in  one  half  of  the 
pons  may  extend  a  short  distani^  into  the  peJuncle,  pasisiug  in  the 
direction  of  its  fibres. 

In  centrievlar  kasmorrhage,  whether  primary  or  secondary  (by  rap- 
ture of  an  extravasation  iu  the  substance  of  the  braiu),  the  blood  fills 
all  the  ventricles  in  a  third  of  the  cases.  If  slowly  effused,  it  may 
occupy  only  one  lab'ral  ventricle,  and  such  limitation  is  met  with  in 
about  one  quarter  of  the  cases  of  each  variety.  It  occupies  both  lateral 
ventricles  alone  (not  extending  to  the  third  and  fourth),  more  fre- 
quently in  primary  than  in  secondary  htemorrhage.  It  is  rarely  con- 
fined to  the  fourth,  still  more  rarely  to  the  third.  The  blood  is  usually 
coagulated,  and  if  small  in  amount  the  clot  may  correspond  in  form  to 
tbe  ventricular  lavity.  If  the  biood  is  slowly  effused,  the  distensioD 
of  the  lateral  ventricles  may  be  less  than  that  of  the  third  and  fourth; 
in  the  latter  the  accumulation  of  blood  is  aided  by  the  influence  of 
gravitation  iu  tbe  recumbent  posture.  In  primary  htemorthage  the 
walls  of  the  ventricles  maybe  intact,  tbe  choroid  plexuses  are  anffimio 
from  pressure,  and  it  may  be  difficult  to  discover  the  source  of  the 
blood.  Sup<»rficial  lacerations  of  tbe  wall  of  the  distended  ventricle 
may  be  of  xeconilary  origin,  aa  is  shown  by  the  fact  that  there  are 
many  of  similar  aspect.  Sometimes  it  is  difficult  to  say  whether  laoe- 
Tation  is  the  source  of  tbe  hrmorrbage  or  is  produced  by  it.    Occa- 
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•ionallj  there  are  also  separate  extravasations  into  the  substance  of 
the  brain ;  or  a  meningeal  haBmorrbage  maj  co-exist,  even  when  the 
Tentricular  extravasation  is  small. 

The  appearances  in  meningeal  hmrnorrhage  differ  according  to  its 
seat  and  amount.  There  is  a  layer  of  blood  either  upon  the  arachnoid 
or  in  the  subarachnoid  space,  sometimes  in  both.  The  blood  accumo* 
lates  first  in  the  sulci  and  depressions,  and  is  generally  most  abundant 
at,  and  sometimes  confined  to,  the  base.  If  considerable  in  quantity 
oyer  the  couvexitv,  the  convolutions  may  be  distinctly  flattened.  Just 
as,  in  Tentricular  hsemorrhage,  blood  may  escape  from  the  fourth 
ventricle  into  the  meninges,  so  in  extensive  meningeal  hiemorrhuge 
blood  may  pass  into  the  fourth  ventricle,  and  a  little  may  even  find  its 
way  into  the  lateral  ventricles.  The  blood  may  also  pass  down  into 
the  spinal  canal,  whether  the  meningeal  hsemorrhage  is  primary,  or  it 
due  to  the  escape  of  blood  from  the  ventricles.  It  often  distends  the 
sheaths  of  the  optic  nerves. 

Symptoms. — The  occurrence  of  cerebral  hasmorrhage  is  indicated  by 
symptoms  of  two  classes,  the  one  general  and  transient,  the  other  local 
and  more  or  less  permanent.  Both  sets  of  symptoms  are  usually 
present,  but  either  may  be  so  slight  as  to  be  inconspicuous.  In  addi- 
tion,  the  onset  may  be  preceded  by  what  are  termed  premonitory  sym- 
ptoms, and  followed  by  symptoms  outside  the  cerebral  functions, 
alterations  of  pulse,  temperature,  urine,  &o. 

The  premonitory  symptoms,  so  called,  are  on  the  whole  rare.  Thej 
consist  of  headache,  slight  vertigo,  weakness  or  tingling  in  the  limbs, 
sliglit  mental  changes,  or  slight  affection  of  speech.  These  symptoms 
may  be  continuous  or  paroxysmal,  coming  on  suddenly,  and  passing 
Away  after  a  few  hours  or  days.  It  is  doubtful  how  far  it  is  correct 
to  speak  of  them  as  prodromata  of  hsemorrhage.  The  miliary  aneu- 
risms, however  numerous,  cause  no  symptoms  until  they  burst.  The 
more  severe  antecedent  symptoms  are  sometimes  due  to  the  occur- 
rence of  actual  small  hssniorrhages,  or  to  the  commencement  of  a 
hsemorrhage  that  is  at  first  slight  and  afterwards  suddenly  becomes 
considerable.*  Slighter  "  prodromata'*  may  be  due  to  the  atheroma 
that  often  co-exists  with  miliary  aneurisms,  and  they  are  the  result  of 
interference  with  the  blood-supply  to  certain  parts  of  the  bruin. 
They  thus  indicate  merely  an  associated  condition.  Hence  they  are 
far  less  frequent  before  attacks  of  hsemorrhage  than  before  attacks  of 
thromliOtic  softening,  and  they  are  similar  in  the  two  cases. 

Of  the  general  cerebral  symptoms  the  most  common  is  loss  of 
consciousness;    of  the  local  symptoms,   hemiplegia.      The  loss  of 

*  Thui  a  young  man,  who  bad  suffered  from  lead-poiMoning^,  was  nttacked  with 
severe  pain  in  the  right  side  of  the  head,  and  after  thii  had  oontinaed  for  ten  days. 
left  hemiplegia  •uddeuly  came  on,  without  lost  of  conscioutneta.  He  subaequently 
died,  and  a  hsBmorrhau'C  was  found  in  the  right  hemiiphere,  which  had  damaged  ths 
whole  thickneM  of  the  intcmal  ciipsule,  but  had  apparently  occurred  in  two  ftages 
<Hardy,  '  Oai.  mM.  de  Parii.'  June  11, 1880). 
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eoDSciotisiiess  usnallj  comes  on  suddenly,  and  constitutes  the  most 
common  form  of  "apoplexy.*'  The  patient  may  fall  senseless, 
without  any  subjective  symptom.  More  commonly  giddiness,  pain 
in  the  bead,  weakness  in  one  side,  or  difficulty  in  speaking,  is  the  first 
indication  of  the  attack;  and  in  the  course  of  a  few  minutes,  or 
longer,  the  patient  becomes  unconscious,  and  seems  to  go  to  sleep, 
but  it  is  a  sleep  from  which  he  cannot  be  roused,  the  sleep  of 
^'coma."  Occasionally  tbe  obscuration  of  consciousness  is  incom- 
plete ;  tbe  patient  can  be  partially  roused,  can  be  made  to  answer  a 
question,  put  out  his  tongue,  &o.,  but  lapses  again  into  the  comatose 
state.  In  slighter  cases  he  may  only  seem  confused  or  '*dulL" 
Barely  there  is  not  even  this  interference  with  the  cerebral  functions, 
and  only  tbe  suddeu  onset  of  tbe  local  symptoms  announces  the  occur- 
rence of  tbe  bsBmorrbage. 

In  the  most  severe  cases  tbe  symptoms  of  apoplexy,  as  described 
in  a  previous  page,  are  present  in  the  most  intense  degree.  The 
muscles  are  relaxed  and  flaccid,  urine  and  fsBces  escape,  reflex  action 
is  abolished,  not  only  in  the  limbs,  but  in  the  conjunctiva  and  iria. 
Even  tbe  knee-jerk  is  lost  by  irritative  inhibition  of  tbe  spinal  centres. 
Only  the  beating  of  the  heai*t  and  the  moyements  of  breathing  indicate 
tbe  continuance  of  life,  while  the  irregularity  of  the  former,  and  the 
laboured  character  and  stertor  of  the  latter,  show  how  frail  is  the 
tenure  by  which  life  is  held.  In  this  state  the  patient  may  die  a  few 
hours  after  the  onset,  but  death  occurs  so  rapidly  only  when  the 
hsemorrbage  is  into  the  pons  or  medulla,  or  distends  the  fourth 
ventricle,  so  as  to  interfere  with  tbe  vital  centres,  cardiac  or  respi- 
ratory. In  very  rare  cases  death  has  occurred  within  an  hour,  once  in 
as  short  a  time  as  five  minutes  (Abercronibie).  Often  the  coma, 
although  complete,  is  less  deep;  tbe  iris  still  acts  to  light,  liquid 
placed  in  the  mouth  may  still  be  swallowed.  It  is  common  for  the 
muscles  of  one  side  only  to  be  flaccid,  and  on  the  other  muscular  tone 
remains  and  the  raised  arm  falls  less  suddenly.  When  tbe  irritation 
is  insufficient  to  abolish  the  action  of  the  centres  on  which  the  knee- 
jerk,  <&c.,  depeud,  it  may  arrest  the  controlling  influence,  so  that  there 
is  an  early  excess  of  this  irritability,  and  an  early  foot-clonus  can  be 
obtained  during  the  first  day  or  two.* 

The  aspect  of  the  face  presents  great  variations.  It  may  be  flushed 
and  tuigid,  or  pale  and  pinched.  The  surface  of  the  body  is  usuully 
wet  with  i»erspiration.  The  pulse  is  generally  at  first  slow,  often 
small  and  incompressible,  sometimes  quick.  Bespiration,  besides  its 
labour  and  stertor,  may  have  tbe  Cheyne-Stokes  rhythm,  always  of 
evil  omen.  The  urine  may  be  at  first  abundant,  of  low  specific 
gravity,  and  acid  in  reaction.  Occasionally  albumen  is  present  for  a 
few  hours  after  the  onset  when  there  is  no  kidney  disease. 

A  convulsion  may  usher  in  the  attack,  but  is  not  common  unless 

*  The  efl'ect  of  this  difference  in  degree  it  leen  also  after  an  apoplectic  fit,  and  in 
the  action  of  cblomf  orm  and  ether. 
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the  haBtnorrhage  i8  in  the  cortex,  although  bcBmorrbage  into  the 
corpus  striatum  or  elsewhere  now  and  then  causes  a  general  convul* 
ftion.  Yomiting  occasionallj  occurs,  more  frequently  when  the 
haBmorrbage  is  into  the  cerebellum  than  when  it  is  in  other  parts  of 
the  brain.  Its  occurrence  is  probably  influenced  in  part  by  the  condi- 
tion of  the  stomach  ;  if  a  meal  has  been  taken  shortly  before  the  onset, 
the  process  of  digestion  may  be  arrested,  and  the  contents  of  the 
stomach  may  be  vomited. 

The  temperature  usually  falls  witbin  an  hour  after  the  onset,  and 
may  be  only  97°  or  96°;  it  may  even  reach  94»'4P  in  the  rectum.*  In 
cases  fatal  during  the  first  twelve  hours,  the  fall  may  continue  until 
death.  In  other  cases  the  temperature  may  become  normal  at  the 
end  of  the  first  day,  and  remain  so  in  slight  cases,  or  rise,  in  more 
severe  forms,  to  two,  three,  or  four  degrees  above  the  normal 
(Boumeville).  But  there  is  one  apparent  exception  to  the  rule  of 
initial  depression.  In  cases  of  bsemorrhage  into  the  pons  or  medulla, 
the  temperature  may  rise  above  the  normal  within  an  hour  of  the 
onset,  and  during  the  next  hour  may  attain  a  height  of  104°  or  106°, 
and  the  rise  may  go  on  until  death.  It  may  also  rise  above  the  normal 
when  the  hsemorrhage  is  into  the  grey  matter  of  the  central  ganglia, 
M  Hale  White  has  shown,  by  experiment  and  observation.f 

The  duration  of  the  apoplectic  state  varies  much  in  cases  that 
recover  from  it.  At  the  end  of  from  half  an  hour  to  six  hours  reflex 
action  returns  in  the  limbs,  the  patient  gives  some  sig^s  of  returning 
consciousness,  and  moves  those  parts  that  are  not  paralysed.  Difficulty 
of  swallowing  and  impairment  of  articulation  may  exist  for  a  day  or 
two.  Dull  general  headache  is  usually  felt  as  consciousness  returns, 
and  there  is  occasionally  some  delirium. 

Even  during  the  state  of  apoplexy  some  indications  of  a  unilateral 
lesion  may  be  present;  reflex  action,  if  lost,  returns  on  one  side  only  ; 
on  the  other  it  remains  absent  in  the  foot,  cremaster,  or  abdomen : 
the  muscular  tone  is  different  in  the  two  arms,  as  already  mentioned, 
and  sometimes  the  affected  side  becomes  rigid.  The  head  and  eyes 
may  be  directed  to  one  side  in  **  conjugate  deviation,"  usually  from 
the  side  on  which  the  limbs  are  affected,  sometinles  towards  it,  accord- 
ing to  the  laws  already  stated  (p.  78).  As  the  general  cerebral 
symptoms  lessen,  the  local  symptoms,  persisting,  become  more  pro- 
minent. The  return  of  movement  in  the  unafEected  limbs  defines  the 
paralysis,  which  is  usually  hemiple^ic.  When  the  loss  of  conscious- 
ness is  slight  or  absent,  the  loss  of  power  is  conspicuous  from  the 
first,  and  the  subjective  symptoms,  already  described  as  occasionally 
attending  the  onset  of  apoplexy,  rise  into  greater  prominence. 
The  attack  often  occurs  during  sleep.     The  patient  is  either  found 

*  In  a  case  of  extennive  ventricular  heoraorrhaf^e,  due  to  the  rupture  of  an  aneu- 
rism, recorded  by  B>i>tian  ('  1  rans.  Clin.  Soc.,'  1883,  p.  18). 

t  A  gradual  rise  to  107*5°  during  the  two  dnys  life  endured,  occurred  in  a  ca8« 
of  hsBmorrhage  into  the  lenticular  nucleus,  observed  by  Pasteur  ('  Jjancet,'  1889). 
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unoonscious  in  tbe  mornings  or  wakes  unaware  of  what  lias  happened, 
and  only  discovers  his  paralysis  when  he  attempts  to  stand.  The 
state  of  sleep  has  been  thought  to  favour  the  occurrence  of  h»mor« 
rhage,  but  it  is  not  proved  that  the  number  of  cases  occurring  during 
sleep  is  larger  than  corresponds  to  the  proportion  of  existence  spent 
in  that  condition. 

In  all  except  the  slightest  cases,  there  occurs,  two  or  three  days 
after  the  onset,  slight  general  febrile  disturbance,  due  to  inflamma- 
tory changes  a  bout  the  cerebral  lesion.  There  may  be  merely  head« 
ache,  loss  of  appetite,  quickening  (sometimes  slowing)  of  the  pulae, 
and  a  rise  of  temperature  of  one  or  two  degrees,  lasting  a  few  days. 
In  other  cases  the  rise  of  temperature  is  greater,  consciousness  may 
be  dulled  or  even  again  lost,  or  there  may  be  some  deliriuuL  If  con- 
sciousness  has  not  been  regained,  tbe  coma  deepens,  there  is  a  tendencj 
to  sloughing  and  vesication  of  the  skin,  swallowing  is  impossible^ 
mucus  accumulates  in  the  chest,  and  the  patient  usually  dies.  During 
this  stage  of  inflammatory  reaction,  rigidity  (''early  rigidity")  often 
develops  in  the  paralysed  limbs.  The  urine  becomes  less  abundant, 
and  may  lose  its  acidity. 

Before  the  initial  coma  has  passed  away  it  may  be  suddenly 
deepened,  or  consciousness,  after  being  regained,  may  be  again  suddenly 
lost,  in  consequence  of  the  extravasation  bursting  into  the  ventricles. 
The  symptoms  of  this  occurrence  are  described  further  on. 

As  the  general  cerebral  symptoms  subside,  only  those  remain  that 
are  due  to  the  local  effect  of  the  lesion,  and  consist  in  the  loss  of  the 
functions  subserved  by  the  structures  destroyed.  Since  the  hssmor- 
rhage  is  usually  in  one  side  of  the  brain,  the  persisting  symptoms  are 
commonly  unilateral  in  distribution.  But  the  unilateral  symptoms 
that  can  be  at  first  recognised  are  much  wider  in  extent  than  those 
that  ultimately  remain.  There  may  be  at  first  an  apparent  loss  of 
function  of  almost  all  parts  of  one  hemisphere,  and  even  of  the  whole 
brain.  There  is  not  only  loss  of  motor  power,  but  there  is  often  loss 
of  sensibility,  and  this  in  cases  in  which  the  ultimate  loss  is  purely 
motor.  Indications  of  hemianopia  may  often  be  found  in  the  earlj 
stage ;  if  the  finger  is  brought  suddenly  before  the  eye,  first  from  one 
side  and  then  from  the  other,  it  will  be  found  that  the  eyelids  blink 
when  the  finger  comes  from  the  unparalysed  side,  and  not  when  it 
comes  from  tbe  affected  side.  The  early  conjugate  deviation  of  the 
head  and  eyes,  already  mentioned,  is  sometimes  a  symptom  of  the  same 
<*.haracter.  These  wide  initial  symptoms  show  that  the  interference 
with  the  function  of  the  hemisphere  extends  at  first  far  beyond  the 
limits  of  the  destruction  wrought  by  the  hssmorrhage.  Tbe  effect  is 
probably  partly  due  to  tbe  influence  of  the  pressure  on  the  adjacent 
nerve- elements,  partly  to  anaemia  produced  by  that  pressure,  partly  to 
inhibition  by  the  irritative  influence  of  the  acute  lesion.  These  sym- 
ptoms gradually  lessen;  some,  such  as  the  hemianopia,  usually  pass 
away  in  a  few  days,  others  in  a  few  weeks,  until  there  remain  only 
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tbose  that  are  the  direct  effect  of  the  destruction ;  these  persist  for 
months,  and,  unless  the  loss  is  of  such  a  character  that  it  can  be 
supplemented  by  the  action  of  the  other  hemisphere,  thej  continue 
for  the  rest  of  life.  The  pressure  is,  of  course,  greatest  on  the 
structures  nearest  to  the  heamorrhage,  and  the  symptoms  thus 
produced  last  longer  than  do  those  that  result  from  the  slighter 
pressure  on  distant  parts.  The  symptoms  produced  by  these  two 
mechanisms  have  been  distinguished  as  "direct**  and  "indirect'* 
symptoms.*  But  the  two  are  the  same  in  character,  and  can  only  be 
distinguished  in  practice  by  the  gradual  disappearance  of  the  one 
and  the  persistence  o£  the  other. 

In  some  cases  there  is  a  slight  increase  of  the  local  symptoms 
during  the  period  of  "  inflammatory  reaction,*'  due,  no  doubt,  to  the 
damage  to  adjacent  structures  by  the  inflammation  around  the  lesion. 

Chranie  Stage. — The  enduring  symptoms,  which  persist  after  the 
initial  stage  is  over,  are  due  to  the  local  interference  with  the  func- 
tions of  the  damaged  part  of  the  bmin,  and  are  determined  by  the 
situation  of  the  lesion.  Persistent  general  cerebral  symptoms,  such* 
for  instance,  as  are  so  conspicuous  in  cases  of  tumour,  are  for  the 
most  part  absent  in  haemorrhage.  Headache  is  trifling ;  optic  neuritis 
is  practically  unknown.  Convulsions  ai*e  rare.  Some  mental  change 
may  be  present,  slight  or  considerable,  and  evidenced  chiefly  by  defec* 
tive  memory,  irritability,  and  emotional  instability,  but  is  less  than  in 
atheromatous  softening. 

Local  symptoms,  persistent  in  most  cases,  are  absent  when  the 
lesion  is  so  placed  as  to  spare  the  structures  concerned  directly  in 
motion,  sensation,  <&c. 

The  most  common  symptom  is  motor  hemiplegia,  because  haBmor- 
rhage  is  most  frequent  in  the  region  of  the  corpus  striatum  and 
internal  capsule,  and  the  anterior  part  of  the  hinder  line  containing 
the  fibres  of  th<«  mi>tor  path  rarely  escapes  laceration  or  compression. 
When  due  to  damage  to  the  motor  centres  or  path  the  hemiplegia 
gives  the  characters  already  described,  and  is  attended  with  rigiditj, 
excess  of  wrist-  and  km^-jerk,  and  with  the  foot- clonus  that  indicates 
secondary  degt'neration  in  the  pyramidal  fibres.  Hemiansesthesia  is  less 
common*  l>ecause  haomorrhage  is  frequent  near  the  posterior  part  of 
the  capsule,  in  which  the  sensory  tract  is  contained.  But  it  is  not 
uncommon  to  have  some  blunting  of  sensibility,  espi-cially  on  the 
extremities  of  the  limbs  on  the  hemiplegic  side.  Increased  soDsitire- 
ness  to  pain  is  sometimes  present,  and  may  co-exist  with  tactile 
ant&sthesia,  and  l»e  accompanied  by  spontaneous  pains  but  these  are 
less  common  than  in  cerebral  si^ft^ning.  Trophic  disturbances  in  the 
bemipU-gio  side  vary  in  frequency  and  degree ;  there  may  be  pend&tent 

*  A  not  rtrx  h*ppT  distinction,  tince  the  pmtiire  effects  mre  as  Bsch  tbe  direct 
effects  of  the  h»morrhag«  »a  is  th«  Ucer»tJaD<  Only  the  iahlbilfeoffj  wjmpUfwm  an^ 
strictly  speaking,  indirect^  bot  Umm  caanoi  be  eepaiafeed  practically  froai  tkow  that 
art  due  to  pret-are. 
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eleration  of  temperature,  the  muscular  wasting,  and  the  joint  inflam- 
mation described  in  the  chapter  on  hemiplegia.  The  atrophy  of 
the  muscles  varies  in  degree  in  different  cases,  but  it  is  moderate, 
and  is  not  attended  with  anj  considerable  change  in  electrical  excita- 
bility, or  any  destnictiye  degeneration  of  the  ganglion-cells  of  the 
cord. 

The  symptoms  produced  in  each  locality  are  for  the  most  part 
those  that  have  been  described  in  the  chapter  on  "  Localisation,"  but  a 
few  additional  facts,  relating  especially  to  hsemorrhagOf  may  be  here 
mentioned. 

Cortex. — Hsemorrhage  into  the  substance  of  the  cortex  is  Yerj  rare, 
but  occurs  sometimes  from  aneurisms  about  which  there  is  sufficient 
inflammatory  tbickening  to  prevent  external  rupture.  This  may  be 
produced  when  embolism  is  the  cause  of  the  aneurism,  and  the  in- 
flammation in  the  wall  of  the  artery  spreads  to  the  tissues  over  it. 
The  onset  is  often  attended  by  convulsions,  which  begin  locally,  and 
may  be  one-sided  if  the  motor  area  is  affected.  Subsequent  para- 
lysis may  affect  only  part  of  one  side.  Haemorrhage  into  the  centrum 
ovale  causes  symptoms  similar  to  those  due  to  a  cortical  lesion  in 
the  corresponding  situation,  but  without  symptoms  of  irritation  of 
equal  degree,  unless  the  lesion  is  just  beneath  the  motor  cortex,  when, 
for  some  reason,  irritation  symptoms  (convulsions  and  rigidity)  may 
be  severe  and  lasting  (Mills). 

CruB  Cerebri. — ^A  limited  extravasation  may  cause  the  characteristic 
crossed  palsy  of  third  nerves  and  limbs ;  but  often  the  hsemorrhage 
passes  beyond  the  limits  of  the  cms,  either  upwards  into  the  foot  of 
the  internal  capsule  (and  then  causes  well-marked  hemiansssthesia 
as  well  as  hemiplegia)  or  downwards  into  the  pons,  and  may  then 
paralyse  both  third  nerves,  and  the  limbs  on  both  sides.  The  corpora 
quadrigemina  are  never  the  seat  of  limited  hsamorrhage. 

P(m9  Varolii, — Initial  loss  of  consciousness  may  be  present  or 
absent,  just  as  in  hsBmorrbage  elsewhere.  Initial  convulsions  are 
especially  frequent,  rarely  unilateral,  but  usually  general ;  sometimes 
affecting  the  legs  only,  a  symptom  almost  unknown  from  disease  in 
other  parts.  The  convulsion  is  often  irregular  in  type,  sometimes 
tonic,  or  tonic  varied  with  occasional  clonic  jerkings.  The  paralysis  is 
often  bilateral,  but  a  small  haemorrhage  may  cause  hemiplegia  from 
the  first.  Bilateral  palsy  may  affect  mainly  the  legs  or  the  arms. 
Anassthesia  often  accompanies  it,  and  may  even  preponderate.  The 
pupils  are  often  strongly  contracted,  so  as  to  suggest  opium  poison- 
ing, or  they  may  be  dilated  and  motionless, — the  difference  depend- 
ing on  the  irritation  or  paralysis  of  the  nuclei  of  the  third  nerves. 
The  deviation  of  the  head  and  eyes  from  the  side  of  a  unilateral  lesion 
is  occasionally  observed  (see  pp.  818  and  186).  Bespiration  often  suffers 
early,  and  may  present  irregularities,  sometimes  almost  convulsive  in 
their  character.  Vomiting  is  frequent.  The  temperature  often  rises 
rapidly  to  a  hyperpyrexial  degree.  Death  is  usually  more  speedy 
VOL.  II.  "ift 
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than  in  hemorrhage  into  the  cerebrum ;  it  has  occurred    in  seven 
minutes.* 

Medulla  Oblongata, — A  considerable  lisemorrliage  causes  death  very 
quickly,  and  even  in8tantan(H)U8ly.  It  is  doubtful  whether  convul- 
sions occur  when  the  extravasation  is  confined  to  the  medulla.  The 
patient  rarely  survives  the  actual  onset ;  if  he  does,  the  symptoms  that 
persist  resemble  those  of  buU^ar  paralvsis,  but  this  is  extremely  rare ; 
sudden  ajtoplectiform  bulbar  paralysis  is  due,  in  the  vast  majority  of 
cases,  to  softening  from  vascular  occlusion,  not  to  haemorrhage. 

Cerebellum. — Loss  of  consciousness  is  as  common  as  in  bdeuiorrhage 
elsewhere,  and  presents  the  same  variations  in  its  degree.     There  is 
often   no  initial   paralysis;  sometimes   there  is  hemiplegia,  due  to 
pressure,  and  it  may  be  on  the  same  side  as  the  bemorrhage,  or  on 
the  opposite  side,  according  as  the  pressure  is  exerted  on  the  pons  or 
on  the  medulla.     The  absence  of  hemiplegia  is  more  significant  than 
ita  presence.     The  pressure  may  also  cause  various  paralyses  in  the 
parts  supplied  by  the  cranial  nerves  that  arise  from  the  pons  and 
medulla.     The  state  of  the  pupils  varies ;  vision  is  unaffected^     Vomit- 
ing is  more  frequent  than  in  hemorrhage  elsewhere,  being  met  with 
in  half  the  cases,  and  it  is  also  more  often  [>ersi8tent.     It  may  occur 
without,  as  well  as  with,  loss  of  consciousness.      If  recovery  takes 
place,  the  pressure-effects,  including  the  hemiplegia,  pass  away,  and 
the  only  lasting  symptom  is  cerebellar  unsteadiness,  which  persists  in 
some,  but  not  in  all  the  cases.     Hemorrhage  into  the  cerebellum  often 
bursts  into  the  fourth  ventricle,  causing  fatal  depre^^sion  of  the  func- 
tions of  the  medulla.     When  the  middle  cerebellar  peduncle  is  the 
seat  of  hemorrhage,  the  characteristic  symptoms,  forced  lateral  posi- 
tion of  the  head,  difference  in  height  of  the  eyes,  and  a  tendency  to  lie 
on  one  side,  and  even  to  rotate,  is  usually  distinct,  even  sometimes  at  the 
onset  during  the  stage  of  apoplexy,  and  if  the  patient  is  conscious 
there  is  usually  intense  vertigo. 

Ventricular  Hiemorrhage. — The  effusion  of  blood  into  the  ventricles 
of  the  brain  is  indicated  by  severe  apoplectic  symptoms,  the  origin  of 
which  is  easy  to  understand.     When,  as  in  the  majority  of  cases,  the 
rupture  is  into  one  lateral  ventricle,  the  blood  rapidly  distends  the 
other  also,  and  the  whole  cortex  is  compressed.     The  blood  soon  passes 
into  the  third  and  fourth  ventricles,  and  compresses  the  important 
structures  that  lie  in  the  flour  of  the  latter.     In  the  rare  cases  in 
which  the  rupture  is  into  the  fourth  ventricle  the  }K»ns  and  medullA 
bear  the  full  force  of  its  pressure,  and  the  grave  symptoms  of  inter- 
ference with  this  part  of  the  brain  are  conspicuous  from  the  first, 
and  resemble  closely  those  produced  by  haemorrhage  into   the  sub- 
stance of  the  pons.     This  is  also  the  case  when  the  rupture  is  into 
the  lateral  ventricles,  and  occurs  slowly  ;  the  fourth  ventricle  maj 
then  be  much  more  distended  than  the  lateral  Vfiitricles  (see  p.  395  j. 
Hemorrhage  into  the  ventricles  is  souirt  mes  primaxr,  but  much 
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more  frequentlj  secondarj  to  haBmorrbage  into  tlie  cerebral  substance, 
from  which  the  blood  tears  its  way  into  the  cavities.  In  the  former 
case  the  severe  apoplexy  is  primary ;  in  the  latter  it  supervenes  on  the 
symptoms  of  the  cerebral  hssmorrhage  already  described.  The  primary 
apoplexy  may  have  passed  away  or  have  lessened,  or  may  be  still  at 
its  height,  when  it  suddenly  returns  or  becomes  deeper.  The  initial 
deviation  of  the  head  and  eyes  ceases,  and  is  often  replaced  by  a  devia- 
tion in  the  oi)posite  direction.  The  pulse  is  again  slowed,  and  may 
fall  to  50  or  40  beats  per  minute.  The  temperature  may  fall  to  97°  or 
96°.  The  respiration  becomes  more  laboured  and  stertorous.  The 
reflex  action  is  again  lost  in  the  limbs  and  eyes ;  the  pupils  are  some- 
times dilated,  sometimes  contracted ;  rigidity  often  appears  in  the 
limbs  on  the  hemiplegic  side,  sometimes  in  those  on  the  other  side; 
there  may  be  convulsions,  sometimes  general,  sometimes  affecting  only 
the  unparalysed  side.  Paroxysms  of  general  and  clonic  spasm,  with 
slight  opisthotonos,  have  been  observed.*  After  a  few  hours  the 
pulse  often  becomes  more  frequent ;  the  temperature  may  remain  low 
or  may  rise,  sometimes  to  104°  or  higher.  The  chest  becomes  filled 
with  rales,  occasionally  with  extreme  rapidity,  even  within  a  couple  of 
hours  of  the  onset ;  the  face  becomes  livid,  respiration  is  increasingly 
difficult,  and  the  patient  dies  from  the  interference  with  breathing. 
In  many  cases  the  blood  escapes  from  the  fourth  ventricle  into  the 
subarachnoid  space  at  the  base  of  the  brun,  and  the  symptoms  may 
be  in  part  due  to  this. 

Primary  ventricular  haemorrhage  causes  symptoms  which  may,  from 
the  first,  closely  resemble  those  of  the  secondary  form,  but  more  fre- 
quently the  onset  resembles  that  of  haemorrhuge  into  the  substance  of 
the  brain,  in  the  presence  at  first  of  unilateral  symptoms.  Prodromata 
are  rare,  but  headache  is  occasionally  met  with,  very  variable  in 
seat,  character,  and  duration.  The  onset  may  be — (1)  By  sudden 
apoplexy,  deepening  rapidly ;  death  may  occur  in  a  few  hours.  (2)  By 
apoplexy  with  hemiplegic  symptoms,  or  with  convulsions.  (3)  In  the 
very  rare  slow  haemorrhage,  hemi{»lcgia  first  occurs  alone,  loss  of  con- 
sciousness only  supervening  after  a  few  hours.  Hemiplegia  occurs 
because  the  blood  is  effused  first  into  one  lateral  ventricle,  and  causes 
paralysis  on  the  opposite  side  by  the  compression  of  the  motor  path 
or  centres.  When  the  effusion  is  rapid  and  both  lateral  ventricles 
quickly  become  distended,  the  unilateral  symptoms  quickly  give  place 
to  general  relaxation  of  the  muscles,  and  loss  of  all  reflex  action. 
Rigidity  is  often  met  with,  but  less  frequently  than  in  the  secondary 
form;  it  is  usually  bilateral,  sometimes  one-sided,  and  occasionally 
involves  only  the  muscles  of  mastication:  it  may  be  intermittent. 
Convulsions  are  also  frequent,  occurring  in  at  least  a  third  of  the 
cases,  sometimes  general,  sometimes  affecting  only  the  paralysed  side, 
or  a  part  of  it.  In  cases  of  slow  onset,  speech  is  often  lost  before 
consciousness.     The  power  of  swallowing  usually  persists  until  the 

^  BastUn. '  Trans.  Clin.  Soc./  1884^  p.  22. 
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apoplexy  becomes  profound.  Tbe  temperatare  resembles  that  of  other 
forms  of  cerebral  basmorrhage.  The  malady  is  usually  fatal,  but  reco- 
very has  occurred,  shown  by  old  and  altered  clot  in  the  lateral 
Tentricles  ;  but  it  is  only  possible  when  the  hsemorrhage  is  so  small  in 
quantity  that  the  symptoms  are  slight  and  equivocal. 

Meningeal  Hamorrhage, — The  symptoms  of  meningeal  haemorrhage 
vary  much  according  to  its  cause.  The  rupture  of  a  large  aneurism  at 
the  base  causes  severe  apoplexy,  rapidly  deepening  to  lethal  intensity. 
But  since  slight  haemorrhage  sometimes  occurs  before  the  final  rupture, 
the  loss  of  consciousness  may  be  preceded  by  definite  prodromata, 
and  is  so  preceded  more  frequently  than  is  intra-cerebral  hsBmorrbage. 
These  prodromata  are  severe  headache  (sometimes  occipital),  giddi^ 
ness,  and  occasionally  vomiting.  The  attack  itself  is  attended  by 
paralysis  and  atony  of  the  limbs  on  both  sides,  and  sometimes  by  palsy 
of  cranial  nerves  or  by  convulsions. 

When  the  hsBmorrbage  is  of  traumatic  origin,  the  effect  of  the  injury 
obscures  the  initial  symptoms.  In  these  and  other  cases  in  which  the 
escape  of  blood  is  gradual,  the  patient  may  recover  consciousness  and 
continue  his  occupation  for  some  hours  or  even  for  a  day  or  two,  com- 
plaining only  of  headache,  and  then  gradually  become  somnolent  and 
pass  into  a  state  of  coma. 

In  some  cases  of  meningeal  habmorrhage,  convulsions  are  the  most 
prominent  symptom,  and  they  may  bo  either  general  or  unilateral, 
and  in  the  latter  case  may  commence  locally  in  the  face  or  arm,  or 
by  deviation  of  the  head,  Rigidity  of  limb  is  comparatively  rare,  far 
more  so  than  in  meningitis.  In  some  cases  there  is  mental  excitement 
or  delirium,  in  others  there  is  mental  dulness.  The  state  of  the  pupils 
is  very  variable;  they  may  be  contracted  or  dilated  or  unequal. 
Sometimes  headache  and  giddiness  are  accompanied  by  tingling  in  the 
limbs  and  weakness  on  one  or  both  sides.  Initial  apoplexy  may  be 
absent,  and  these  symptoms,  commencing  suddenly,  may  increase  until 
consciousness  suffers.  The  variation  presented  by  these  cases  is  thus 
very  great. 

In  some  cases,  in  young  adults,  the  occurrence  of  meningeal  hasmor- 
rhage  is  probably  indicated  by  intense  pain  in  the  head  at  one  spot, 
soon  followed  by  coma  and  by  convulsions.  The  cases  are  remarkable 
as  occurring  without  other  exciting  cause  than  exertion  in  a  hot  room, 
sometimes  after  a  meal.  The  patient  may  recover  partial  conscious- 
ness in  a  day  or  two,  and  present  for  about  a  week  the  symptoms  of 
slight  meningitis,  but  considerable  mental  dulness  is  apt  to  ensue, 
and  to  continue  sometimes  for  months.  Or  in  this,  as  in  other  forms 
of  meningeal  haemorrhage,  the  patients  may  die  in  the  state  of  coma, 
after  a  few  hours;  sometimes  death  seems  due  to  the  violence  of  the 
convulsions.  Coma  occasionally  passes  away  and  recurs.  The 
frequency  with  which  recovery  occurs  cannot  well  be  estimated. 
The  meningeal  haemorrhage  of  newly  born  children  is  separately 
described. 
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Patholoot. — ^Wbile  the  rupture  of  the  vessel  is  always  the  result 
of  weakening  of  its  wall,  and  of  the  pressure  of  blood  within  it,  the 
actual  conditions  of  rupture  vary  considerably.  The  variations  relate 
to  the  degree  of  blood-pressure — the  size  of  the  artery,  of  the  aneurism^ 
and  of  the  opening  in  it — the  freedom  of  exit  of  the  blood,  or  the 
hindrance  to  its  escape  by  clot  within  the  dilated  part,  and  the  resist- 
ance in  the  tissue  into  which  the  blood  passes,  which  is  less  in  tb« 
grey  than  in  the  white  substance.  The  pi-ecise  conditions  in  any  indi- 
vidual case  can  rarely  be  traced,  but  on  them  must  depend  the  size  of 
the  haemorrhage,  and  the  rapidity  with  which  the  blood  is  effused. 
These  two  elements  chiefly  determine  the  symptoms  that  attend  the 
onset.  No  doubt  the  occurrence  of  both  aneurism  and  haemorrhage  is 
due  largely  to  the  slightness  of  the  support  that  the  cerebral  tissue 
affords  to  its  vessels.  This  is  less  in  the  old  than  in  the  young,  on 
account  of  the  larger  size  of  the  perivascular  spaces,  occupied  only  by 
mobile  liquid. 

It  is  a  well-known  law  of  hydrostatics  that  if  a  liquid  passes  into  a 
closed  chamber  by  a  small  opening,  the  total  pressure  within  the 
chamber  is  that  in  the  opening  multiplied  by  the  number  of  times  the 
area  of  the  wall  of  the  chamber  exceeds  the  opening  in  size.  Thus 
the  total  pressure  within  the  aneurism  must  be  much  greater  than  in 
the  artery  from  which  it  springs,  and,  at  the  same  time,  the  wall  is 
weakened.  After  rupture,  the  blood  in  the  cavity  formed  by  the  extra- 
vasation  will  be  influenced  in  the  same  way ;  and  although  the  actual 
Ci>ndition  and  the  result  are  doubtless  modified,  the  general  law  must 
hold  good  in  some  degree.  We  are  thus  able  to  understand  how  so 
small  a  jet  of  blood  may  produce  a  cavity  in  the  brain  of  so  large  a  siie. 
Doubtless  the  process  is  facilitated  by  the  softening  and  disintegration 
of  the  adjacent  tissue.  On  the  other  hand,  the  transmission  of  the 
pressure  must  be  modified  and  retarded  when  the  blood  begins  to 
coagulate. 

The  most  common  seat  of  haemorrhage  is  the  region  of  the  corpus 
striatum,  because  the  arteries  that  most  frequently  rupture  are  the 
branches  that  come  o£E  at  right  angles  from  the  middle  cerebral,  in 
the  fissure  of  Sylvius,  and  pass  upwards  through  the  lenticular  nucleus 
and  the  internal  capsule  to  the  caudate  nucleus  and  optic  thalamus 
(see  Fig.  44,  p.  62).  A  large  artery  which  passes  between  the  outer 
part  of  the  lenticular  nucleus  and  the  external  capsule,  then  through 
the  former  to  the  internal  Ciipsule,  is  so  frequently  the  source  of  the 
extravasation  that  it  has  been  termed  by  Charcot  par  excellence  "  the 
urtery  of  cerebral  haemorrhage."  A  small  haemorrhage  from  it  simply 
separates  the  external  capsule  from  the  lenticular  nucleus,  occupying 
a  narrow  fissure  thus  formed,  which  may  correspond  to  almost  the 
whole  outer  aspect  of  the  lenticular  nucleus,  but  a  large  haemorrhage 
displaces  inwards  and  erodes  all  the  central  ganglia.  All  these 
branches  of  the  middle  cerebral  puss  to  the  internal  capsule,  and  as 
this  lies  over  the  inner  upper  aspect  of  the  louticular  nucleus,  it  rarely 
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escapes  damage — by  pressure  if  tbe  baBinorrhage  is  small,  bj  lacera- 
UoQ  if  it  is  large.  Henoe  hemiplegia,  transient  or  permanent,  is  so 
common  a  symptom.  Tbe  braucbes  tbat  bave  a  posterior  course,  to 
the  binder  part  of  tbe  capsule,  less  frequently  give  way,  and  bence 
lasting  bemiannstbesia  is  comparatively  rare.  Tiie  pressure  in  these 
▼esseU  has  been  found  to  be  little  less  than  tbat  in  tbe  carotid 
(Mendel), — it  is  supposed  because  they  have  no  anastomoses ;  tbat  in 
tbe  arteries  of  tbe  cortex  is  far  lower. 

The  mecbanism  by  which  the  loss  of  consciousness  and  the  other 
symptoms  of  apoplexy  are  produced  has  been  previously  considered 
(pp.  99  si  teg.).  It  is  only  necessary  here  to  repeat  that  we  must  recog- 
nise a  double  mechnniBm,  the  mechanical  effect  of  tbe  pressure  on  the 
cortex,  and  the  inhibition  of  its  cells  by  the  mechanical  irritation  of 
the  torn  nerve-fibres.  Both  of  tbese  effects  are  the  greater  tbe  more 
rapidly  the  blood  is  poured  out,  and  the  larger  its  amount ;  while  the 
inhibitory  effect  is  doubtless  influenced  also  by  the  position  of  tbe 
lesion,  injury  to  structures  (as  the  fibres  in  the  pons)  that  have  an 
extensive  connection  with  the  cortex  being  specially  effective. 

Thus  consciousness  is  preserved  at  tbe  onset,  only  when  the 
hssmorrhage  is  small,  or  the  blood  escapes  rery  slowly,  or  when  the 
extravasation  is  so  placed  that  tbe  irritation  has  but  a  sligbt  influence 
on  tbe  cortex.  When  the  effusion  occurs  slowly  but  tbe  conditions 
are  unfayorable  to  the  cessation  of  the  flow  of  blood,  consciousness 
may  be  lost,  not  suddenly  at  the  onset,  but  gradually,  as  the  bssmor- 
rhage  attains  a  considerable  size,  giving  rise  to  tbe  "ingravescent 
apoplexy."  As  Broadbent  has  pointed  out,  this  form  is  often  due  to 
rupture  of  the  artery  that  passes  outside  the  corpus  striatum,  although 
even  in  the  case  of  this  vessel  there  is  sudden  initial  apoplexy  much 
more  frequently.  The  difference  is  probably  due  to  the  character  of 
the  rupture  in  the  wall,  whether  it  is  large  or  small.  Ingravescent 
apoplexy  may  also  occur  from  rupture  of  a  vein  (as  is  often  seen  in 
traumatic  hnmorrhage)  ;  the  pressure  in  the  vein  is  low,  and  tbe 
blood  escapes  slowly.  It  may  even  result  from  the  rupture  of  a 
surface  aneurism  into  the  brain  substance,  the  membranes  being 
thickened  and  resistent. 

Diagnosis. — The  diagnosis  of  the  nature  of  the  cerebral  lesion  has 
to  be  made  under  two  conditions ;  first  during  the  initial  apoplexy, 
and  secondly  when  this  has  passed,  and  only  tlie  enduring  effects  of 
the  lesion  remain.  Tbe  first  is  incomparably  the  most  important, 
since  by  it  tbe  treatment  has  to  be  determined.  TJn fortunately,  it  is 
often,  of  all  tbe  diagnostic  problems  presented  to  the  physician,  at 
once  the  most  difficult  and  the  most  urgent. 

Tbe  first  question  in  din  gnosis  is  whether  an  attack  of  apoplexy  is 
of  cerebral  origin.  Tbe  chief  points  in  the  differential  diaguoiiis  have 
been  considered  in  tbe  account  of  this  condition.  If  cerebral  sym* 
ptoius,  such  as  unilateral  numbness  or  weukuess,  have  preceded  the 


CEREBRAL    H.CUORKHAQK.  407 

loia  of  coniciouBneifl,  or  are  to  be  traced  in  it,  as  bj  one-sidod  relaxa- 
tion of  limb  or  deviation  of  the  hend,  the  cerebral  natare  of  the  alt&ck 
ia  clear.  If  these  are  absent,  the  question  must  be  determined  b;  the 
consideration  B  mentioned  at  p.  103.  An  actually  sudden  onset  limita 
the  diagnosis  to  the  distinction  from  sjncopc,  and  this  should  be  e&sjr. 
If  the  onset  was  gradual,  or,  as  is  often  tbe  Oise,  its  character  cannot 
be  ascertained,  the  distinction  has  to  be  made  from  poisoning 
(especiallj  by  chlorti,  opium,  and  alcohol)  and  from  ursemia,  hj  the 
indiciitioDs  already  described  in  tbe  section  on  apopleiy. 

The  distinction  from  the  apoplectiform  attiicks  of  cerebral  conges* 
tioD,  from  those  of  general  paraljia  of  the  insane,  and  from  the  so- 
called  "  simple  apopleiy,"  in  which  there  is  no  sign  of  congestion  and 
after  death  no  lesion  of  the  brain,  is  more  difficult.  In  alt  three,  local 
symptoms  are  absent.  la  congestion  the  coma  is  rarely  profound ; 
tiie  loss  of  consciousness  is  often  imperfect,  and  ia  genemlly  brief. 
The  only  symptoms  are  general;  there  is  no  local  loss  of  power. 
There  have  usually  been  previous  attacks  of  the  same  character, 
transient,  leaving  do  after  symptoms.  In  a  first  attack,  or  withont  a 
histoiy,  the  diagnosis  may  be  impossible.  In  general  paralysis  of  tbe 
insane  the  pre^.-eding  symptoms  are  almost  always  sufficiently  pro- 
nounced to  indicate  the  nature  of  the  apoplectiform  seizure.  Tbe 
attiick  lasts  only  a  few  hours,  and  the  patient  rapidly  recovera  bit 
ordiaitry  state.  They  are  more  readily  confused  with  attacks  of 
simple  congestion  than  with  hemorrhage. 

The  attacks  of  "simple  apopleiy"  that  occur  in  tbe  old,  mysterious 
in  their  nature,  may  resemble  closely  tbe  apoplexy  of  cerebral 
hamorrhage,  and  it  is  doubtful  whether  a  distinction  between  the  two 
is  possible  in  pr.tctice.  Tbe  so-called  "  serous  apoplexy  "  is  merely  a 
variety  of  this  form,  and  is  important  only  from  ignorance,  and  signi- 
ficant chiefly  of  the  unobserved  facts  that  are  close  at  band. 

If  tbe  presence  or  history  of  local  symptoms  makes  it  certain,  or  the 
intensity  of  tbe  general  symptoms  renders  it  in  high  degree  probable, 
that  tbe  attack  is  due  to  an  organic  cerebral  lesion,  the  chief  dia- 
gnostic question  is  whether  tbe  lesion  ia  bmmorrliage,  or  softening  from 
vascular  occlusion.  If  the  patient  is  under  forty,  the  presence  of 
heart  disease,  or,  in  its  absence,  a  suspicion  of  syphilis,  renders  vascular 
occlusion  far  more  probable  than  hemorrhage,  provided  tbe  upoplectic 
symptoms  are  of  moderate  severity.  But  these  causul  indications  do 
not  absolutely  exclude  hnmorrh^e,  even  in  early  adult  life  or  in 
childhood,  since  both  these  conditions  are  undoubted  causes  of 
aneurism  of  the  larger  ceiebral  arteries.  Tbe  rupture  of  an  aneurism 
is  probable  if,  under  such  cirouni stances,  the  apoplexy  is  intense  in 
degree  and  the  coma  rapidly  deepens.  Inaiaseof  beurt  disease,  pre- 
ceding symptoms,  headache,  •Jtc.,  increase  the  probability  of  aueurism. 

In  the  second  half  of  life,  especially  after  forty-five,  when  miliary 
aneurisms  become  common,  neither  the  presence  of  heart  diaeiist?  nor 
a  history  of   syphilis  affords  the  same  strong  presumption  against 
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bemorrhage  that  it  does  in  earlj  life,  and  their  significance  is  sab- 
ordiDate.  Thrombotic  softening  from  atheroma  of  tbe  arteries 
becomes  common  pari  pasiu  with  hsmorrbage,  and  it  is  onlj  when 
the  symptoms  make  it  probable  that  the  lesion  is  vascular  occlusion* 
and  not  vascular  rupture,  tbat  tbe  beart  disease  or  syphilis  raises  a 
question  as  to  the  cause  of  tbe  occlusion.  The  older  the  patient  the 
less  weight  do  these  points  deserve ;  because  atheroma  increases  and 
syphilitic  disease  lessens  in  frequency  with  advancing  years,  while 
the  degenerative  valvular  disease  of  the  old  causes  embolism  far  less 
frequently  than  do  the  endocarditic  lesions  of  tbe  young. 

Between  thrombotic  softening  and  b»morrhage  the  diagnosis  is 
often  difficult.  The  distinction  is  of  great  importance,  because  the 
treatment  suitable  to  the  two  conditions  is  very  different.  A  probable 
diagnosis  can  be  made  only  by  comparing  the  several  symptoms,  cere- 
bral and  general,  and  balancing  their  indications.  Neither  age  nor 
sex  gives  help,  except  that  in  extreme  old  age,  over  eighty,  there  is  a 
probability  in  favour  of  softening  rather  than  hsamorrbage.  The 
conformation  and  nutrition  of  the  patient  are  not  of  much  signifi- 
cance. Tho  most  important  indications  are  those  drawn  from  the 
state  of  the  heart  and  circulation,  the  presence  of  conditions  favouring 
the  bursting  of  an  artery,  especially  a  pulse  of  high  tension,  and  a 
strongly  acting  hypertrophied  heart.  The  opposite  conditions  favour 
the  formation  of  a  clot  in  a  degenerated  vessel,  and  therefore  throm- 
botic  softening ;  so  also  does  considerable  degeneration.  Irregularity 
of  the  pulse  is  opposed  to  bsBmorrbage  if  combined  with  feebleness, 
but  is  unimportant  if  there  is  deep  coma  and  the  pulse  is  strong. 
Oonsiderable  degeneration  of  the  arteries  of  the  limbs  is  somewhat  in 
favour  of  softening,  as  Nothnagel  has  pointed  out.  In  Bright's 
disease,  especially  the  granular  kidney,  there  is  a  slight,  but  only  a 
slight,  probability  in  favour  of  bsemorrhage,  for  atheroma  and  soften- 
ing are  also  frequent  consequences.  Hemorrhages  in  the  retina  in 
connection  with  albuminuric  retinitis  do  not  render  cerebral  heemor- 
rhage  more  probable  unless  they  are  large.  Visible  aneurisms  in  the 
retinal  arteries  probably  do  constitute  strong  evidence  of  cerebral 
hemorrhage,  but  they  are  very  rare.  If  the  attack  was  apparently 
induced  immediately  by  strong  mental  excitement  or  physical  exer- 
tion, the  fact  is  in  favour  of  bsemorrba^e;  if  by  prolonged  grief,  or 
tbe  exhaustion  after  physical  exertion,  it  is  in  favour  of  softening. 

Prodromata  of  some  duration  in  the  form  of  numbness,  tingling,  or 
weakness  in  the  sido  afterwards  paralysed  are  in  favour  of  atheroma 
and  thromboses,  and  so  also  are  previous  headache  or  slight  attacks 
of  weakness  in  other  parts.  Local  convulsions  at  the  onset  of  the 
attack  are  also  in  favour  of  softening,  because  they  occur  chiefly  in 
cortical  disease,  where  softening  is  more  common  than  beemorrhage; 
a  general  convulsion  suggests  haemorrhage.  The  significance  of 
the  occurrence  of  loss  of  consciousness  at  the  onset  depends  on  other 
associated  conditions.     As  a  general  rule,  loss  of  consciousness  is 
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more  frequent,  greater  in  degree,  longer  in  duration,  and  occurs  with 
a  smaller  lesion,  in  baBmorrhage  than  in  softening.  Its  significance 
depends,  therefore,  on  the  probable  size  of  the  lesion.  If  there  is 
reason  to  think  that  this  is  small,  loss  of  consciousness  is  in  fayour 
of  hsemorrhage ;  if  it  is  probably  large,  the  absence  of  apoplexy  is 
strong  evidence  of  softening.  But  it  is  unfortunately  very  difficult 
to  judge  of  the  extent  of  the  lesion  in  the  early  stage.  Partial 
hemiplegia  is,  however,  almost  alwavs  due  to  a  small  lesion,  and  the 
occurrence  of  initial  apoplexy  in  such  a  case  is  in  favour  of  hsemor- 
rhage. Deep  and  prolonged  coma  is  always  in  favour  of  hssmor- 
rhage,  unless  the  general  indications  in  favour  of  thrombosis  are  veiy 
strong  and  the  symptoms  bilateral,  suggesting  thrombosis  in  both 
hemispheres.  A  considerable  initial  fall  of  temperature,  exceeding 
1^»  or  a  considerable  rise  within  a  few  hours,  is  in  favour  of 
hemorrhage,  provided  the  symptoms  do  not  ndicate  obstruction  of 
the  basilar,  in  which  there  may  be  an  initial  fall  similar  to  that  of 
hsemon'hage.  Hyperpyrexia,  with  evidence  of  a  lesion  of  the  pons, 
may  occur  in  either  condition,  but  there  is  then  seldom  sudden 
apoplexy  except  in  hsemorrhage.  The  greater  the  secondary  inflam- 
matory disturbance,  the  more  probable  is  softening,  especially  if  there 
are  also  secondary  convulsions.  In  the  subsequent  chronic  stage  of 
hemiplegia,  the  most  important  indications  are  that  mobile  spasm 
(athetosis,  post-hemiplegic  chorea,  &c.)  and  recurring  convulsions 
beginning  in  the  paralysed  limb  are  strong  evidence  that  the  lesion 
was  softening,  and  not  hssmoiThage.  But  in  this  stage  the  history 
and  the  state  of  the  heart  and  circulation  also  usuallv  afford  trust- 
worthy  guidance.  By  careful  attention  to  these  several  diagnostic 
indications,  and  observing  their  relative  weight,  and  comparing  the 
direction  of  their  significance,  the  cases  are  few  in  which  a  diagnosis 
of  adequate  probability  cannot  be  made.  It  will  often  be  found 
that  all  the  indictitions  point  in  one  direction,  and,  even  if  not  strong, 
derive  weight  from  their  combination,  or  that  one  important  indica- 
tion is  decided  although  the  others  are  equivocaL 

The  diagnosis  of  secondary  ventricular  hsemorrhage  rests  on  the 
occurrence  of  a  second  apoplectic  seizure,  or  on  the  distinct  intensifi- 
cation of  primary  coma,  with  the  extension  to  the  second  side  of  the 
muscular  relaxation  that  was  at  first  unilateral.  But  the  significance 
of  this  depends  on  the  initial  attack  having  the  character  of  hsemor- 
rhage.  When  there  is  thrombosis  in  an  artery  of  one  hemisphere,  the 
formation  of  another  clot  in  a  large  artery  on  the  opposite  side  may  be 
attended  with  exactly  the  same  symptoms  as  the  rupture  of  a  hssmor- 
rhage  into  the  ventricles ;  hence  the  occurrence  of  such  symptoms 
should  not  be  allowed  to  influence  a  diagnosis  of  thrombosis  if  the 
evidence  of  this  was  distinct. 

The  diagnosis  of  a  primary  ventricular  hsemorrhage  from  hemor- 
rhage into  the  substance  of  the  brain  is  rarely  possible.  There  is  no 
sjmptom  definitely  distinctive  from  hsemorrhage  into  the  substance  of 
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the  brain  if  the  initial  symptoms  are  on  one  side,  or  into  the  meninges 
if  they  are  bilateral,  unless  it  be,  in  the  latter  case,  the  suddenness  and 
depth  of  coma. 

In  meningeal  hsmorrbage  the  diagnostic  problem  differs  according 
as  there  is  or  is  not  initial  sudden  apoplexy.  If  there  is,  the  dis- 
tinction  is  chiefly  from  intra-cerebral  hsemorrbage,  and  this  is  often 
impossible  from  the  symptoms  alone.  If  there  is  no  initial  loss  of 
consciousness,  the  symptoms  are  chiefly  beadiiche,  delirium,  and  con- 
vulsions, and,  developing  gradually,  may  closely  resemble  those  of 
meningitis.  In  all  cases  an  important  element  in  diagnosis  is  the 
condition  under  which  the  disease  occurs.  In  the  young,  in  whom 
alone  the  difficulty  is  likely  to  occur,  meningeal  haemorrhage  yery 
seldom  occurs  except  after  injury.  In  the  old,  in  whom  spon* 
tanenus  heemorrhage  may  be  met  with,  primary  meningitis  is  very 
unlikely. 

Pbookosis. — Two  questions  always  present  themselves :  first,  the 
risk  of  death ;  secondly,  the  prospect  of  recovery  from  the  resulting 
paralysis.  The  initial  danger  is  proportioned  to  the  intensity 
and  duration  of  the  coma.  If  it  has  not  begun  to  lessen  at  the  end 
of  twenty-four  hours  the  probability  is  against  recovery.  Most  cases 
die  in  which  there  is  marked  interference  with  respiration,  indicated 
by  its  sighing  character,  Cheyne-Stokes  rhythm,  or  by  the  accumu- 
lation of  mucus  in  the  lungs.  Bilateral  symptoms  in  the  limbs  are 
also  of  very  grave  significance,  indicating,  as  they  usually  do,  either 
heemorrhage  into  the  ventricles  or  into  the  pons.  The  lower  the 
initial  temperature  the  graver  is  the  immediate  prognosis.  A  con- 
siderable rise  of  temperature  within  a  few  hours  of  the  onset  is  also 
very  serious,  and  so  is  the  early  appearance  of  albumen  or  sugar  in 
the  urine.  If  the  initial  symptoms  were  severe,  or  the  patient  is  old 
or  feeble,  the  period  of  secondary  inflammation  is  also  attended  with 
danger,  the  indications  of  which  are  considerable  fever,  delirium,  or 
a  tendency  to  the  formation  of  sloughs  and  bedsores.  Most  cases 
die  in  which  a  slough  appears  on  the  buttock  before  the  end  of  the 
first  week.  In  Tentricular  hesmorrhage  the  prognosis  is  almost 
certainly  fatal.  In  the  few  cases  of  the  primary  form  that  recoTer, 
the  haemorrhage  is  small  in  amount,  and  the  diagnosis  of  the  condi- 
tion as  a  rule  impossible.  In  meningeal  hsainorrhage  with  coma  the 
prognosis  is  exceedingly  grave  ;  but  if  consciousness  is  regained,  there 
is  a  fair  prospect  of  recovery,  especially  in  traumatic  cases,  even 
when  delirium  succeeds.  But  there  may  be  considerable  mental 
impairment  for  weeks,  or  even  for  mouths. 

The  prognosis  us  regards  the  paralysis  depends  on  whether  it  is  due 
to  direct  destruction  of  the  nerve-elements  by  a  lesion  involving  the 
conducting  path,  or  whether  it  is  due  to  indirect  damage  by  a  lesion 
adjacent  to  it.  It  is  usually  necessary  to  wait  for  a  diminution  in  the 
palsy  before  an  opinion  can  be  formed.     The  parta  in  which  there  is 
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some  return  of  movement  before  the  end  of  a  month  will  probably 
recover  useful  power.  Paralysis  that  is  complete  at  the  end  of  three 
months  will  probably  remain  considerable  in  degree  for  the  rest  of  life* 
except  in  those  parts  in  which  the  other  hemisphere  can  compensate 
for  the  loss.  Thus  some  power  always  returns  in  the  leg,  except,  often, 
in  the  flexors  of  the  ankle,  and  it  is  usually  at  last  suificient  to  enable 
the  patient  to  stand  and  walk.  In  the  shoulder,  also,  there  may  be 
a  return  of  power  when  the  hand  remains  paralysed.  The  development 
of  late  rigidity  in  the  hand  renders  recovery  of  power  unlikely. 

TsiATUBNT. — Little  can  be  done  to  prevent  the  occnrrenoe  of  cere- 
bral hsmorrhage  when  miliary  aneurisms,  its  main  cause,  are  once 
formed.  Moreover,  the  degenerative  changes  incidental  to  age,  or  the 
result  of  an  inherited  tendency,  cannot  be  arrested,  and  perhaps  not 
even  retarded.  But  when  the  conditions  likely  to  lead  to  arterial 
dilatation  can  be  recognised,  something  may  be  done  to  prevent  ita 
occurrence  by  lessening  its  main  factor,  the  increased  strain  on  the 
wall  that  comes  from  arterial  tension,  and  cardiac  over- action,  constant 
or  occasional.  A  tranquil  life,  as  free  as  may  be  from  severe  exertion 
of  body  or  excitement  of  the  mind,  with  nutritious  but  light  food, 
probably  has  some  tendency  to  effect  these  objects,  and  the  intra* 
arterial  pressure  can  be  to  some  extent  influenced  by  occasional 
saline  aperients  and  diuretics,  and  by  the  avoidance  of  alcoholic 
excess  and  "  high  living."  We  cannot  recognise  the  good  we  may 
thus  effect,  which  is  probably  often  considerable,  if  the  patient's  life 
is  under  our  control. 

In  the  attack  itself  the  aim  of  treatment  must  be  to  secure  the 
conditions  that  favour  the  arrest  of  the  bleeding,  t.  e.  to  reduce  the 
blood- pressure  within  the  arteries,  especially  that  within  the  cerebral 
vessels,  and,  of  course,  to  avoid  the  conditions  likely  to  increase  the 
pressure.  Physical  rest  is  of  the  utmost  importance.  The  patient 
should  be  laid  down,  but  with  the  shoulders  and  head  well  raised. 
The  clothes  about  the  neck  should  be  loosened,  and  flexion  of  the 
neck  ayoided,  so  as  to  prevent  the  hindrance  to  the  return  of  blood 
from  the  head  that  compression  of  the  veins  would  cause.  All  mus- 
cular effort  should  be  forbidden.  It  cannot  be  doubted  that,  in 
many  cases,  the  amount  of  hemorrhage  has  been  greatly  increased  by 
the  patient  walking  about  after  the  onset  of  the  attack.  Even 
passive  moTement  should  be  as  little  as  possible. 

Venesection  was  for  long  regarded  as  the  most  important  element 
in  treatment;  and  many  authorities  are  still  of  the  same  opinion^ 
although  the  disrepute  into  which  the  lancet  has  fallen  leads  to 
hesitation  in  its  use.  Formerly  the  surgeon  did  not  scruple,  in  any 
case  of  apoplexy,  to  cut  across  the  temporal  artery,  to  obtain  a  free 
flow  of  blood.  No  other  agent  reduces  so  quickly  and  so  considerably 
the  tension  of  the  blood,  and  patients  occasionally  regain  consciousness 
while  the  blood  is  flowing.     On  the  other  hand,  it  bus  been  objected 
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that  the  Iom  of  blood  maj  weaken  the  heart's  action  to  a  degree  thai 
would  increase  the  peril  of  an  extensive  hsemorrbage  iuto  the  brain. 
It  is  aluo  said  that,  in  most  cases  in  which  Tenesectioo  is  emplojed,  no 
distinct  beneficial  influence  can  be  traced.  But  the  absence  of 
immediate  evidence  of  its  utilitj  is  not  a  consideration  of  much 
weight,  since  the  arrest  of  the  bleeding  does  not,  at  the  moment, 
lessen  any  of  the  conditions  on  which  the  loss  of  consciousness 
depends.     But  if  venesection  is  used,  it  should  be  with  discrimination* 

The  diagnosis  of  hflemorrbage  should  be  reasonably  certain,  since  in 
thrombosis  loss  of  blood  will  do  only  harm,  by  weakening  the  heart 
and  favouring  the  extension  of  the  clot.  This  effect,  to  be  desired  in 
hflsmorrhage,  is  to  be  dreaded  in  softeniug.  The  indications  for 
yenesection  are  a  regular,  strongly  acting  heart,  and  an  incompressible 
pulse.  They  are  strengthened  by  distinct  hypertrophy  of  the  heart, 
by  full  arteries,  strongly  pulsating  carotids,  and  a  turgid  face.  The 
contra-indications  are  softness  of  the  pulse,  irregularity  and  dilation 
of  the  heart.  If  the  apoplexy  is  so  deep  that  the  respiration  and 
heart  are  suffering,  it  is  very  doubtful  whether  venesection  can  do 
any  good.  When  it  is  indicated,  the  sooner  the  blood  is  drawn  the 
better.  A  large  opening  should  be  made  into  the  vein,  and  ten  or 
twelve  ounces  allowed  to  flow  as  quickly  as  possible.  As  a  means  of 
arresting  hsamorrhage  from  a  branch  of  the  middle  cerebral,  compres- 
sion of  the  common  carotid  in  the  neck  has  been  advocated  by  Spencer 
and  Horsley,*  on  the  ground  of  the  observed  effects,  in  monkeys,  of  a 
diminished  flow  of  blood.  Their  observations  certainly  justify  a  trial 
of  the  method,  but  the  diagnosis  must  be  clear,  since  it  would 
certainly  favour  an  extension  of  the  clot  in  throml>08is. 

An  important  element  is  free  purgation.  This  has  a  powerful 
influence  on  the  cerebral  circulation,  by  filling  the  capacious  vessels 
of  the  intestinal  canal.  It  should  always  be  employed,  but  its  slow- 
ness renders  it  an  inefficient  substitute  for  bleeding  if  the  symptoms 
are  urgent  and  venesection  is  distinctly  indicated.  Croton  oil  or 
calomel  is  the  most  convenient  agent.  With  the  same  object  a 
diuretic  should  be  given. 

To  promote  the  contraction  of  the  cerebral  vessels,  ice  may  be 
applied  to  the  head,  provided  the  patient  is  not  collapsed,  and  a  giain 
of  ergotiutt  may  be  injected  under  the  skin.  Mustard  plasters  to  the 
nape  of  the  nock  may  be  employed  for  the  same  purpose,  to  induce 
reflex  contraction  of  the  arteries,  if  the  patient's  condition  is  one  of 
pallor  and  collapse.  The  old  practice  of  applying  them  to  the  soles 
and  calves  rests  on  an  intelligible  basis,  since  even  from  these  distant 
parts  an  effect  may  be  produced  on  the  cerebral  vessels,  and  the  dila- 
tation of  the  vessels  of  the  surface  must  aid  in  attracting  the  blood 
from  the  brain. 

Alcohol  should  be  avoidrd  unless  the  patient's  collapse  and  caidiac 
deproiisiou  are  extreme.     If  a  mild  stimulant  is  indicated,  ammonia 

•  '  Btit.  Med.  Joum ,'  1889,  i. 
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may  be  given.  It  is  very  desirable  to  arrest  convulsions  and  voiniting, 
because  these  tend  to  increase  the  bleeding.  In  one  case,  an  injection 
of  thirty  grains  of  chloral  into  the  rectum  appeared  to  stop  the  con- 
vulsions. 

In  all  cases,  but  especially  if  the  coma  is  prolonged,  or  the  secon- 
dary pyrexia  considerable,  the  danger  of  the  occurrence  of  bedsores 
mubt  be  borne  in  mind,  and  should  be  obviated  as  far  as  possible  by 
extreme  cleanliness,  by  a  water-bed,  and  by  changing  the  position  of 
the  limbs  from  time  to  time,  so  as  to  prevent  long-continued  pressure 
on  the  same  spot.  Hot- water  bottles  should  also  be  employed  with 
great  care,  since  a  degree  of  warmth  that  can  be  borne  with  impunity 
in  health  will  cause  a  blister  and  slough  in  early  hemiplegia. 

In  the  after-treatment  of  these  cases,  when  the  disturbance  of  the 
onset  has  passed  away,  and  slowly  lessening  palsy  remains,  it  is 
important,  with  the  view  of  preventing  a  recurrence,  to  observe  the 
rules  of  life  described  at  the  commencement  of  this  section. 

The  treatment  of  ventricular  and  meningeal  hffimorrhage  does  not 
differ  from  that  of  the  intra-cerebral  form,  although  little  can  be 
hoped  for  from  any  measures  that  can  be  adopted. 

Infjlntilb  Menxkoeal  HjBMOBBHAai  (Cbbebral  Bibth  Palbt). 

Meningeal  hsemorrhage  is  occasionally  produced  during  birth ; 
the  accompanying  damage  to  the  brain  may  cause  permanent  sym- 
ptoms, weakness  of  the  limbs  and  of  the  trunk,  inco-ordination,  spon- 
taneous movements,  convulsions,  and  mental  defect.  The  cases  vary 
much  in  degree,  and  it  is  only  in  the  more  severe  forms  that  ail  these 
symptoms  are  pfesent.  In  some  cases  the  legs  suffer  chiefly,  and  the 
condition  is  then  termed  "  congenital  spastic  paraplegia,"  a  malady 
that  has  been  already  described  (vol.  i,  p.  441).  When  the  sponta- 
neous movements  constitute  the  most  conspicuous  symptom,  the  state 
has  been  described  as  "congenital  chorea." 

The  relation  of  these  symptoms  to  injury  to  the  brain  during  birth 
was  suggested  by  Dr.  Little,*  and  has  been  clearly  established  by  the 
researches  of  an  American  physician,  Dr.  Sarah  McNuttf  The  fol- 
lowing account  of  the  symptoms  is  based  on  an  extensive  series  of 
consecutive  cases  that  have  come  under  my  notice,  doubtful  ones,  and 
acquired  lesions,  being  excluded.^ 

The  hssmorrhage  that  injures  the  brain  is  almost  always  due  to 

•  «  Nature  and  Treatment  of  Deformities,*  1853 ;  '  Obstetrical  Trans.,'  1862. 

t  '  American  Joamal  of  Obstetrics,'  January,  1885,  and  the*  Am.  Journ.  of  Med. 
Science,'  Junaarj,  1885.  See  also  a  valuable  paper  by  Dr.  H.  R.  Spencer,  'Obstet. 
Traiig.,'  vol.  xxxiii,  and  Parrot,  *  Clinique  des  Nouveau-n^.'  These  cases  have  also 
been  carefully  studied,  especially  in  their  later  stages,  and  in  conjunction  with  the 
acquired  cerebral  palsies,  by  Osier  ('  Cerebral  Pulsies  of  Children,'  1889),  and  by 
Sachs  (' Jonm.  Nerv.  and  Mcnt.  Dis.,'  1890;  "New  York  Med.  Journ./  1891). 

X  Later  observations  fully  confirm  the  conclusions  I  stated  in  a  lecture  on  '*  Birth 
Palsies,"  '  Lancet,'  1888. 
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special  difficulty  in  parturition.  In  some  cases  (about  a  fifth)  the 
presentation  is  unnatuml,  and  the  head  is  bora  last;  in  such  cases 
intense  mechanical  congestion  accompanies  the  compression,  and  the 
occurrence  of  hsemorrhage  is  easj  to  understand.  But  the  same 
symptoms  follow  cases  of  head  presentation,  when  the  labour  has  been 
long  and  difficult,  and  its  immediate  effects  were  shown  by  the 
difficulty  in  getting  the  child  to  live,  or  l>y  distinct  symptoms  of  con- 
Tulsions,  rigidity,  immobility  of  some  part,  dysphagia,  &c,,  present 
from  birth  or  coming  on  witbin  a  few  days.  About  half  the  cases 
are  firstborn,  but  in  almost  all  the  others  the  labour  was  specially 
difficult.  Ill  some  of  the  cases  the  forceps  was  used,  but  it  is 
probable  that,  as  a  rule,  the  lesion  has  been  the  result  not  of  the  use 
of  the  instruments,  but  of  the  conditions  that  made  them  necessary. 
In  rare  cases  the  clumsy  use  of  the  instrument  may  have  produced 
the  injury,  as  in  one  instance  in  which  a  permanent  indentation 
corresponded  to  the  centre  for  the  opposite  arm,  the  part  chiefly 
affected.  But  it  is  most  imiK>rtant  that  the  fact  should  be  clearly 
rec(»gnised  that  the  result  is  not  usually  due  to  the  instrumental  aid, 
because  parents  are  only  too  ready  to  expand  even  a  question  to  an 
assertion,  that  may  do  great  and  undeserved  harm  to  the  practitioner 
who  attended.  In  one  case,  a  fifth  labour,  the  forceps  was  not  used, 
although  it  had  been  employed  in  each  of  the  preceding  labours,  and 
the  children  had  escaped  injury.  But  I  have  met  with  a  few  cases  in 
which  the  condition  was  characteristic,  but  the  labour  unusually  quick 
and  easy,  and  even  premature.  It  is  conceivable  that  the  rapid  birth  of 
a  skull  softer  than  normal  may  cause  the  same  intra-cranial  damage  as 
the  opposite  conditions.  The  affection  seems  to  be  almost  as  frequent 
in  one  sex  as  in  the  other,  the  proportion  of  girls  Co  boys  being  at 
five  to  six. 

In  the  majority  of  cases  nothing  particular  is  noticed  in  the  condi- 
tion of  the  child  during  the  first  few  days  or  weeks  of  life.  In  a  few, 
however,  conspicuous  symptoms  attract  attention.  There  may 
be  an  evident  difficulty  in  swallowing;  one  arm  and  leg  are  not 
moved ;  sometimes  none  of  the  limbs  are  moved,  but  this  receives  less 
notice  than  does  one-sided  immobility.  Another  frequent  symptom 
is  convulsion,  general  or  unilateral,  and  often  accompanied  by  persis« 
tent  rigidity  of  the  limbs,  and  with  inversion  of  the  thumbs.  Barely 
the  head  is  bent  back.  The  convulsions  usually  cease  at  the  end  of  a 
week  or  two  after  birth  ;  deglutition,  if  at  first  impaired,  remains  so 
in  some  ilegree,  and  there  may  be  a  conspicuous  difficulty  in  supiK>rt- 
ing  the  head,  which  falls  to  one  side  long  after  the  age  at  which 
infants  are  usually  able  to  supi>ort  it.  But  these  symptoms  are  often 
disrei^arded,  and  very  often  it  is  not  until  the  child  is  four  or  five 
mouths  old  that  a  deficiency  of  movement  attracts  attention ;  while 
iu  others,  suspicion  is  only  excited  when  the  child  failb  to  stand  and 
walk  at  the  age  at  which  it  should  begin  to  do  so.  Sometimes  the 
first  thing  that  is  noted  is  strong  adductor  spasm  in  the  legs ;  in 
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other  cases  it  is  the  inability  to  effect  ordered  moTements  with  the 
hands.  lu  some  instances  convulsions  are  the  most  prominent  sym- 
ptom, and  the  difficaltj  in  the  use  of  the  limbs  is  often  ascribed  to 
them. 

The  weakness,  spasm,  inco-ordination,  and  spontaneous  movements 
usually  increase  during  the  first  two  years  of  life,  being  revealed  by 
the  structural  and  functional  development  of  the  nervous  system. 
Their  distribution  varies,  but  all  four  limbs  are  affected  in  about  two 
thirds  of  the  cases  (twenty-two  out  of  thirty-six),  and  the  trunk  and 
neck  muscles  are  also  conspicuously  involved  in  about  one  third  (eleven 
cases).  In  a  small  proportion  the  limbs  of  one  side  only  are  affected 
(seven  cases),  and  in  rather  fewer  (six  cases)  the  legs  alone  suffer  in 
considerable  degree.  Very  rarely  the  symptoms  are  confined  to  a 
aingle  limb. 

In  the  arms  there  is  weakness  and  some  spasm,  which  yaries  in 
character,  but  is  greatest  towards  the  extremity  of  the  limb,  and 
interferes  with  voluntary  movement.  The  elbow  is  generally  flexed* 
sometimes  extended.  The  wrist  is  at  times  bent  at  a  hght  angle  to 
the  forearm,  at  other  times  it  is  over-extended.  The  persistent  strong 
flexion  may  even  lead  to  subluxation.  The  thumbs  are  inverted  or 
extended ;  sometimes  the  metacarpal  bone  is  extended  and  the  pha> 
langes  flexed.  The  fingers  are  flexed  at  the  metacarpo-pbalangeal 
joints,  and  in  many  cases  they  are  over-extended  at  the  middle  joints 
which  may  be  subluxated.  Often,  however,  the  fingers  and  wrist  are 
in  constant  movement,  now  flexed  and  now  irregularly  extended.  The 
movement  is  generally  slow,  like  the  post-hemiplegic  athetoid  spasm 
(p.  86) ;  sometimes  it  is  quick,  and  may  bear  considerable  resem- 
blance to  the  movements  of  chorea.  In  slight  cases  the  amount  of 
spasm  is  trifling,  and  its  chief  effect  is  the  interference  with  voluntary 
movement,  which  always  exists  in  some  degree.  The  fingers  are 
separated  and  moved  irregularly  in  an  attempt  to  take  hold  of  an 
object.  It  is  often  impossible  for  the  child  to  pick  np  an  object, 
although  it  can  grasp  firmly  but  slowly.  In  a  severe  case,  when  the 
hand  has  at  last  closed,  it  may  be  very  difficult  for  the  child  to  relax 
the  grasp.  The  condition  of  the  legs  is  that  described  and  figured  at 
p.  446,  vol.  i.  Any  attempt  to  move  them,  and  any  peripheral  im- 
pression, excites  extensor  spasm,  which  renders  the  limbs  rigid,  the 
heel  being  drawn  up  and  the  toes  pointed  down.  There  is  commonly 
some  persistent  contracture  in  the  calf  muscles,  but  this  can  almost 
always  be  completely  overcome  by  steady  pressure  on  the  sole.  Often 
the  feet  are  slightly  inverted,  and  I  have  once  seen  such  extreme 
talipes  varus  that  each  foot  was  turned  in  and  fixed  at  a  right  angle 
to  the  leg.  Occasionally  there  is  some  persistent  contraction  of  the 
flexors  of  the  knee.  There  is  often  also  spasm  in  the  adductors  of 
the  thighs,  which  may  be  sufficient  to  carry  one  leg  in  front  of  the 
other  on  an  attempt  to  stand  or  walk.  The  knee-jerk  is  excessive 
when  the  relaxation  of  the  spasm  permits  its  state  to  be  ascertained ; 
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a  fooi-donut  can  aeldom  be  obtained.  Spontaneons  morementt  of  the 
toet  and  feet  mar  occationallj  be  observed,  and  there  are  aometlnies 
eonstantlj  repeated  morements  of  flexion  and  extension  of  the  trunk 
or  limbs,  especiallj  when  the  mind  has  suffered.  In  rerj  rare  cases 
the  arms  suffer  more  than  the  legs.  The  limbs  that  are  affected  are 
generallj  thin,  but  there  is  never  extreme  muscular  wasting.  Dimin* 
ished  length  of  limb  mar  be  perceptible  when  the  affection  is  ono> 
sided,  but  if  both  sides  are  inrolved  no  difference  can  be  found. 

The  muscles  of  the  trunk  are  sometimes  weakened,  so  that  the  child 
has  a  difficult T  in  sitting  up,  and,  if  allowed  to  do  so,  lateral  currature 
of  the  spine  maj  be  produced.  There  is  never  distinct  paralvsis  of 
the  face,  but  sometimes  traces  of  spasm  maj  be  observed  about  the 
Bsonth.  Occasionally  difficnltv  in  swaUowing  and  defective  articula- 
tion exist,  from  |iaraljtio  weakness,  aud  sometimes  asscKriated  with 
tremoloos  difficultv  in  moving  the  tongue.  The  defective  articulatiun 
is  doe^  in  manv  cases,  to  another  frequent  svmptom,  mental  defect. 
Tliia  exists  in  at  least  two  thirds  of  the  cases,  from  a  doubtful  amonnt 
to  complete  idiocy,  with  permanent  inabilitj  to  speak.  In  most  of 
the  cases  in  which  mental  power  is  low,  the  affection  of  the  limbs  is 
consderable,  bat  the  opposite  role  does  not  hold  good ;  the  musenlar 
affsetion  mav  be  severs  and  general,  although  the  mind  is  neariv  or 
quite  normaL  The  difficnltv  in  swallowing  or  mental  defect  or  Lolh, 
often  cause  dribbling  of  saliva,  and  this  seems  sometimes  to  go  on  as 
a  sort  of  habit. 

I  have  once  seen  considerable  defect  oi  sight  (associated  with  great 
Bsental  weakness) ;  the  ophthalmoscopic  appearances  and  action  of 
the  papils  were  normaL  Loss  of  sensation  in  the  skin  is  never  to 
befoond. 

The  affection  of  the  two  ndes  is  seldom  quite  equal,  and  the  two 
limbs  most  affected  are  alwavs  on  the  same  side.  Oceasionallv,  as 
alreadj  stated,  one  side  eseajies,  and,  if  the  right  limbs  are  those 
involved,  the  child  is  left-handed.  When  the  legs  seem  to  be  alone 
affected,  slight  inco-ordinativ-^n,  or  at  least  awkwirdoess  of  movemeni, 
■av  geDcrallv  be  observed  in  one  arm  or  in  both  on  careful  ej 


Convulsive  attacks  occur  onlv  in  a  small  proportion  of  casea,  and 
thej  are  rather  more  fr^uent  when  the  affection  is  ooe-sided  than 
when  it  is  general.  Thev  seldom  date  from  birth  ;  initial  oonvulsions 
rarelv  pers:st.  Subsequent  fits  begin  g^nerallv  daring  the  seeocd 
half  of  t  he  fint  jear,  lometimes  later ;  t bev  mav  cease  after  lasting  for  a 
abort  time,  or  mav  recur.  The  occurrence  of  fits  bears  no  relation  to 
the  severitv  of  the  limb  svmptoms ;  and,  inde^J.  the  latter  mav  l« 
scarot'lj  necoguisable  when  the  former  are  severe.  If  the  limb  svm- 
ptoms  are  one-sidrd,  ao  also,  as  a  rule,  arv*  the  convolsiona.  In  a  case 
in  which  the  lee*  oolv  were  affected,  and  the  leg  coitre  alone  f<iknni 
damaged,  the  fiu  began  in  the  grtat  toe  of  one  side  or  the  other.* 

•  FcT^wa.  *  Xaer.  Josx^  oT  Obrtrtziia,'  1891. 
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The  lubBeqnetit  coarse  of  these  cases  is  one  of  alow  impTOTenient^ 
which  is  greatest  when  a^  euables  the  will  to  be  brought  to  bear  on 
the  deft^t ;  butitia  onl;  when  aymptoma  are  alight  that  thej  approzi- 
malelv  <li«appcar.  A  peculiar  oscillation  in  walking  is  apt  to  be 
developed,  and  for  a  long  time  the  patient  nuy  walk  on  the  ball  of  the 
foot,  the  toes  being  over-e  it  ended,  or  upon  the  toes  chieflr,  from  the 
talipes  equiuus.  The  knees  are  eometimea  imperfectly  extended  even 
in  walking,  and  there  may  be  persistent  inversion  of  the  feet.  Theae 
OondiiioDS  may  lessen,  but  often  remiun  in  some  degree,  ao  that  a 
peculiaritj  of  gait  maj  persist  through  life. 


Patholoot. — In  many  of  these  cases,  aa  we  hare  seen,  conTnlaiou, 
rigidity,  and  paralysis  are  observed  immediately  after  birtb.  If 
children  die,  who  present  sach  aymptoma,  meningeal  hemorrhage  ia 
inrariably  found.  The  eitrarasation  ia  eometimea  over  the  convexi^ 
of  the  brain,  sometimes  at  the  base.  In  the  former  situation  it  ia 
generally  bil.Lteral,  and  ia  moat  oonsiderable  over  the  central  iMpoa 
and  towards  the  middle 
line  (Fig.  118)  ;  it  is 
found  also  on  the  medial 
aspect  of  the  hemisphere 
(Fig.  119)  ;  this  is  pro- 
bably due  to  the  effects  of 
the  overlapping  of  tht; 
edges  of  the  sagittal  su- 
tnrea.  Sometimes,  bow- 
ever,  it  ezista  only  over 
tlie  posterior  purt  of  the 
Gonvezitj.  Where  the 
layer  of  blood  ia  thicker, 
the  convolutions  are  muob 
compressed,  and  are  some-  p,^,  ii8,_M>i,inge«l  lismiorrhs^  daring  Urth. 
times    much   injured,   the  The  shading  repreienti  tbs  iCrmvssHOQ. 

cerebral  tissue  being 
broken  up  and  infiltrated 
with  blood.  The  bBsmor* 
rhage  at  the  base  is  chiefly 
ia  the  posterior  fossa  be- 
neath the  tentorium,  sur- 
rounding the  pons  medulla 
and  cerebellam,  and  it 
generally  proceeds  from  a 
lacemtion  inthecerel)ellar 
hemiaphere.  Dr.  McNuU 
found  that  the  baaal  he- 
morrhage occurred  in  caaea  of  head-preaentation,  while  the  moat 
intenae  extravasation  over  the  oerebtal  hemispheres  waa  found  in 
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Blum. 


OMM  <d  foot-preMnUlimi.    It  ia  proh&Me,  however,  that  the  cortical 
faMmorrbage  «l>o  ocean  in  caKB  io  vbicU  ibe  head  ia  boru  finL 

In  older  children,  wbo  pn^sent  the  symptonu  that  bare  been 
deacHbed,  th«  leiion  found  ia  atro{>h;  of  the  coiiTulntioni  ia  a  certain 
ragioo  of  the  brain,  gentrrally  the  centr^  con*olutiuDi,  vhich  mav  be 
amall  and  iudumted,  and  lie  at  the  bottom  of  acmuideratle  depression. 


Pio.  120. 


Fi«.  131. 


Thia  appeanince  agreea  perfectly  with  the  condition  found  in  earlj 
rniw.  aince  the  bl'>od  will  be  alowlj  removed,  and  only  the  damaf^e  to 
the  cortex  of  the  brain  will  remnin.  Tlie  long-continued  compreaaion 
of  the  convolutiuDa  hindera  their  develnptni-nt  where  the  lajer  of 
blood  ia  tbiclccst,  even  if  Ihej  are  not  actually  damaged  bj  the 
compreaaion,  and  a  stat«  of  atrojihic  scleroaia  resulta  at  the  apot 

Theae  conditions  explain,  to  a  large  extent,  the  Hjmiitoma  obterved. 
^0  facta  that  the  thickest  part  of  the  extrarasation  is  often  at  the 
motor  region,  and  that  it  is  over  both  hemispherea,  explain  the  dia> 
tribution  of  the  svmptoms  in  the  limbs,  and  their  bilateral  character. 
It  muat  aometimea  be  chiefly  on  one  aide,  and  thus  unilateral  effecta 
are  produced.  The  frequency  with  whi<th  the  le^  are  inrolred  In 
Gttnaiderable  dek;ree  is,  no  doubt,  due  to  the  position  of  the  leg 
oentrea  near  and  in  the  longitudinal  fissure,  and  it  is  here  that  the 
extravaaation  is  most  abundant.  Ei|>erim<>nt  refers  to  the  ssme 
r^ion  the  centri-ii  for  the  trnnk  muscles,  which  are  also  often  weak- 
ened,  while  the  extension  of  the  liDBmorrha^e  in  front  of  the  central 
convolutions  may  eijilain  the  frequent  difficulty  in  supporting  the  head. 
The  persistence  of  some  nerve-cells  only  slightly  damaged  may  explain 
the  occurrence  of  the  convulsions,  and  perliaps  also  tlie  spontaneona 
movements.  The  spasm  may  be  connected  in  part  with  the  arrested 
development  ol  the  pyraniidiil  fibres,  wLith  are  fewer  than  nonnat.  The 
spasm  in  the  le|,'s  reKembles,  in  its  main  features,  that  which  fujlowa  a 
lesion  of  the  jiyramidal  tracts  in  the  spinal  cord,  and  any  differences 
are  no  doubt  due  to  the  uccurreuce  of  the  dinease  during  the  sta<;e  of 
development.  Whether  any  uiure  complex  mechanism  may  be  oon- 
cerned  in  producing  the  inoo-ordi nation,  such  as  the  deficient  control 
and  balance  of  other  cerebral  centres,  we  cannot  say.  The  exti^nt  of 
tbe  damage  to  the  cortex  of  the  brnin  is  a  sufficient  eiplanfttion  of  the 
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mental  deFect  that  bo  often  co-exists ;  and  the  fact  that  it  is,  in  rare 
cases,  chiefly  over  the  occipital  lobes,  enables  as  to  understand  the 
impairment  of  sight  occasionallj  observed. 

We  are  not  at  present  able  to  saj  what  sjmptoms  are  due  to 
hsemorrhage  about  the  pons  and  medulla.  It  seems  reasouable  to 
ascribe  to  this  the  weakness  of  the  neck  and  the  sjmptoms  in  the 
region  of  the  bulbar  nenres.  Nevertheless  it  is  possible  that  these 
maj  be  due  to  sj  in  metrical  lesions  in  the  cerebral  hemispheres  in  the 
lower  parts  of  the  central  convolutions,  and  the  prefrontal  lobe 
adjacent  to  them,  over  which  the  hsBmorrhage  is  apt  to  extend,  as  the 
figures  show.  It  is  unlikely  that  any  limb  symptoms  are  due  to 
injury  to  the  anterior  pyramids  of  the  medulla,  because  the  symptoms 
.  are  similar  in  all  cases,  and  are  certainly  generally  due  to  the  cortical 
lesion.  That  they  are  the  same,  whether  or  not  there  is  weakness  of 
the  neck,  is  a  fact  that  suggests  the  cortical  origin  of  the  latter  sym- 
ptom also. 

DiAOKOSis. — In  a  well-marked  case,  in  which  the  symptoms  are 
general,  the  recognition  of  the  disease  is  easy  if  its  occurrence  is 
known.  Some  difficulty  is  presented  by  cases  in  which  the  symptoms 
are  one-sided,  or  in  which  the  legs  only  are  affected.  The  most 
important  distinctions  from  other  cerebral  diseases  are,  first,  that  the 
condition  is  stationary  and  not  progressive ;  and  secondly,  that  there 
is  no  history  of  a  distinct  onset  at  some  period  subsequent  to  birth. 
Symptoms  of  similar  character  are  occasionally  caused  by  a  tumour 
of  the  brain,  but  then  gradual  development  and  steady  increase  show 
the  existence  of  a  progressive  lesion.  Similar  stationary  symptoms 
may  succeed  an  acute  lesion ;  there  is  then  a  clear  onset  to  be  traced, 
often  with  severe  symptoms,  and  preceded  by  perfect  freedom  from 
any  similar  affection.  In  the  case  of  birth-palsy,  if  the  derangement 
of  movement  was  first  noticed  at  a  certain  period,  it  is  generally 
evident  that  attention  had  not  been  specially  given  to  the  state  of 
the  limbs.  A  distinct  difficulty  in  birth,  or  an  unnatural  presenta- 
tion, can  generally  be  ascertained;  and  in  many  cases  there  is  a 
history  of  convulsions,  ^.,  immediately  after  birth,  to  confirm  the 
diagnosis.  When  tbe  legs  suffer  chiefly,  the  case  is  often  thought  to 
be  disease  of  the  spinal  cord.  As  already  mentioned,  however,  slight 
derangement  of  movement  in  the  hands  can  generally  be  detected,  and 
it  should  be  remembered  that  primary  chronic  disease  of  the  cord  in 
young  children  is  almost  unknown.  In  any  case  of  spastic  paraplegia 
in  a  child,  in  whom  there  is  no  bone  disease,  a  cerebral  cause  is  always 
probable. 

The  greatest  diagnostic  difficulty  is  the  distinction  of  the  cases  from 
those  in  which  the  brain  has  suffered  before  birth,  either  from  disease 
or  developmental  defect.  In  such  cases  the  birth  is,  as  a  rule,  easy, 
although  it  is  doubtful  whether  the  distinction  is  absolute  (see  above). 
The  limbs  do  not  present  the  inco-ordination  or  rigidity,  and  there 


axe  no  acute  symptoraa  immf^iately  after  liirtb.  or  indicalion  that  tl 
cliild  hao  suSered  duno);  tbe  pncess.  Ou  the  other  band,  then 
uauall^  grave  meotoJ  defect,  aod  often  a  bistorjr  uf  a  teudi-Ui^r  | 
idiocf  or  nervous  matadiea  in  the  famil)-. 

FRoaNoaiB. — Aa  the  damage  to  the  brain  is  necessarily  permaneo^ 
BO  are  its  effects.  But  when  there  is  no  conaideriible  menial  dtfi 
the  disorder  of  movemi'nt  leasena  ta  later  childhood,  beciiuse  tbe  will 
gTadaiili;  a^'quires  more  pnwiT  over  the  movement  of  the  limLi*,  ui 
la  able,  to  s^uie  titi^nt,  to  counteract  the  influence  of  the  spasm.  I 
all  ez<'ei>t  the  most  st-vere  casea  the  child  ultimately  acquires  uib 
ability  to  etaud  and  wult,  although  it  may  be  only  at  the  age  of  d 
oreiijhL  Aa  already  stated,  the  gait  is  often  permanently  [ieculi» 
The  meutol  condition  also  slowly  impruvL-s,  In  evury  case,  howerw, 
the  prognosis  must  depend  on  iLe  severiiy  of  the  Bvm|itum>;  vlnt 
state  the  improvement  will  ultimately  leave  must  dt-pend  upon  ll 
amount  of  diefect,  motor  nud  mental,  and  upon  thi?  signs  of  imt'rDffr 
ment  that  o*n  be  disoerued.  It  must  be  remembered  also  Ihat,  ui 
rule,  the  greater  the  defect,  the  later  does  improvemont  oucnr. 

Tkkxtmkiit. — Drugs  have  no  influence  on  the  morbid  BtaU 
hut  Iitlle  on  the  Byiiipti>me.      Even  in  tbe  eiirly  RtHge,  si<on 
birth,  it  is  doubful  vrhelher  any  Ireaiment  can  influenee  the  procM 
by  nbii'h  the  brain  is  danviged.     The  meningi-al  beeinorrhago  pruhal^ 
oci'urs  during  birih  only,  and  ibere  is  no  evid<-Dce  of  any  subsequsd 
increase  in  the  exirav^isation.     No  agents  can  he  ex|>ectedto 
the  removal  of  the  compressing  blond,  which  is  only  slowly  abioi 
mttior  permanent  tissue-c binges  have  occurred  in  the  corlei. 
less  it  could  be  removed  by  a.  snrgical  o|<i'ralion,  but  this  would 
to  he  severe,  and  the  di^ignosis  would  require  a  degree  of  cei 
that  could  sciireely  be  obtaiuod  ui'lil  ch:iuges  had  oeeurred  in 
brain,  from  which  recoveiy  nouM  be  dtmbtful.     The  slow  diinie 
the  symptoms  caimot   be  ascribed  to  the  recovery  oft 
damaged  structures,  since  ihey  must  have  passed  iutci  a 
oicatrii'ial  condition  long  before  iminovemcnt  commences.    It  nn 
due  rather  lo  the  functional  education  of  those  parts  that  area 
itly  injured,  and  to  the  compCDsat ion  effected  by   uudanxj 

Tieatmeut,  as  far  us  it  is  possible,  must  oonsi&t  in 
by  traiuing  the  motor  power  that  remains,  and  increasing  d 
that  it  can  afford,  by  a  process  of  muscular  education,  aadf^ 
ttally  bj  rhvtbmical  movements  of  the  limbs,  fiiigeis,  &c.  Wbeafl 
iu«i>- ordination  ia  slight,  and  tbe  child  is  old  enough,  a  key  Ijf 
«rtt>T  is  a  useful  means  of  niuscuLir  and  mental  education.  As  Ml 
a*  tbe  child  beomes  able  to  stand,  the  attempt  lo  walk  is,  ta  HmH 
««lMtble  tiaiuiug,  lustrumenta  sometimes  enuble  it  to  stand  14 
tMM  Won  this  would  otherwise  be  possible,  and  thoj  tn^r  i 
^tOiitiM]  MCC«lerate  Lmirovemeut.     It  in  usdess,  however,  toetn] 
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instruments  until  tliere  is  enough  Yoluntarj  power  and  control  to 
enable  the  child  to  stand  alone  with  their  aid.  Electricitj  in  all 
forms  is  useless ;  its  prolonged  use.  in  cases  under  mj  care,  has  shown 
that  it  has  no  iufluonce  over  either  the  weakness,  the  spasm,  or  the 
inco-ordination.  The  treatment  of  convulsive  attacks  is  similar  to 
that  of  other  forms  of  epilepsy,  but  tbey  are  less  readilj  influenced 
by  drugs. 


SOFTENING  OP  THE  BEAIN. 

Softening  of  the  brain*  is  the  common  result  of  many  morbid  pro- 
cesses. The  diminution  of  consistence  is  due  to  the  breaking  up  of  the 
nerve  elements ;  the  resulting  particles  become  separated  by  serum, 
so  that  a  soft  pulp  replaces  the  original  firm  tissue.  It  is  the  charao* 
teristic  effect  of  inflammation  of  the  brain, — and  not  long  since  aU 
forms  of  softening  were  thought  to  be  inflammatory.  We  now  know 
that  most  cases  of  acute  softening  are  due  to  a  very  different  causes 
to  the  arrest  of  the  blood-supply  l»y  occlusion  of  an  artery .f  In  the 
part  supplied  by  the  occluded  vessel,  the  nerve  elementB,  deprived  of 
nutrition,  at  once  lose  their  functional  powers,  and  quickly  undergo 
«legeneration.  In  many  parts  of  the  brain  there  is  not  sufficient  com- 
munication between  the  terminal  arterial  twigs  to  permit  of  the  re-esta- 
blishment of  the  circulation,  and  structural  degeneration  occurs  in  the 
delicate  nerve  elements  with  great  rapidity ;  in  other  parts,  anastomoses 
enable  the  blood-supply  to  be  re-established,  and  the  function  returns 
after  transient  arrest.  A  similar  result  may  follow  occlusion  of  a  vein : 
if  the  venous  communications  are  insufficient  to  allow  the  blood  to 
escape  by  some  other  channel,  the  circulation  in  the  part  is  at  an  end, 
and  the  nerve  elements  break  up ;  but  the  venous  anastomoses  are 
generally  sufficient  to  prevent  complete  necrosis  of  the  [)art  In  rare 
instances  there  is  softening  that  cannot  be  referred  to  either  of  these 
processes,  but  it  is  then  always  chronic,  never  acute.  Thus  we  may 
distinguish,  as  pathological  varieties  of  softening,  Acute  Softening 

*  It  shoald  be  remembered  that  there  it  a  considerable  difference  between  the 
l)opalar  and  the  medical  uses  of  the  term  "  softening  of  the  brain."  The  general 
meaning  attached  to  the  term  is  chronic  mental  failure,  and  the  disease  most 
frequently  thus  designated  is  general  paralysis  of  the  insane.  In  medical  use  the 
term  is  restricted  to  the  condition  in  which  the  physical  i^tate  actually  exists.  Some 
care  must  therefore  be  exercised  in  using  the  term,  lest  it  convey  an  erroneoos 
imprexsion  of  the  nature  and  course  of  the  disease. 

t  The  relation  of  senile  softening  to  degeneration  of  the  arteries  was  first  cleariy 
recognised  hy  Rostan  in  1823,  and  soon  afterwards  by  Abercrombie,  Carswell,  and 
others.  That  embolism  is  a  frequent  cause  of  softening  was  first  pointed  out  by 
Yirchow  (in  the  An»t  volume  of  his  *  Archives '),  and  in  this  country  by  Kirkes,  who 
In  an  admirable  paper  ('  Medico-Chir.  Trant.,'  1852,  p.  281)  brought  our  knowledge 
of  the  subject  within  a  measurable  distance  of  its  present  posiiiou,  and  he  did  §• 
apparently  without  being  acquainted  with  the  earlier  paper  of  Virchow. 
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from  (1)  inflammation,  (2)  arterial  occlusion,  (8)  yenous  occlusion, 
and  Ghrouio  Softening.  The  first  of  these  varieties  will  be  described 
in  the  chapter  on  inflammation  of  the  brain,  and  the  last  among  tho 
degenerations.  Softening  also  results  from  pressure,  but  is  a  secon- 
dary and  unimportant  form. 

SOFTENINO     FBOM     AbTBBIAL    OoOLTJSION     (NeOBOTIO     SOTTBNXirO ; 

Encephaxomalacia). 

Softening  from  arterial  occlusion  is  not  only  far  more  common  than 
all  the  other  forms  of  softening  put  together,  but  it  is  one  of  the  most 
frequent  diseases  of  the  brain,  perhaps  exceeding  in  frequency  cere* 
bral  hemorrhage.* 

Oenebal  Etiology  and  Pathology. — Two  pathological  pro- 
cesses may  cause  the  occlusion  of  an  artery;  a  pluir  coming  from  a 
distance  may  be  carried  into  it  by  the  blood  (('mbolism),  or  a  plug 
may  be  formed  in  it  by  coagulation  (thrombosis).  There  is  an 
important  difference  in  the  pathological  relations  of  these  two  pro- 
oesses.  Embolism  is  the  result  of  a  morbid  process  elsewhere  in  the 
circulation,  commonly  in  the  heart.  Thrombosis  is  usually  the  result 
of  local  disease  of  an  artery  of  the  brain,  by  which  either  its  calibre 
is  narrowed,  or  its  inner  surface  is  changed,  so  as  to  cause  coagula- 
tion ;  often  both  these  conditions  coincide.  The  chief  pathological 
processes  that  cause  these  changes  are  atheroma  and  syphilitic 
disease.  A  change  in  the  constitution  of  the  blood,  rendering  it  prone 
to  coagulate,  and  slower  movement  of  the  blood,  from  feebleness  of 
the  heart,  often  aid  the  effect  of  the  arterial  disease  in  producing 
thrombosis,  and  sometimes  cause  it  when  the  aiteries  are  free  from 
disease. 

Although  tho  primary  processes  of  thrombosis  and  embolism  are 
thus  distinct,  and  usually  occur  under  very  different  conditions,  they 
are  often  conjoined  in  a  secondary  manner.  If  an  artery  is  obstructed 
by  embolism,  the  stagnant  blood  in  it  may  clot,  extending  the  occlu- 
sion. If  a  clot  forms  in  an  artery  it  may  be  detached  (as  Laborde 
has  shown),  and  may  obstruct  the  yessel  further  on  by  a  process  which 
is  actually  embolism.  But  the  process  is  regarded  according  to  its 
general  and  primary  character,  and  the  distinction  between  them 
should  always  be  kept  clearly  in  view. 

Embolism, — The  source  of  the  plug  must  be  somewhere  between 
the  lungs  and  the  brain, — in  the  pulmonary  veins,  the  left  side  of 
the  heart,  the  commencement  of  the  aorta,  or  the  large  arteries  of  the 
neck.  It  is  possible  that  septic  material  may  pass  through  the  lungs 
and  lodge  in  the  brain,  but  oniy  capillaries  can  be  obstructed  by 

^  This  U  the  common  opinion,  and  U  very  likely  correct,  although  the  eridenos 
if  not  eonclaslve.  In  the  poit-mortem  room,  haemorrhage  is  the  more  frequent 
lesion,  hut  hamorrhage  Is  more  often  quickly  fatal  than  softening  is. 


ACUTE   SOFTENIKO.  423 

particles  that  can  pass  through  the  capillaries  of  the  lungs,  and  anj 
local  softening  of  the  brain  thus  produced  is  ustiallj  purulent^  a 
cerebral  abscess  or  minute  points  of  suppuration.  When  an  arterj 
has  been  plugged  in  consequence  of  septicseuiic  processes  in  the 
general  system  (as  uterine  phlebitis),  there  has  usually  been  either 
a  pulmonary  abscess  or  endocarditis  to  furnish  the  embolus.  In 
most  cases  the  plug  comes  from  the  heart,  and  its  source  is  either 
diseased  valves,  '*  vegetations  "  from  which  are  separated  and  carried 
along  with  the  blood,  or  a  coagulum  in  the  left  auricle,  a  fragment  of 
the  clot  being  detached.  It  is  rather  more  common  in  cases  of  recent 
endocarditis,  rheumatic  or  ^  ulcerative,*'  than  in  chronic  disease.  A 
fresh  attack  of  endocarditis,  in  valves  previously  diseased,  is  especially 
likely  to  give  rise  to  embolism.  The  plug  may  come  from  either  the 
aortic  or  mitral  valves,  but  comes  from  the  latter  much  more  often 
than  from  the  former.  The  most  frequent  cause  is  mitral  constriction, 
in  which  several  conditions  probably  favour  the  occurrence ;  the  slow 
flow  through  the  narrow  orifice  during  diastole  permits  the  aggrega- 
tion of  white  corpuscles  on  the  valve,  aud  the  quick  flow  during  the 
auricular  systole  tends  to  detach  the  masses  thus  formed.  Moreover,  in 
this  disease  there  is  often  great  dilatation  of  the  auricle,  and  clot  forms 
in  the  auricular  appendix;  fragments  of  this  clot  are  apt  to  be 
detached,  or  soften in<;^  occurs  within  it,  and  the  particles  pass  into 
the  blood.  The  softened  clot  often  contains  organisms,  and  in 
ulcerative  endocarditis,  also,  the  particles  detached  (usually  small) 
may  carry  infective  micrococci  into  the  cerebral  arteries.  Hence  in 
both  these  conditions  there  is  often  plugging  of  minute  vessels,  and 
inflammation  in  the  walls  of  the  vessels  and  the  adjacent  tissue. 

Outside  the  heart,  the  plug  comes,  occasiouiilly,  from  the  lungs.  Lees 
rarely  it  comes  from  the  aorta ;  when  its  wall  is  the  se<it  of  atheroma, 
fragments  of  degenerated  tissue  or  of  clot  may  be  carried  away  bj 
the  blood.  I  have  once  known  the  plug  to  come  from  the  interior 
of  an  aneurism.    Echinococcal  embolism  has  been  once  observed. 

Embolism  occurs  with  equal  frequency  in  both  sexes.  It  is  met 
with  at  all  periods  of  life,  but  is  most  irequeut  between  later  child- 
hood and  middle  life.  In  the  old  it  is  less  frequent,  both  absolutely 
and  in  comf>arison  with  thrombosis.  The  subjects  of  it  have  usually 
suffered  from  those  diseases  that  are  attended  with  endocarditis — 
rheumatic  fever,  chorea,  scarlet  fever,  in  this  order  of  frequency.  It 
may  occur  in  the  course  of  these  diseases,  or  succeed  them  at  any 
interval  of  time.  At  the  time  of  the  embolism,  or  soon  afterwards, 
the  signs  of  organic  heart  disease  are  almost  always  to  be  recognised. 
It  occurs  also,  although  very  rarely,  as  a  result  of  other  acute  specific 
diseases,  any  one  of  which  is  occasionally  attended  with  endocarditis. 

An  immediate  exciting  cause  is  rarely  to  be  traced.  I  have  met 
with  one  instance  in  which  the  obstruction  followed  immediatelj  a 
■evere  fright,  which,  by  exciting  the  action  of  the  heart,  may  have 
effected  the  detachment  of  the  plug.    Increased  coagulability  of  the 
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blood  sometimes  co-operates  bj  causing  an  increase  of  deposit  on 
diseased  yalves,  or  the  formation  of  a  separate  clot  in  a  feeble  heart. 
Hence  embolism  often  occurs  a  week  or  two  after  childbirth.  This  is 
a  point  of  some  practical  importance  :  conditions  fayouring  thrombosis 
do  not  necessarily  render  embolism  levs  probable. 

Tbmombosis. — As  we  have  seen,  thrombosis  may  be  due  to  atheroma, 
to  syphilitic  disease  of  the  arteries,  to  disease  of  their  wall  by  adjacent 
inflammation,  compression,  or  invasion  by  new  growth,  or  to  a  change 
in  the  blood. 

Atheroma. — The  larger  arteries  at  the  base  of  the  brain  are  rery 
common  seats  of  the  thickening  of  the  inner  coat,  called  by  Yirchow 
''Endarteritis  deformans,*'  which,  when  fattily  degenerated,  con- 
stitutes *'  atheroma."  Opaque  yellow  thickenings,  sometimes  calcified, 
are  the  result.  Only  one  or  two  of  these  may  be  present ;  but  the 
change  usually  iuYolves  many  of  the  larger  vessels  at  the  base,  and 
eitends  for  a  considerable  distance  ali)ng  the  chief  branches.  Its 
distribution  may  be  symmetrical.  A  similar  change  may  eiist  in 
arteries  elsewhere,  or  it  may  be  confined  to  those  of  the  brain.  The 
exciting  cause  of  this  disease  is  probably  the  strain  to  which  these 
arteries  are  exposed  in  consequence  of  their  proximity  to  the  heart 
and  their  deficient  external  support.  It  is  not  easy  to  explain  their 
occasional  freedom  from  atheroma  when  this  is  abundant  elsewhere. 
The  result  of  the  degeneration  is  to  abolish  the  elasticity  of  the  vessel, 
to  change  its  calibre,  sometimes  to  lessen  it  or  to  close  it  altogether, 
•ometimes  to  enlarge  it.  Alterations  in  the  lining  membrane  lead 
to  the  formation  of  clot  upon  it,  as  on  a  foreign  body.  Where  the 
calibre  of  the  vessel  is  increased  the  current  is  retarded,  and  this  also 
facilitates  coagulation.  The  smaller  arteries  in  the  cerebral  substance 
do  not  suffer  in  the  same  degree  ;*  but  the  orifices  of  branches  coming 
off  from  an  atheromatous  vessel  are  often  narrowed  or  closed,  although 
the  main  trunk  is  pervious,  and  thrombosis  may  be  confined  to  these. 

Atheroma  is  common  after  middle  life,  and  iuci eases  in  frequency 
with  age.  It  occasionally  occurs  before  forty,  chiefly  in  association 
with  chronic  Blight's  disease,  in  which  the  arterial  tension  increases 
the  strain  on  the  vessels.  Gout  also  induces  early  degeneration. 
Softening  from  atheroma  shows  a  corresponding  relation  to  age.  It 
increases  in  frequency  as  life  advances,  and  the  increase  continues,  if 
due  correction  is  made  for  the  diminitthed  population,  to  extreme 
senility,  exhibiting  in  this  respect  a  contrast  to  hsemorrhage  (see 
p.  887).  The  occurrence  of  atheroma,  and  therefore  of  softening,  is 
facilitated  by  chronic  alcoholism.  A  cachectic  state  of  the  system,  or 
some  cause  (such  as  prostrating  illness  or  grief)  that  alters  the 
constitution  of  the  blood,  and  weakens  the  action  of  the  heart, 
often  concurs  in  iTOciuciug  the  thrombosis.  The  gouty  diathesis 
may  thus  co-operate,  and  even  cause  premonitory  thrombosis  elsewhere. 

*  Fntty  degenerution  of  tho  celU  lining  the  pvriva»cular  slicatht  of  ihe  iniiiuto 
arteries  ii  very  common  even  in  tho  young,  bat  ii  without  pathological  signiflcanca 
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SyfihilUic  diieau  ia  a  common  cause  of  toiten'mg.*  It  ia  cbiefl;  & 
CcnaequsDce  of  acquired  ajphUie.  and  so  occurs  in  adult  life.  About 
lialf  tha  sufTcrera  are  between  thirty  aad  forty  at  the  time  of  the 
attacli,  one  third  between  tweiitjani]  thirtj,  anJ  must  of  the  remaiuder 
between  forty  and  fifty  ;  under  twenty  and  over  fifty  it  ia  very  rare. 
The  period  after  infection  at  which  it  is  developed  vaiiea  much,  but  in 
the  majority  of  cases  is  from  one  to  tvelve  years.  I  have  met  with  it 
aa  early  as  six  moulbe  and  as  l.ite  us  nineteen  years  after  the  primary 
iore.  Fifty  cases  in  which  the  diagnoais  was  practically  certain,  and 
the  period  after  iofection  could  be  definitely  ascertained,  were  dis- 
tributed as  follows ; — In  a  quarter  the  onset  waa  during  the  first  two 
years  after  infrction,  and  the  remainder  were  distributed  thus: 
2 — 3,  nine  ca-^es;  3 — 5,  seven  easis;  6 — 10,  nine  cases;  11 — 15,  eleven 
cases ;  16—20,  four  cnses.  The  longest  intervals  were  18  and  19  yeaj% 
the  shortest  6  months  (eziept  a  doubtful  case  at  3  montbs).  Ko 
cises  is  married  women  are  available  for  comparison  because  the  date 
of  infeclion  cannot  be  asc<-i'tained  ;  many  other  cuses  are  not  avulable 
because  the  iudividiiat  has  had  more  than  one  sore.  The  above 
twenty-six  cases  are  all  that  could  be  empluytd  for  this  purpose  out  of 
about  a  hundred  of  which  I  have  nutes.  in  which  the  diugiiosis  was 
reasonably  certain.  It  haa  been  met  with  in  cLuracterlatic  form  as 
a  result  of  inherited  syphilis,  between  birth  and  the  tenth  year. 

As  an  isolated  change  (apart  from  m;i&sive  syphilitic  growths)  it  it 
almost  confined  to  the  larger  arteries  of  the 
base.  The  vessels  most  commonly  affected 
are  the  internal  carotid,  middle  cerebral 
vertebral,  basilar,  and  posterior  cerebral 
One  or  many  vessels  may  be  affected  Tbe 
distribution  of  tbo  change  is  commonly  ir- 
regular, but  sometimes  it  ia  symmetricaL 
The  change  may  proceed  to  the  obliteration 
of  the  vessel,  but  more  frequently  when  ihe 
lumen  iseonsideraldy  narrowed  a  clot  forms 
within  it  and  suddenly  arrests  the  circuU 
tion,  or  foims  in  branches  arising  from  the 
affected  pait.  The  disease  consists  in  a  fibro- 
nuclear  growth  in  the  wall,  which  causes  a 
nodular    projection   on    the  exterior  (Fig 

122),  and  diminishes  also  the  calibre  of  the    f,o   ibb  — Syphil  Uo  i 
vessel.    The  projectiuns  are  more  nodular        of  the  laiilur  and  vertctml 
irregular,  and  less  opaque  than  in  atheroma.       '^ub^L*  "'"^'^ 
The  structure  of  ibe  growth  resembles  that 

of  eypbilomata  elsewhere.  It  generally  bi  gins  by  a  nuclear  pro* 
lifcratiuo  between  the  inner  coat  and  the  elastic  lumina,  W 
outside  iJte  latter :  in  the  former  case  the  elastic  kmina  ie  pushed 
outwards  ;  it  way  undergo  degenerative  softening,  and  a  thiombui 
•  Sn  tilto  tho  writer'i '  Sy|>biliB  ind  the  Nervoni  iijileiii,'  1893,  Lect.  II. 
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cuea  of  foot- present  at  ion.     It  ii  prohaMe,  however,  that  the  cortical 
hnmoirhage  alio  ocean  in  caa«8  in  which  the  head  is  born  fii-Bt. 

In  older  children,  who  pi-eient  the  aymptomi  that  have  heen 
described,  the  lesion  found  ii  atro]>hj  of  the  couTolutiont  in  a  certain 
region  of  the  brain,  gentrallj  the  central  convoIutiiiiiB,  which  maj  be 
small  aad  iuduntted,  and  lie  at  the  boitom  of  acnnaiderable  depiessioB. 


Fio.  120. 


Fia.  121. 


Thii  appearance  agreee  perfectly  with  the  condition  found  in  earl; 
ewM,  linoe  the  bt<iod  will  be  elowlj  rcnioved,  and  only  the  damof^e  to 
the  cortex  of  the  brain  will  romnin.  TIjs  Inng-contiDueJ  compreisioii 
of  the  convolutions  hinders  their  dcTelopmoiit  where  the  layer  of 
blood  ii  thiclccst,  even  if  thej  are  not  actually  damaged  by  the 
compressiun,  and  a  state  of  atro|ihic  sclerosia  reaulis  at  tbe  spot. 

Theae  conditions  explain,  to  a  large  <^xtont,  tlie  BymjitomB  ohier*ed. 
Tbe  faot«  that  the  thickest  pai-t  of  the  extraTasation  is  often  at  the 
motor  region,  and  that  it  is  over  both  heini8]>heres,  explain  the  dis- 
tribution of  the  symptoms  in  the  limbs,  and  their  bilateral  oharacter. 
It  must  sometimes  be  cbieQy  on  one  side,  and  thus  unilateral  effects 
are  produced.  The  frequency  with  wbi<:h  the  legs  are  InTolved  in 
ciinsidenible  dei;ree  ia,  no  doubt,  due  to  the  position  of  the  \eg 
centres  near  and  in  the  longitudinal  fiasure,  and  it  Ih  here  that  the 
extravasation  is  moat  abundant.  Exj^erimcnt  refers  to  the  same 
region  the  centruii  for  the  trunk  muscles,  wliich  are  alao  often  weak- 
ened, while  the  extension  of  the  Immnrrhiige  in  front  of  the  central 
cooToIutions  may  ei{ihiin  the  frequent  difficulty  in  supporting  the  head. 
The  peraiatence  of  some  nerve-cells  only  slightly  damaged  may  explain 
tbe  occurrence  of  tbe  conTulsions,  and  perhajia  also  tlje  spontaneous 
movements  The  s|>asm  may  be  connccti^d  in  part  with  the  arreated 
developmeotol  the  pyraiuidiil  filu'es,  which  are  fewer  than  normal.  The 
spasm  in  the  lega  reaemhles,  in  its  main  features,  that  which  fo]li>ws  a 
lesion  of  the  pyramidal  tracts  in  the  spinal  cord,  and  any  differences 
are  no  doubt  due  to  the  occurrence  of  the  diaeaae  during  the  ala^'e  of 
development,  Whetlier  any  uioro  complex  mecLauiaui  may  ba  con- 
cerned in  producing  the  inco-ordinution,  such  an  tbe  deficient  control 
and  balance  of  otlier  c<.'rebral  centres,  we  cannot  aay.  The  extent  of 
the  damage  to  the  cortex  of  the  brnin  is  a  sufBcient  explanation  of  the 
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mental  defect  that  so  often  co>exists ;  and  the  fact  that  it  is,  in  rare 
eases,  chieflj  over  the  occipital  lobes,  enables  us  to  understand  the 
impairment  of  sight  occasionally  obserred. 

We  are  not  at  present  able  to  say  what  symptoms  are  due  to 
hsemorrhage  about  the  pons  and  medulla.  It  seems  reasonable  to 
ascribe  to  this  the  weakness  of  the  neck  and  the  symptoms  in  the 
region  of  the  bulbar  nerves.  Nevertheless  it  is  possible  that  these 
may  be  due  to  symmetrical  lesions  in  the  cerebral  hemispheres  in  the 
lower  parts  of  the  central  convolutions,  and  the  prefrontal  lobe 
adjacent  to  them,  over  which  the  hsemorrhage  is  apt  to  extend,  as  the 
figures  show.  It  is  unlikely  that  any  limb  symptoms  are  due  to 
injury  to  the  anterior  pyramids  of  the  medulla,  because  the  symptoms 
are  similar  in  all  cases,  and  are  certainly  generally  due  to  the  cortical 
lesion.  That  they  are  the  same,  whether  or  not  there  is  weakness  of 
the  neck,  is  a  fact  that  suggests  the  cortical  origin  of  the  latter  sym- 
ptom also. 

Diagnosis. — In  a  well-marked  case,  in  whicli  the  symptoms  are 
general,  the  recognition  of  the  disease  is  easy  if  its  occurrence  is 
known.  Some  difficulty  is  presented  by  cases  in  which  the  symptoms 
are  one-sided,  or  in  which  the  legs  only  are  affected.  The  most 
important  distinctions  from  other  cerebral  diseases  are,  first,  that  the 
condition  is  stationary  and  not  progressive ;  and  secondly,  that  there 
is  no  history  of  a  distinct  onset  at  some  period  subsequent  to  birth. 
Symptoms  of  similar  character  are  occasionally  caused  by  a  tumour 
of  the  brain,  but  then  gradual  development  and  steady  increase  show 
the  existence  of  a  progressive  lesion.  Similar  stationary  symptoms 
may  succeed  an  acute  lesion ;  there  is  then  a  clear  onset  to  be  traced, 
often  with  severe  symptoms,  and  preceded  by  perfect  freedom  from 
any  similar  affection.  In  the  case  of  birth-palsy,  if  the  derangement 
of  movement  was  first  noticed  at  a  certain  period,  it  is  generally 
evident  tbat  attention  had  not  been  specially  given  to  the  state  of 
the  limbs.  A  distinct  difficulty  in  birth,  or  an  unnatural  presenta- 
tion, can  generally  be  ascertained;  and  in  many  cases  there  is  a 
history  of  convulsions,  Ac.,  immediately  after  birth,  to  confirm  the 
diagnosis.  When  the  legs  suffer  chiefly,  the  case  is  often  thought  to 
be  disease  of  the  spinal  cord.  As  already  mentioned,  however,  slight 
derangement  of  movement  in  the  hands  can  generally  be  detected,  and 
it  should  be  remembered  that  primary  chronic  disease  of  the  cord  in 
young  children  is  almost  unknown.  In  any  case  of  spastic  paraplegia 
in  a  child,  in  whom  there  is  no  bone  disease,  a  cerebral  cause  is  always 
probable. 

The  greatest  diagnostic  difficulty  is  the  distinction  of  the  cases  from 
those  in  which  the  brain  has  suffered  before  birth,  either  from  disease 
or  developmental  defect.  In  such  cases  the  birtb  is,  as  a  rule,  easy, 
although  it  is  doubtful  whether  the  distinction  is  absolute  (sec  above). 
The  limbs  do  not  present  the  inco-ordination  or  rigidity,  and  there 
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are  no  acute  •jmptoms  immediately  after  birth,  or  indication  that  the 
child  has  suffered  during  the  process.  On  the  other  hand,  there  is 
usually  grave  mental  defect,  and  often  a  history  of  a  tendency  to 
idiocy  or  nervous  maladies  in  the  family. 

Prognosis. — As  the  damage  to  the  brain  is  necessanly  permanent* 
so  are  its  effects.  But  when  there  is  no  considerable  mental  defect, 
the  disorder  of  movement  lessens  in  later  childhood,  beciiuse  the  will 
gradually  acquires  more  powtT  over  the  movement  of  tbe  limbs,  and 
is  able,  to  some  extent,  to  counteract  the  influence  of  the  spasm.  In 
all  except  tbe  most  severe  cases  the  child  ultimately  acquires  some 
ability  to  stand  and  wulk,  altbongh  it  may  be  only  at  the  age  of  six 
or  eight.  As  already  stated,  the  gait  is  often  permanently  peculiar. 
The  mental  condition  also  slowly  improves.  In  every  case,  however, 
the  prognosis  must  depend  on  the  severity  of  the  symptoms ;  what 
state  the  improvement  will  ultimately  leave  must  depend  upon  the 
amount  of  defect,  motor  and  mental,  and  upon  the  signs  of  improve- 
ment that  can  be  discerned.  It  must  be  remembered  also  that,  as  a 
rule,  the  greater  the  defect,  the  later  does  improvement  occur. 

Tbbathrnt. — Drugs  have  no  influence  on  the  morbid  state,  sod 
but  little  on  the  syn)ptom8.      Even  in  the  eiirly  stage,  soon  after 
birth,  it  is  doubful  whether  any  treatment  can  influence  tbe  process 
by  which  the  brain  is  damaged.     The  meningeal  haemorrhage  probably 
occurs  during  birth  only,  and  there  is  no  evidence  of  any  subsequent 
increase  in  the  extravasation.    No  agents  can  be  expected  to  facilitate 
the  removal  of  the  compressing  blood,  which  is  only  slowly  absorbed 
after  permanent  tissue-changes  have  occurred  in  the  cortex.    Doubt- 
less it  could  be  removed  by  a  surgical  operation,  but  this  would  have 
to  be  severe,  and  the  diagnosis  would  require  a  degree  of  certainty 
that  could  scarcely  be  obtained  until  changes  had  occurred  in  the 
brain,  from  which  recovery  would  be  doubtful.     The  slow  diminu- 
tion  in   the  symptoms  cannot  be  ascribed  to  the  recovery  of  the 
damaged  structures,  since  they  must  have  passed  into  a  stationary 
cicatricial  condition  long  before  improvement  commences.     It  must 
be  due  rather  to  the  functional  education  of  those  parts  that  are  only 
slightly  injured,  and  to  the  compensation  effected  by  undamaged 
parts.     Treatment,  as  far  us  it  is  possible,  must  consist  in  promoting 
this  by  training  the  motor  power  that  remains,  and  increasing  the 
use  that  it  can  afford,  by  a  process  of  muscular  education,  and  espt*- 
cially  by  rhythmical  movements  of  tbe  limbs,  fingers,  &c.     When  tlie 
in  CO- ordination  is  sligbt,  and  tbe  child  is  old  enough,  a  key  type- 
writer is  a  useful  means  of  muscular  and  mental  education.     As  soon 
as  the  cbild  becomes  able  to  stand,  the  attempt  to  walk  is,  in  itself,  a 
valnable  training.     Instruments  sometimes  enable  it  to  stand  some 
time  before   this  would  othei*wise  be  possible,  and  they  may   thus 
distinctly  accelerate  improvement.     It  is  useless,  however,  to  emploj 
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instruments  until  tliere  is  enough  Yoluntarj  power  and  control  to 
enable  the  child  to  stand  alone  with  their  aid.  Electricitj  in  all 
forms  is  useless ;  its  prolonged  use,  in  cases  under  mj  care,  has  shown 
that  it  has  no  iuflucnce  over  either  the  weakness,  the  spasm,  or  the 
inco-ordination.  The  treatment  of  conyulsive  attacks  is  similar  to 
that  of  other  forms  of  epilepsj,  but  they  are  less  readilj  influenced 
by  drugs. 


SOITPENING  OP  THE  BEAIN. 

Softening  of  the  brain*  is  the  common  result  of  many  morbid  pro- 
cesses. The  diminution  of  consistence  is  due  to  the  breaking  up  of  the 
nerve  elements ;  the  resulting  particles  become  separated  by  serum, 
so  that  a  soft  pulp  replaces  the  original  firm  tissue.  It  is  the  charao* 
teristic  effect  of  inflammation  of  the  brain, — and  not  long  sinoe  aU 
forms  of  Softening  were  thought  to  be  inflammatory.  We  now  know 
that  most  cases  of  acute  softening  are  due  to  a  yery  different  cause, 
to  the  arrest  of  the  blood-supply  l»y  occlusion  of  an  artery.f  In  the 
part  supplied  by  the  occluded  vessel,  the  nerve  elements,  deprived  of 
nutrition,  at  once  lose  their  functional  powers,  and  quickly  undergo 
degeneration.  In  many  parts  of  the  brain  there  is  not  sufficient  com- 
munication between  the  terminal  arterial  twigs  to  permit  of  the  re-esta- 
blishment of  the  circulation,  and  structural  degeneration  occurs  in  the 
delicate  nerve  elements  with  great  rapidity ;  in  other  parts,  anastomoses 
enable  the  blood-supply  to  be  re-established,  and  the  function  returns 
after  transient  arrest.  A  similar  result  may  follow  occlusion  of  a  vein : 
if  the  venous  communications  are  insufficient  to  allow  the  blood  to 
escape  by  some  other  channel,  the  circulation  in  the  part  is  at  an  end, 
and  the  nerve  elements  break  up ;  but  the  venous  anastomoses  are 
generally  sufficient  to  prevent  complete  necrosis  of  the  [>ait.  In  rare 
instances  there  is  softening  that  cannot  be  referred  to  either  of  these 
processes,  but  it  is  then  always  chronic,  never  acute.  Thus  we  may 
distinguish,  as  pathological  varieties  of  softening,  Acute  Softening 

*  It  should  be  remembered  that  there  ii  a  considerable  difference  between  the 
l)opa1ar  and  the  medical  uses  of  the  term  "  softening  of  the  brain."  The  general 
meaning  attached  to  the  term  is  chronic  mental  failure,  and  the  disease  most 
frequently  thus  designated  is  general  paralysis  of  the  insane.  In  medical  use  the 
term  is  restricted  to  the  c<mdition  in  which  the  physii*al  state  actually  exists.  Some 
care  must  therefore  be  exercised  in  using  the  term,  lest  it  convey  an  erroneous 
impression  of  the  nature  and  course  of  tlie  disease. 

t  Tlie  relation  of  senile  softening  to  degeneration  of  the  arteries  was  first  clearly 
recognised  by  Kostan  in  1823,  and  soon  afterwards  by  Abercrombie,  Carswell,  and 
others.  That  embolism  is  a  frequent  cause  of  softening  was  first  pointed  out  by 
Yirchow  (in  the  first  volume  of  his  '  Archives '),  and  in  this  country  by  Kirkes,  who 
In  an  admirable  paper  (' Medico-Chir.  Trant,'  1852,  p.  281)  brought  our  knowledge 
of  the  tubject  within  a  measurable  distance  of  its  present  position,  and  he  did  iS 
apparentlj  without  being  acquainted  with  the  earlier  p«per  of  Virchow. 
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from  (1)  inflammation,  (2)  arterial  occlusion,  (8)  yenous  occlusion, 
and  Chronic  Softening.  The  first  of  these  varieties  will  be  described 
in  the  chapter  on  iuflamnjation  of  the  brain,  and  the  last  among  tho 
degenerations.  Softening  also  results  from  pressure,  but  is  a  secon- 
dary and  unimportant  form. 

SoFTENiNo   FBOM    Abtbbial  Occlxtsion    (Necbotio   Sottenivo  ; 

Encephalomalacia). 

Softening  from  arterial  occlusion  is  not  only  far  more  common  than 
all  the  other  forms  of  softening  put  together,  but  it  is  one  of  the  most 
frequent  diseases  of  the  brain,  perhaps  exceeding  in  frequency  cere* 
bral  hemorrhage.* 

Oenebal  Etiology  and  Pathology. — Two  pathological  pro- 
cesses may  cause  the  occlusion  of  an  artery ;  a  pluir  coming  from  a 
distance  may  be  carried  into  it  by  the  blood  (embolism),  or  a  plug 
may  be  formed  in  it  by  coagulation  (thrombosis).  There  is  an 
important  difference  in  the  pathological  relations  of  these  two  pro- 
cesses. Embolism  is  the  result  of  a  morbid  process  elsewhere  in  the 
circulation,  commonly  in  the  heart.  Thrombosis  is  usually  the  result 
of  local  disease  of  an  artery  of  the  brain,  by  which  either  its  calibre 
is  narrowed,  or  its  inner  surface  is  changed,  so  as  to  cause  coagula- 
tion ;  often  both  these  conditions  coincide.  The  chief  pathological 
processes  that  cause  these  changes  are  atheroma  and  syphilitic 
disease.  A  change  in  the  constitution  of  the  blood,  rendering  it  prone 
to  coagulate,  and  slower  movement  of  the  blood,  from  feebleness  (»f 
the  heart,  often  aid  the  effect  of  the  arterial  disease  in  producing 
thrombosis,  and  sometimes  cause  it  when  the  aiteries  are  free  from 
disease. 

Although  tho  primary  processes  of  thrombosis  and  embolism  are 
thus  distinct,  and  usually  occur  under  very  different  conditions,  they 
are  often  conjoined  in  a  secondary  manner.  If  an  artery  is  obstructed 
by  embolism,  the  stagnant  blood  in  it  may  clot,  extending  the  occlu- 
sion. If  a  clot  forms  in  an  artery  it  may  be  detached  (as  Laborde 
has  shown),  and  may  obstruct  the  yessel  further  on  by  a  process  which 
is  actually  embolism.  But  the  process  is  regarded  according  to  its 
general  and  primary  character,  and  the  distinction  between  them 
should  always  be  kept  clearly  in  view. 

Embolism, — The  source  of  the  plug  must  be  somewhere  between 
the  lungs  and  the  brain, — in  the  pulmonary  veins,  the  left  side  of 
the  heart,  the  commencement  of  the  aorta,  or  the  large  arteries  of  the 
neck.  It  is  possible  that  septic  material  may  pass  through  the  lungs 
and  lodge  in  the  brain,  but  only  capillaries  can   be  obstructed  bj 

^  Thii  Is  the  common  opinion,  and  ii  very  likely  correct,  although  the  eridenos 
It  not  conclusive.  In  the  poit-mortem  room,  haemorrhage  is  the  more  froqoeut 
leaion,  hut  hamorrhage  la  more  often  quickly  fatal  than  softening  is. 
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particles  that  can  pass  through  the  capillaries  of  the  lungs,  and  anj 
local  softening  of  the  brain  thus  produced  is  usually  purulent,  a 
cerebral  abscess  or  minute  points  of  suppuration.  When  an  artery 
has  been  plugged  in  consequence  of  septicsemic  processes  in  the 
general  system  (as  uterine  phlebitis),  there  has  usually  been  either 
a  pulmonary  abscess  or  endocarditis  to  furnish  the  embolus.  In 
most  cases  the  plug  comes  from  the  heart,  and  its  source  is  either 
diseased  valves,  ''  vegetations  "  from  which  are  separated  and  carried 
along  with  the  blood,  or  a  coagulum  in  the  left  auricle,  a  fragment  of 
the  clot  being  detached.  It  is  rather  more  common  in  cases  of  recent 
endocarditis,  rheumatic  or  *'  ulcerative,"  than  in  chronic  disease.  A 
fresh  attack  of  endocarditis,  in  valves  previously  diseased,  is  especially 
likely  to  give  rise  to  embolism.  The  plug  may  come  from  either  the 
aortic  or  mitral  valves,  but  comes  from  the  latter  much  more  often 
than  from  the  former.  The  most  frequent  cause  is  mitral  constriction, 
in  which  several  conditions  probably  favour  the  occurrence ;  the  slow 
flow  through  the  narrow  orifice  during  diastole  permits  the  aggrega- 
tion of  white  corpuscles  on  the  valve,  and  the  quick  flow  during  the 
auricular  systole  tends  to  detach  the  masses  thus  formed.  Moreover,  in 
this  disease  there  is  often  great  dilatation  of  the  auricle,  and  clot  forms 
in  the  auricular  appendix;  fragments  of  this  clot  are  apt  to  be 
detached,  or  softening  occurs  within  it,  and  the  particles  pass  into 
the  blood.  The  softened  clot  often  contains  orgauinms,  and  in 
ulcerative  endocarditis,  also,  the  particles  detached  (usually  small) 
may  carry  infective  micrococci  into  the  cerebral  arteries.  Hence  in 
both  these  conditions  there  is  often  plugging  of  minute  vessels,  and 
inflammation  in  the  walls  of  the  vessels  and  the  adjacent  tissue. 

Outside  the  heart,  the  plug  comes,  occasionally,  from  the  lungs.  Less 
rarely  it  comes  from  the  aorta ;  when  its  wall  is  the  se«it  of  atheroma, 
fragments  of  degenerated  tissue  or  of  clot  may  be  carried  away  by 
the  blood.  I  have  once  known  the  plug  to  come  from  the  interior 
of  an  aneurism.     Echinococcal  embolism  has  been  once  observed. 

Embolism  occurs  with  equal  frequency  in  both  sexes.  It  is  met 
with  at  all  periods  of  life,  but  is  most  Irtqueut  between  later  child- 
hood and  middle  life.  In  the  old  it  is  less  frequent,  both  absolutely 
and  in  com{>arison  with  thrombosis.  The  subjects  of  it  have  usually 
suffered  from  those  diseases  that  are  attended  with  endocarditis — 
rheumatic  fever,  chorea,  scarlet  fever,  in  this  order  of  frequency.  It 
may  occur  in  the  course  of  these  diseases,  or  succeed  them  at  any 
interval  of  time.  At  the  time  of  the  embolism,  or  soon  afterwardK, 
the  signs  of  organic  heart  disease  are  almost  always  to  be  recognised. 
It  occurs  also,  although  very  rarely,  as  a  result  of  other  acute  specific 
diseases,  any  one  of  which  is  occasionally  attended  with  endocarditis. 

An  immediate  exciting  cause  is  rarely  to  be  traced.  I  have  met 
with  one  instance  in  which  the  obstruction  followed  immediately  a 
severe  fright,  which,  by  exciting  the  action  of  the  heart,  may  have 
effected  the  detachment  of  the  plug.    Increased  coagulability  of  the 
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ftocording  not  onlj  to  the-seat,  but  also  to  the  Dature  of  tbe  vascular 
oodusion. 

Premonitoiy  sjmptoras  are  rare  in  embolism.  When  present  thej 
are  not  true  prodromata,  but  consist  in  sligbter  attacks  of  the  same 
character,  or  thej  are  tbe  first  symptoms  of  the  onset  when  tbe  occlu- 
sion is  gradual.  Tbere  is  no  preceding  indication  of  encepbalic 
disease,  because,  until  tbe  plug  obstructs  the  vessel,  the  bi  ain  is  in  a 
normal  state.  In  thrombosis  from  atheroma,  on  tbe  otlier  hand, 
premonitory  symptoms  are  frequent.  Tbey  depend  on  tbe  inter- 
ference witb  tbe  supply  of  blood,  due  to  the  disease  of  the  vessels. 
They  may  exist  for  niontbs  Ufore  the  onset  or  only  for  a  few  hours. 
The  most  common  are  dull  general  headache,  giddiness,  tingling, 
"numbness,"  slight  weakness  in  one  half  of  the  body,  sometimes 
limited  to  a  single  limb,  and  often,  but  not  always,  corresponding 
in  seat  to  the  subsequent  paralysis  ;  less  commouly  there  is  defective 
articulation,  or  some  mental  change,  failure  of  memory,  or  irrita- 
bility due  to  the  general  malnutrition  of  tbe  brain,  that  is  produced 
by  wide-spread  arterial  disease.  In  svphilitic  disease  premonitory 
symptoms  are  also  frequent.  In  some  cases  tbey  resemble  those 
just  described,  but  more  severe  general  cerebral  symptoms  are  both 
common  and  cbaracteristio.  Headache  is  tbe  most  frequent,  and  it 
often  severe,  usually  general,  and  may  be  worse  at  nigbt.  It  may 
exist  for  weeks  or  only  for  a  day  or  two  before  the  onset.  Another 
occasional  premonitory  symptom  is  giddiness.  Sometimes  there  is 
considerable  mental  dulness  or  a  somnolent  condition,  lasting  for 
weeks.  Tbis  is  true  also  of  otber  forms  of  arterial  disease,  but  pre- 
monitory symptoms  are  absent  in  simple  thrombosis.  In  all  cases,  their 
presence  is  far  more  significant  than  their  absence. 

The  onset  of  cerebral  softening  is  attended  by  loss  of  couRciousneM 
in  a  considerable  number  of  cases,  altbongb  tbis  is  less  frequent  than 
in  haemorrhage.  The  sudden  obstruction  of  a  large  vessel,  however 
produced,  frequently  entails  a  distinct  apoplectic  attack.  Tbe  obstruc- 
tion of  a  small  branch,  causing  only  a  small  spot  of  softening,  often 
causes  no  loss  of  consciousness.  For  lesions  of  equal  size,  the  more 
sudden  tbe  obstruction,  tbe  more  pronounced  is  the  apoplectic  seizure. 
This  is  well  seen  in  cases  of  the  same  nature.  In  embolism  a  gradual 
onset,  occupying  many  bours,  is  rare,  but  wben  it  occurs  there  is  no 
unconsciousness ;  but  with  a  sudden  onset  loss  of  consciousness  is  verv 
frequent.  In  svphilitic  disease,  on  the  otber  band,  consciousness  is 
more  frequ»intly  preserved  tban  lost.  Tbe  contrast  between  tbcse  two 
conditions  is  more  marked  tban  between  embolism  and  senile  softening, 
because  the  advanced  life  renders  loss  of  consciousness  more  readily 
produced.  Wben  there  is  well-marked  apoplexy,  tbe  loss  of  con- 
sciousness may  be  the  first  symptom,  but,  rather  more  frequently  than 
in  hasmorrhage,  focal  symptoms,  especially  hemiplegia,  come  on  before 
tbe  coma.  Tbis  is  especially  tbe  case  in  atheromatous  thrombosis. 
The  apoplectic  condition  itself  presents  no  characteristic  feature ;  it 
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resembles  closely  tbat  produced  bj  hsdmorrliage.  The  turgid  face 
and  stronglj  pulsating  carotids  are,  as  a  rule,  absent,  but  these  are 
not  very  common  in  hsemorrha^e.  As  a  rule,  the  degree  of  coma  is 
slighter,  and  its  duration  shorter,  than  in  haemorrhage;  but  when  a 
large  vessel  is  plugged,  the  coma  mar  be  as  intense  and  as  prolonged, 
the  resolution  of  the  limbs  as  perfect,  and  the  interference  with 
breathing  as  marked,  as  in  a  severe  cerebral  haemorrhage.  It  may 
last  for  several  days,  and  end  in  death  or  in  recovery.  Coma  lasting 
for  five  or  six  days  may  pass  away  when  it  is  due  to  softening,  but 
usually  ends  in  death  if  due  to  haemorrhage. 

The  mechanism  by  which  apoplexy  is  produced  by  vascular  obstruc- 
tion can  sciircely  be  altogether  the  same  as  in  haemorrhage,  since  the 
element  of  pressure  is,  if  not  absent,  at  least  trifling  in  degree  and 
late  in  time,  due  only  to  the  oedematous  swelling  which  comes  on 
after  the  onset.  Attempts  have  been  made  to  explain  the  uncon- 
sciousness by  the  disturbance  of  the  circulation.  It  has  been  ascribed, 
for  instance,  to  the  increase  of  blood -pressure  in  the  other  branches 
of  the  same  vessel,  owing  to  the  pressure  being  suddenly  diminished 
in  the  area  of  the  infarction  by  the  arrest  of  the  blood- tension  within 
it  (Heubner,  Wernicke).  This  mechanism,  however,  does  not  seem 
adequate.  Moreover,  the  fact  that  extensive  softening  is  sometimes 
unattended  with  apoplexy,  even  when  quite  sudden  in  onset,  is  difficult 
to  explain,  but  on  the  whole  it  seems  most  probable  that  the  sudden 
cessation  of  nutrition  in  the  affected  area  is  equivalent  to  a  traumatic 
irritation,  and  that  the  loss  of  consciousness  is  chiefly  due  to  an  inhi- 
bition  of  the  highest  centres,  similar  to  that  which,  in  haemorrhage* 
results  from  the  laceration  of  the  fibres. 

Convulsion  frequently  accompanies  the  onset  in  embolism.  It  may 
be  general,  and  irrespective  of  the  artery  plugged ;  sometimes  it  begins 
locally  in  the  part  afterwards  most  paralysed,  and  is  then  generally 
due  to  eml>olism  of  the  middle  cerebral,  affecting  the  motor  cortex. 
In  atheromatous  softening,  and  in  syphilitic  diseiise,  initial  conyulsions 
are  much  more  rare.  Vomiting  is  not  more  common  in  any  form  of 
softening  than  in  cerebral  haemorrhage.  It  is  most  frequent  in 
obstruction  of  the  basilar.  Delirium  may  take  the  place  of  loss  of 
consciousness  in  either  embolism  or  thrombosis.  In  atheromatous 
softening,  brief  initial  loss  of  consciousness  is  often  succeeded  by 
quiet  delirium,  lasting  for  several  days  or  even  weeks. 

When  there  is  no  loss  of  consciousness,  the  onset  is  usually  marked 
by  sudden  headache,  giddiness,  or  incoherence,  to  which  are  quickly 
added  the  paralytic  or  other  symptoms  due  to  the  destructive 
lesion.  The  loss  of  power  is  often  accompanied  by  tingling  in  the 
affected  side,  but  sometimes  comes  on  without  any  associated  sym- 
ptom. 

Focal  Symptoms. — In  rare  instances  focal  symptoms  are  absent,  the 
lesion  being  so  placed  as  to  cause  none.  In  most  cases,  focal  symptoms 
may  be  recognised  during  the  period  of  unconsciousness,  similar  to 
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those  produced  by  hsemorrhage, — unilateral  atonjr  of  muscles,  loss  of 
reflex  action,  inequality  of  face,  and  con j  ugate  deviation  of  head  and 
eyes.  Hemiplegia  is  the  most  common  form  of  palsy,  because  the 
middle  cerebral  is  tbe  artery  most  often  plugged,  and  aphasia  usually 
accompanies  it  when  the  left  artery  is  affected.  Bilateral  palsy  may 
be  due  to  bilateral  obstruction  or  to  thrombosis  of  the  basilar,  causing 
softening  of  the  pons.  In  tbe  latter  case,  the  paralysis  on  each  side 
is  usually  partial. 

The  fall  of  temperature  that  attends  tbe  onset  of  haBmorrhage  is  less 
marked  in  softening,  rarely  exceeding  half  a  degree,  and  is  very  often 
absent.  A  rise  usually  occurs  in  ten  or  twelve  hours,  or  may  be 
deferred  for  some  days.*  The  period  of  inflammatory  reaction  is 
more  pronounced  in  softening  than  in  hsdmorrhage,  whatever  be 
the  cause  of  the  softening ;  but  it  is  most  considerable  in  the  old, 
whose  brains  are  generally  ill-nourished,  and  in  embolism,  especiallj 
when  the  plug  comes  from  a  septic  source,  such  as  ulcerative  or 
8eptic8emic  endocarditis.  Any  previous  elevation  of  temperature  in 
these  cases  increases  considerably  after  the  occurrence  of  embolism. 
In  occlusion  of  the  basilar  artery  there  may  be  hyperpyrexia,  as  in 
haemorrhage  into  the  pons,  but  less  rapidly  developed,  and  it  may  be 
preceded  by  a  greater  depression  of  temperature.  In  the  febrile  dis- 
turbance, the  temperature  is  often  one  or  two  degrees  higher  on  the 
paralysed  side;  sloughing  of  the  skin  is  common  in  septic  embolism; 
and  inflammation  of  the  joints  is  met  with  less  rarely  than  in  hssmor- 
rbage.  The  headache  that  accompanies  the  secondary  inflammation  is 
usually  considerable,  and  both  delirium  and  convulsions  are  not  uu- 
f  requent.  Optic  neuritis,  practically  unknown  from  hssmorrhage,  is  also 
unknown  as  a  result  of  senile  (atheromatous)  softening  and  of  softening 
from  syphilitic  tumour  of  the  arteries.  If  it  co-exists  with  these  it  is 
as  the  result  of  associated  causes,  as  Brigbt's  disease  in  tbe  former,  or  a 
syphilitic  tumour  in  the  latter  case,  which  may  co-exist  with  the  arterial 
disease.  But  optic  neuritis  is  met  with  occasionally  in  embolism,  when 
the  plug  comet  from  an  inflamed  endocardium,t  and  it  is  apparently 
the  consequence  of  the  irritative  characttjr  of  tbe  secondary  inflamma- 
tion, induced  by  tbe  infective  material  carried  by  the  plug.  In  ulcer- 
ative endocarditis,  another  ophthalmoscopic  change  may  be  met  with — 
rounded  bssmorrbages,  with  white  centres,  scattered  over  the  retina. 
They  are  the  result  of  the  septic  obstruction  of  minute  vessels ;  similar 
hffimorrbages  may  be  found  in  the  pia  mater. 

Otherwise  tbe  local  symptoms  consist  in  motor  and  sensory  paraljsis, 
&c.,  according  to  the  seat  of  the  softening.    As  in  hsamorrbage,  the 

*  Softening  of  the  central  ganglia  may  be  attended  by  a  riie  (Hale  White), 
lu  a  case  of  hsmorrbafi^io  loftening,  outside  the  optic  thHlamus,  in  a  girl  of 
twenty-three,  the  temperature  rose  to  108^,  bat  there  was  ulcerative  eudocurditia 
(Pasteur). 

t  Such  cases  hare  been  recorded  by  Broadbent  and  Stephen  Mackentie,  and 
mother  has  come  under  my  own  observation* 
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initial  ijinptoms  are  more  extensive  than  those  that  persist,  and  those 
that  pass  awaj  duriug  the  first  two  weeks  must  be  regarded  as  '  in« 
direct'  in  origin.  We  cannot  explain  them  as  pressure  effects,  but 
they  are  no  doubt  the  result,  partly  of  inhibition,  and  partly  of  the 
interference  with  function  from  slight  damage,  wider  than  the  area 
of  actual  destruction* 

The  chief  differences  between  the  local  symptoms  in  softening  and 
haemorrhage  are  the  following.  Aphasia  is  more  common  in  softening 
on  account  of  the  frequency  with  which  the  cortex  suffers  in  the  region 
of  the  middle  cerebral  artery.  Partial  hemiplegia,  **  monoplegia,'* 
of  arm,  or  face  and  arm,  rarely  of  the  leg,  is  also  more  common 
for  the  same  reason  ;  because  softening  affects  the  cortex  more  fre* 
quently,  and  such  palsies  are  usually  due  to  a  lesion  where  the  motor 
structures  are  separate,  t.  e.  in  the  cortex.  Anotlier  cause  is  that  the 
effect  of  softening  is  more  restricted  than  is  that  of  hsemorrhage,  on 
account  of  the  absence  of  grave  damage  to  adjacent  parts.  Recurring 
convulsions  are  also  far  more  frequent  after  softening,  owing  to  the 
more  frequent  affection  of  the  cortex,  aided  by  the  persistence  of  slighter 
adjacent  damage.  In  the  later  chronic  stage,  disorders  of  move- 
ment, choreoid,  athetotic,  &c,,  are  also  more  common  after  softening 
tlian  after  hsemorrhage,  although  the  explanation  of  the  fact  is  still 
uncertain.  Mental  failure,  loss  of  memory,  and  emotional  disturbance, 
are  rather  greater  in  degree  during  the  chronic  stage  of  softening, 
but  the  difference  is  less  than  is  commonly  imagined,  and  is  chiefly 
related  to  three  facts :  (1)  foci  of  softening  are  often  more  nu- 
merous than  those  of  hsBmorrhage;  (2)  softening  from  atheroma  is 
often  accompanied  by  disease  of  other  vessels,  interfering  widely  with 
the  nutrition  of  the  brain  ;  (3)  this  is  also  the  case  in  syphilitic  dis- 
ease, in  which,  moreover,  there  may  be  a  marked  tendency  to  nerve 
degeneration. 

Another  point  of  difference  is  that  an  entire  absence  of  focal  sym« 
ptoms  is  rather  more  common  in  softening,  on  account  of  the  pressure 
exerted  by  haemorrhage.  This  is  often  seen  in  lesions  of  the  central 
ganglia.  It  is  rare  for  a  haemorrhage  limited  to  the  caudate  or 
lenticular  nucleus  not  to  cause  hemiplegia  by  the  pressure  it  exerts 
on  the  internal  capsule,  whereas  it  is  not  uncommon  to  meet  with 
an  extensive  softening  of  one  of  these  nuclei  without  any  focal  sym- 
ptoms, past  or  present.  Again,  the  onset  is  sometimes  in  two  stages, 
especially  in  syphilitic  disease.  Slight  weakness,  in  one  case,  lasted 
for  four  days  before  sudden  hemiplegia.  In  another,  the  leg  was  weak 
One  morning,  and  the  arm  and  face  lost  power  in  the  course  of  the 
next  three  or  four  days. 

Bilateral  obstruction  of  large  vessels  occurs  chiefly  from  arterial 
disease  ;  it  is  rarely  simultaneous,  but  sometimes  occurs  in  quick  suc- 
cession, and  may  then  cause  bilateral  symptoms  very  closely  resembling 
those  produced  by  ventricular  hsemorrhage.  The  initial  disturbance 
may  or  may  not  have  passed  away  when  coma  recurs  or  suddenly 
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deftpena,  a&d  quiclily  becomes  intenae  with  general  relaxation  orrigid- 
ity  of  mueclea.  The  patient  may  die  in  the  course  of  a  few  boura. 
When  the  vessel  occ1u<Ied  is  h'sa  important,  bilateral  symptoms  result 
resemblitig  those  produced  by  softeniTi^  of  the  pons.  In  rare  cases  of 
thrombosis  or  embolism  tlie  corrps ponding  areas  in  the  two  hemisjiheres 
hare  been  affected,  cortical  centres  or  the  piitli  from  them  causing 
symmetrical  paralysis  of  partial  eitont.  Thus  an  affection  of  the 
lower  part  of  each  motor  cortex  or  central  structures  has  caused  not 
only  total  loss  of  speech,  but  paralysis  of  the  lips,  tongue,  and 
throat,  closely  Tesemblio^  that  produced  hy  a  lesion  of  the  niedull& 
oblongata — the  "  pseudo-bulbar  [>aralyBis,"  mentioned  at  p.  820. 

Complieationt. — In  some  forms  of  softening  the  symptoms  produced 
by  the  lesion  mav  be  accompanied  by  otheis  that  are  produced  by 
assoi^iated  morhid  procesi-es,  liesiile^  those  alri'udy  mentioned  aa 
directly  concerned  in  tlie  uiusation  of  tLe  arterial  obstruction,  rheu- 
matism, gout,  &c.  Tlius  byphililic  arterial  diaease  ia  sometimes 
associated  with  syphilitic  menint^itis,  or  with  a  syphilitic  tumour. 
Id  ulcerative  endocarditis  the  circuhilion  of  septic  material  in  the 
blood  often  causes  general  fever,  with  rigura,  beadache,  and  delirium, 
enlai^ment  and  tfnd<;rnesa  of  the  spleen,  or  hematuria  from  renal 
embolism.  Delirium  may  occur  without  sulreiiing,  in  consequence  of 
the  blood-state,  or  of  capillary  olistructions  in  the  brain  or  meningee ; 
and  it  is  not,  therefore,  surprising  to  find  tliat  it  ofreu  accompanies  the 
symptoms  of  an  aetual  softauing.  In  all  cuRes  of  embolism  tho  indica- 
tions of  a  similar  process  elsewhere  aie  frequent.  An  interesting 
complication  ia  embolism  of  the  central  arii-ry  of  the  retina.  It 
usually  occurs  at  sone  other  time  iliaii  the  cerijbial  emiioliam,  but  T 
have  recorded  one  cose  in  whiuh  the  two  act-ideuts  were  simultaneous.* 

Obstrhctioit  of  Pabticular  Astebies. — The  distribution  of  the 
several  arterii's,  which  determines  the  seat  of  softening  and  the  sym- 
ptoms produced,  has  been  already  described  (see  p.  60). 

InteTTtal  Carotid. — Ligature  of  tlie  common  carotid  may  cause  no 
symptoms,  or  transient  hemiplegia,  or  severe  heoiiplegia,  ending  in 
death  at  the  end  of  a  week  or  ten  days.  In  the  former  case  the  com- 
mnnioations  of  the  circle  of  Willis  Buffii;e  to  carry  on  the  circulation 
iBtheliemiaphere.  After  a  time  t)je  communicating' arteries  are  found 
eonsiderublv  dil;itid.  Persistent  hemiplegia  ia  usually  the  conseqneno« 
"  these  vessels  iieing  unusually  small,  so  that  enough  blood  is  not 
tveyed  to  prevent  necrotic  softening,  which  may  be  found,  )K>st 
the  greiiter  part  of  the  hemisphere  except  in  the  region 
by  the  [Ktstirior  cerebral.  When  the  communicating  arteries 
it  this  res  II  It  necessarily  follows.  In  embolism  of  the  internal 
ibesymptouLsdependon  the  place  at  which  the  plug  is  arrested. 
at  thu  curve  in  the  cavernous  sinus  the circulatiun  is  usually 
'  MLtlicitl  OpbtlulmoKop;,'  Cuw  47,  2nd  ed.,  p.  S3Z. 
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maintained  in  the  part  above  by  the  communicating  arteries,  bo  that 
softening  does  not  result,  while  the  connection  between  the  oph- 
thalmic and  the  facial  arteries  helps  to  maintain  the  circulation  in  the 
former.  If  the  plug  is  arrested  at  tbe  division  of  the  internal  carotid, 
the  resulting  symptoms  are  the  same  as  in  obstruction  of  the  middle 
cerebral  artery ;  the  anterior  communicating  conveying  a  supply  of 
blood  to  the  anterior  cerebral.  Thrombosis  in  the  internal  carotid 
consequent  on  atheroma  may  cause  the  same  effects  as  embolism, 
but  they  are  often  more  serious,  because  there  is  a  greater  tendency 
for  the  thrombus  to  spread,  from  the  extensive  disease  of  the  wall 
of  the  vessel.  Such  a  clot  may  spread  into  the  anterior  and  middle 
cerebrals,  and  along  the  former  it  may  pass  beyond  the  couimunicattng 
artery,  producing  softening  of  the  anterior  two  thirds  of  the  hemi- 
sphere, only  the  occipital  lobe  and  the  lower  and  inner  portions  of  the 
temporal  lobe  escaping.  It  may  spread  also  into  the  ophthalmic 
artery,  producing  (as  I  have  seen)  a  necrosis  of  the  eyeball,  so  that 
the  sclerotic  after  death  was  rotten  and  discoloured.  The  symptoms 
of  this  extensive  thrombosis  are  necessarily  severe — hemiplegia  with 
•deepening  coma  and  death  at  the  end  of  (usually)  four  or  five  days. 
The  ophthalmoscopic  appearances  due  to  the  thrombosis  of  the 
ophthalmic  artery  are  not  known,  but  they  probably  resemble  that 
produced  by  embolism  of  the  central  artery,  perhaps  with  rapid 
opacity  of  the  media.  It  is  very  important,  in  every  case  of  apoplexy, 
that  the  eyes  should  be  daily  examined,  because  the  obstruction  of 
the  ophthalmic  artery  develops  gradually  during  coma,  and  subjective 
indications  of  the  accident  mav  be  absent. 

The  anterior  cerebral  is  rarely  obstructed  except  by  plugging  of  the 
extremity  of  the  internal  carotid,  because,  on  account  of  its  direction 
at  light  angles  to  the  carotid,  an  embolus  seldom  enters  it.  Obstruc- 
tion of  the  first  part  of  the  vessel  may  cause  a  small  spot  of  softening 
in  the  head  of  the  caudate  nucleus,  but  not  elsewhere  in  the  region 
supplied,  unless  the  anterior  communicating  artery  is  absent,  or  the 
thrombus  extends  beyond  its  junction.  Moreover,  a  collateral  circu- 
lation from  the  branches  of  the  middle  cerebral  may  aid  in  main- 
taining the  nutrition  of  the  cortex.  Hence  softening  in  the  cortical 
region  supplied  by  this  vessel  is  rare,  except  in  association  with 
obstruction  of  the  middle  cerebral.  Softening  of  the  olfactory  bulb 
and  adjacent  part  of  the  orbital  lobule  has,  however,  been  known  tc 
result  from  an  embolism  of  the  first  branch  of  the  artery.  Very 
rarely  softening  is  limited  to  the  paracentral  region,  or  to  the  pre- 
cuneus. Except  the  loss  of  smell  that  results  from  disease  of  the 
olfactory  nerve,  the  symptoms  of  softening  in  the  region  of  the  ante- 
rior cerebral  are  not  distinctive.  Theoretically  a  monoplegia  affecting 
the  leg  only  should  result  from  softening  of  the  marginal  convolution 
and  the  paracentral  lobule,  but  I  do  not  know  of  an  observed  case. 

Middle  Cerebral, — Since  this  artery  supplies  the  motor  cortex  and 
the  motor  path  through  the  ganglia,  its  obstruction,  partial  or  com- 
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plete,  usually  gi^res  rise  to  paralysis.  One  or  more  of  its  four  cortical 
branches  (see  Fig.  47,  p.  63)  may  be  occluded,  or  all  may  be 
obstructed  by  a  plug  at  the  point  of  division  of  the  artery  at  the 
island  of  Beil.  Occlusion  of  the  branches  may  cause  softening  in  tb^ 
area  supplied  by  them,  shown  in  Fig.  48.  That  of  the  first  produces 
softening  of  the  third  frontal,  and,  if  on  the  left  side,  apbasia;  of  the 
second  or  third,  softening  of  the  ascending  frontal  or  ascending 
'  parietal  convolution  and  hemiplegia,  partial  when  the  softening  ig 
incomplete;  and  of  the  fourth,  softening  about  the  posterior  limb  of 
the  fissure  of  Sylvius,  and  if  on  the  left  side,  sensory  apbasia,  defective 
perception  of  words,  with  corresponding  impairment  of  speech,  are 
produced.  When  all  the  cortical  branches  are  obstructed,  the 
softening  extends  over  all  the  area  supplied,  although  usually  in 
Tarying  degree  in  different  parts,  in  consequence  of  partial  anasto- 
moses, and  the  upper  region  of  the  hemisphere  may  escape  (see  Fig. 
15,  p.  23).  The  usual  effect  is  severe  hemiplegia,  with  impairment 
of  sensibility  for  a  time,  and  sometimes  even  affection  of  the  special 
senses,  and  ptosis  on  the  opposite  side.  Partial  obstruction  of  the 
deep  central  branches,  from  the  first  part  of  the  artery,  either  by 
embolism,  disease  of  the  wall  at  their  origin,  or  thrombosis,  causes 
softening  in  the  lenticular  nucleus,  caudate  nucleus,  and  anterior  part 
of  the  optic  thalamus,  very  variable  in  extent ;  when  considerable  the 
internal  capsule  always  suffers,  and  hemiplegia  results.  Complete 
obstruction  of  the  middle  cerebral  near  its  origin  always  causes 
■oftenmg  in  the  central  ganglia  and  hemiplegia,  with  or  without 
softening  of  the  cortex  supplied  by  it. 

Posteiior  Cerebral, — The  rarity  of  softening  from  obstruction  of  the 
posterior  cerebral,  due  to  the  freedom  of  its  anastomoses,  renders  our 
knowledge  of  the  symptoms  produced  much  less  definite  than  in  the 
case  of  the  middle  cerebral.  They  are  for  the  most  part  sensory  ^ 
there  may  be  hemiansBsthesia  from  softening  of  the  tegmentum  of  the 
cms,  or  the  internal  capsule,  or  hemianopia  from  softening  of  the 
occipital  lobe.  Such  softening,  especially  of  the  cuneus,  is  the  most 
common  cause  of  cortical  hemianopia,  but  the  same  symptom  is  very 
con  n  on  m  obstruction  of  th's  artery  when  the  cortex  is  intact,  from 
interruption  to  the  optic  path.  Complete  but  transient  loss  of  sight 
has  also  attendeii  embolism  of  one  posterior  cerebral :  it  is  probably 
inhibitory  in  origin.  The  8yni|)tora8of  limited  softenings  of  the  inner 
and  lower  part  of  the  temporal  lobe  are  not  known. 

Basdor  i4r/ery.— The  symptoms  present  considerable  variations 
according  to  the  seal  of  obstruction,  whether  in  the  middle,  lower,  or 
upper  portions,  or  whether  there  is  merely  occlusion  of  the  arteries  that 
come  off  from  it,  in  consequence  of  disease  of  the  wall,  or  of  incom- 
plete embolism.  In  the  obstruction  of  the  transverse  arteries,  the 
softening  produced  may  be  bilateral  or  unilateral,  often  small  in  extent^ 
near  the  middle  line  or  in  the  outer  part  of  the  pons,  according  aa 
median  or  radicular  branches  are  obstructed  (see  p.  65).     Hemiplegia 
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usually  results,  which  may  be  "  alternate,"  of  limbs  aud  cranial  nerves, 
or  may  resemble  that  produced  bj  a  lesion  of  the  corpus  striatum, 
according  to  the  seat  of  the  disease  (see  p.  315).  In  some  cases  the 
occlusion  of  different  branches  takes  place  successively,  and  the  patient 
maj  have  several  sudden  seizures,  with  irregular  paralysis  of  limbs 
and  cranial  nerves.  In  occlusion  of  the  whole  basilar,  the  limbs  of 
both  sides  are  usually  afEocted,  suddenly  or  in  the  course  of  a  few 
days.  The  limbs  on  one  side,  for  instance,  may  become  weak  and 
then  improve  ;  a  day  or  two  afterwards  the  other  side  becomes  weak, 
and  then  there  is  again  loss  of  power  in  the  first  side.  The  affection 
of  the  facial  or  fifth  nerves  may  present  the  same  variations,  and  often 
does  not  correspond  in  degree  to  that  of  the  limbs.  There  is  usually 
considerable  impairment  of  ai-ticulation  and  of  swallowing.  Loss  of 
the  conjugate  movement  of  the  eyes  to  one  side  is  occasionally 
observed,  with  or  without  palsy  of  the  facial  nerve  on  the  side  of  the 
affected  external  rectus  (see  p.  188).  This,  however,  less  frequently 
results  from  softening  than  from  tumour.  When  the  obstruction 
involves  the  upper  part  of  the  vessel,  as  is  usually  the  case  in  embolism, 
there  are  ocular  symptoms  other  than  the  conjugate  deviation,  ptosis, 
contracted  or  dilated  pupils,  wilh  loss  of  reflex  action  to  light,  some- 
times transient.  There  is  occasionally  paralysis  of  the  whole  or  part 
of  one  third  nerve,  or  of  both,  sometimes  also  of  the  fourth. 
Less  common  is  hemianopia,  from  extension  of  clot  along  one 
posterior  cerebral  beyond  the  origin  of  the  posterior  communi- 
cating artery.  Obstruction  of  the  lower  extremity  of  the  basilar 
is  not  common,  except  as  the  result  of  the  extension  of  a  clot  from 
one  of  the  vertebral  arteries.  The  onset  of  obstruction  of  the 
basilar  is  usually  attended  with  a  distinct,  but  transient  apoplectic 
seizure ;  it  often  recurs,  and  gradually  deepens.  The  patient  may 
lie  for  some  days  in  a  state  of  incomplete  coma,  can  be  roused  to 
open  his  eyes,  but  does  not  speak.  Convulsions  occasioually  attend 
the  on-et,  but  an*  on  the  whole  not  frequent ;  they  may  be  general  or 
partial ;  one  limb  or  one  side  of  the  face  may  escape.  Rigidity  or 
clonic  spasm  in  the  legs  or  arms  is  much  less  common  than  in  hssmor- 
rhage  into  the  pons.  Undue  frequency  aud  irregularity  of  the  heart's 
action,  and  impaired  respiration  (laboured  or  sighing,  or  of  Cheyne- 
Stokes  rhythm,  or  with  irregular  variations)  are  very  common  before 
death,  and  miiy  occur  from  the  commencement  when  the  obstruction 
involves  the  lower  extremity  of  the  basilar,  from  which  the  arterioles 
arise  that  supply  the  pneumogastric  centre.  If  there  is  an  apoplec- 
tiform  onset  there  may  be  an  initial  fall  of  tem)>erature,  much  greater 
than  is  observed  in  the  occlusion  of  other  vessels,  and  resembling  that 
met  with  in  cerebral  haemorrhage.  In  one  case  the  rectal  temperature 
fell  to  95°.*  Towards  the  end  there  is  often  the  rise  of  temperature 
so  common  in  haemorrhage  into  the  pons.  In  one  recorded  case  the 
rise  reached  109°  l»efore  death  and  109  b""  after  death.     The  duration 

*  BastUn,  Clin.  Soc.,  March  ISth,  1885. 
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of  life  it  usaallj  from  three  to  seyen  dajs ;  oocasionaUj  death  occurs 
within  tweotj-four  hours — iu  fi^re  and  a  half  hours  in  the  case  meu- 
tioned  above,  in  which  the  temperature  fell  to  95^  Barely  life  is  pro- 
longed for  a  fortuight.  Becoverjr  probably  occurs  in  some  cases  of 
syphilitic  disease  with  incomplete  obstruction,  but  not  in  atheromatous 
thrombosis,  aud  perhaps  not  in  embolism. 

Vertehral  Ariery  — The  frequent  anomalies  in  the  arrangement  of 
the  arteries  of  the  medulla  render  the  symptoms  of  thrombosis  of  the 
yertebral  artery  very  variable.  It  usually  supplies  tbe  "bull>ar" 
nuclei,  hypoglossal,  accessory,  glosso-pbarjngeal,  in  part  directly,  and 
in  part  by  the  anterior  spinal ;  and,  through  the  latter,  it  supplies  the 
anterior  pyramids  and  also  the  lower  part  of  the  medulla.  The 
typical  effect  of  its  occlusion  is  oue-sided  bulbar  paralysis — lips, 
tongue,  palate,  and  larynx — with  paralysis  of  tbe  limbs  on  the  same 
side.*  The  hemiplegia,  usually  transient,  is  often  accompanied  by 
tingling,  and  sometimes  by  anesthesia.  It  is  transient  because  the 
anterior  spinal  receives  blood  from  the  other  vertebral  artery,  and  the 
supply  to  the  lower  part  of  tbe  medulla  is  renewed.  Tbe  paralysis  of 
the  bulbar  nerves,  tbe  nuclei  of  wbicb  are  supplied  in  part  from  the 
anterior  spinal,  is  usually  imperfect,  but  tbe  impairment  of  swallow- 
ing and  of  articulation  is  always  great.  The  median  arterioles  may 
come  altogether  from  one  anterior  spinal  (when  thei-e  are  two), 
and  if  this  is  occluded,  the  bulbar  paralysis  is  bilateral,  and  may 
resemble  perfectly  that  from  chronic  degenerative  disease.  If,  as  is 
often  the  case,  the  clot  extends  up  into  the  commencement  of  the 
basilar,  the  arrest  of  the  blood-supply  to  the  respiratory  centre  causes 
rapid  death.  There  may  be  softening  of  the  posterior  part  of  the 
cerebellum,  the  occurrence  and  extent  of  which  is  influenced  by  the 
extent  of  tbe  arterial  anastomoses. 

Cerebellar  Arteries. ^These  vessels  are  rarely  the  seat  of  isolated 
obstruction,  and  although  softening  may  result  from  occlusion  of  the 
arteries  from  which  tbe  cerebellar  vessels  spring:,  tbe  softening  is 
always  less  extensive  than  the  area  of  distribution  of  tbe  afl'ected 
vessel,  on  account  of  tbe  free  counections,t  and  any  sjmptoms  that 
are  produced  are  lost  in  tbe  more  serious  disturbance  that  results 
from  the  damage  to  tbe  pons  and  medulla.  Softening  is  most  common 
in  the  region  supplied  by  the  posterior  cerebellar,  the  obstruction  of 
which  is  usually  secondary  to  occlusion  of  the  vertebral.  Inco- 
ordination of  movement  has  been  observed  in  one  or  two  cases  of  this 
kind.  Occasionally  an  isolated  area  of  softening  is  found  in  the 
middle  of  one  hemisphere,  witbout  any  symptoms  that  could  be 
ascribed  to  it. 

*  The  limbs  were  affected  on  the  same  side  ai  the  tbromboiis  in  most  recorded 
eaies. 

f  The  whole  cere>)cllum  can  be  injected  from  any  one  of  its  arteries,  even  if  tbe 
basilar  if  tied  (Duret). 
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Dulgkobis. — The  diagnosis  of  obstructive  softening  rests  on  the 
symptoms  of  a  sudden  cerebral  lesion,  occurring  in  the  conditions  that 
are  known  to  be  causes  of  vascular  occlusion.  The  characters  of  the 
attack  have  less  diagnostic  significance  than  the  causal  indications. 
The  chief  difficulty  is  the  distiuction  of  atheromatous  obstruction  from 
haemorrhage.  Under  forty,  hssmorrhage  would  only  be  suspected  if 
the  apoplectic  attack  were  one  of  considerable  severity,  and  the  coma 
prolonged;  a  cause  of  aoeurism,  heart  disease,  syphilis,  or  injury  can 
then  usually  be  traced.  In  most  cases  during  the  first  half  of  life 
the  apoplectiform  symptoms  are  moderate,  slight,  or  absent,  and  one 
of  the  two  common  causes  of  vascular  obstruction  can  be  traced — 
heart  disease  or  syphilis.  Usually  one  is  present  and  the  other  absent, 
And  the  diagnosis  can  then  be  made  with  confidence.  If  both  are 
present,  e.  g,  if  the  patieut  is  suffering  from  heart  disease  and  has 
had  syphilis,  the  diagnosis  is  much  more  difficult,  and  rests,  first,  on 
the  evidence  of  activity  of  one  or  the  other  of  these  causes,  and 
secondly,  on  the  presence  of  any  other  symptoms  that  may  be  due  to 
syphilitic  disease  of  the  brain.  If  there  is  considerable  valvular 
mischief,  if  there  has  been  recent  endocarditis,  and  especially  if 
evidence  of  embolism  elsewhere  can  be  discovered  (as  an  enlarged  and 
tender  spleen,  or  sudden  hsematuria,  or  embolism  of  the  central 
artery  of  the  retina),  the  probability  of  cerebral  embolism  is  very 
great.  On  the  other  hand,  persistent  headache  for  some  days  or 
weeks  before  the  onset,  transient  attacks  of  tingling,  numbness,  or 
weakness  in  the  limbs  afterwards  paralysed,  or  a  dull  somnolent  state 
before  the  attack,  suggest  syphilitic  disease  of  the  arteries.  Evidence 
of  recent  activity  of  the  syphilis  adds  weight  to  the  other  symptoms, 
but  is  not  often  forthcoming,  since  the  period  at  which  arterial  disease 
occurs  is  later  than  that  at  which  the  obtrusive  manifestations  of  con- 
stitutional syphilis  are  common.  Apparent  quiescence  of  the  consti- 
tutional disease  is  thus  no  coutra-indication,  nor  is  past  anti syphilitic 
treatment,  however  thorough.  This  is  a  frequent  source  of  error. 
Hence,  before  the  degenerative  period  of  life,  in  the  absence  of  other 
causes,  syphilitic  disease  is  probable,  unless  the  ordinary  mode  of 
infection  can  be  absolutely  excluded.  As  an  instance  of  the  difficulty 
the  diagnosis  sometimes  presents,  I  may  mention  the  case  of  a  man 
who  had  an  attack  of  heunplegia  at  forty-five.  He  had  a  loud  aortic 
regurgitant  murmur,  and  it  seemed  probable  that  the  hemiplegia  was 
due  to  embolism,  with  which  the  onset  was  consistent.  But  he  had 
had  severe  headache  for  some  weeks  before  the  attack.  Shortly 
afterwards  a  node  appeared  on  his  skull,  and  it  was  ascertained  that 
in  youth  he  had  had  syphilis.  This  fact  gave  significance  to  the  head- 
ache, and  made  it  far  more  probable  that  the  vascular  obstruction 
wsks  due  to  syphilitic  disease  thau  to  embolism. 

A  year  or  more  after  the  onset,  the  absence  of  heart  disease  does 
not  exclude  embolism,  or  even  render  it  less  improbable,  if  the  hemi. 
plegia  occurred  during  or  soon  after  an  illness  known  to  cause  eudo- 
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carditie,  especially  rheumatism  or  chorea. ;  but  without  such  dii 
or  Boou  after  the  onset,  embolism  is  uulikply  if  no  sourte  can  be  fonsj^ 
A  girl  had  ao  attack  of  chorea,  atteudeil  by  eadocarJitis  and 
regurgitation.  White  atill  ill  with  the  ch urea  ska  bad  an  aitai-kl 
hemiplegia,  do  doubt  due  to  embolism.  Some  years  lattr.  tbe  hrt 
plegia  perKistiug,  her  heart  presented  no  abiiuruial  sign  in  souod 
impulse.* 

During  the  degenera-tiTe  period  of  life,  after  forty-five,  Lhedii^so 
of  softening  preseuts  much  greater  difficulties.  Tbe  help  afforded 
causal  indications  is  more  limited.  The  conditions  assoeialed  wi 
btemoirbage  and  softening  are  to  a  large  extent  tbe  ^ame.  AlbettM 
the  cbief  cause  of  softiniLg,  is  met  with  in  four  fifths  of  tbe  cwet 
hEemorrhage.  Tbe  state  of  tbe  heart  is  of  more  signiScanoe  Hk 
that  of  the  vessels,  A  strongly  acting,  hypertropbied  heait  suggw 
hiemorrhage;  a  feeble,  irregular  heart,  8o£l«ning:  the  former  td 
to  burst  a  weak  vessel,  tlie  latter  to  permit  clotting  in  one 
diseased.  Tbe  causes  which  predispose  to  thrombosis  by  inflli6lid 
tbe  blood  and  circulation  are  also  of  diagnostic  ImportaDce.  Q 
gout,  cancer,  phthisis,  prostration,  or  mental  depresdoD  Kt  iH' 

favour  of  this  lesinn.     Other  diagnostic  indications  are  drairn  f(^ 

tbe  characters  of  the  onset,  but  tbese  have  been  already  described 
the  chapter  on  hiemorrhage.     It  must  be  remembered  that  tbe 
gnosis  is  always  a  matter  of  probabiUty,  BOiuetimes  high  Hnd 
times   low,    but   it   is  suldom  that  the  indiealiunc 
baluured  that  a  probable  diagnosis  cannot  be  made. 

Still  more  complicated,  however,  are  thecases  in  which  morethaai 
causoof  a  vascular  lesion  of  tbe  brain  can  be  traced,  but  tbe  additio 
complexity  relates  to  tbe  cause  of  softening  ratber  than  to  the  i 
tinction  from  bKinorrbage.  Tbe  latter  is  indeed  facilitated,  si 
the  presence  of  more  than  one  condition  capable  of  causing  softa 
increases  tlie  probability,  eteltrig  par  Unit,  tbat  the  lesion  ianothmi 
rhage.  But  tbe  question  which  of  several  causes  of  vascularol 
tiou  has  been  effective  in  a  given  case  can  only  be  auswcrtd 
careful  consideration  of  tbe  apparent  activily  of  the  seveiul  « 
iufinences,  and  by  tlie  symptoms  at  t)ie  ons^^t  as  nlrcady 
Atheroma  and  sypiiiUtic  disease  may  both  be  probable,  and  Ibcy 
more  symptoms  in  common  thaji  eitber  has  with  embi'lism,  sioM  i> 
each  there  may  !«  interference  with  the  circulation,  and  often  tlwte- 
fore  slight  symptoms  before  the  onset.  Moreover,  the  co-etiaUiw 
of  b<art  disease  with  tbe  causes  of  thrombosis  introduces  BDoiber 
elenienL  of  uncertainty,  since  the  same  condition  of  lUe  ciri'ubiti'Ui 
favouis  tbe  formation  of  clot  in  tbe  vesaels  of  the  brain  and  on  ili« 
Talves  of  tbe  heart,  Tbis  is  true  lx}tb  of  stphilitic  disease  of  Uk 
arteries  and  of  alberou>a,  and  illuslrat<.'s  the  luw  tbat  in  dl  casaol 
merely  probable  diagnosis,  tbe  rules  tbat  lead  to  a  correct 


*  Tet  wveTHl  jexr*  latar  >liu  prig 
Biflcut  Iftct,  mlthougli  not  strictly  i 


eauA  aigas  nf  miCikl  c-mii rictioa, 
;l>-VBnt  la  tb«  pnnant  (Dl>jai:t. 
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most  cases,  and  must  therefore  be  followed,  now  and  then  fail  us.  A 
woman,  aged  sixty,  was  brought  unconscious  to  the  hospital  with 
symptoms  that  pointed  to  obstruction  in  the  basilar  artery.  Her 
vessels  were  highly  degenerated,  and  she  had  a  loud  murmur  of  mitral 
constriction.  Of  the  two  lesions  that  seemed  possible,  atheromatous 
thrombosis  and  embolism,  the  rarity  of  the  latter  in  the  basilar  artery 
made  the  former  rather  more  likely.  She  died,  and  thrombosis  of  the 
basilar  was  found  as  anticipated,  but  it  was  due,  not  to  atheroma, 
but  to  intense  and  characteristic  syphilitic  disease  of  the  vessel,  which 
tbere  was  nothing  during  life  to  suggest.  Another  example  of  a  like 
difficulty  has  just  been  mentioned. 

Pboqkosis. — The  prospect  of  recovery  from  the  initial  symptoms 
depends  on  their  severity  and  duration,  on  the  previous  occurrence  of 
similar  attacks,  on  the  artery  affected,  and  on  the  nature  of  the  cause. 
Intensity  of  apoplexy  is  a  graver  indication  than  its  duration.  In  this 
respect  softening  differs  from  hsBmorrbage.  It  is  not  uncommon  for 
a  patient  to  recover  after  what  may  be  called  "  comatose  stupor"  haa 
lasted  for  five  or  six  days  ;  but  deep  coma,  with  impairment  of  respira- 
tion, is  as  rarely  recovered  from  in  softening  as  in  hsBmorrLage.  The 
stage  of  inflammatory  reaction  is  attended  with  considerable  danger 
in  severe  cases,  and  the  occurrence  of  rapid  sloughing  or  of  convulsiona 
is  usually  of  fatal  augury. 

It  is  rare  for  a  jiatient  to  die  in  a  first  attack  of  cerebral  softening 
unless  a  very  large  vessel  is  occluded  But  if  the  brain  has  been 
damaged  by  a  preceding  attack,  recovery  occurs  less  readily,  and  the 
immediate  danger  to  life  increases  with  the  number  of  preceding 
attacks,  especially  in  the  old,  or  when  there  is  extensive  syphilitic 
disease,  or  wide-spread  atheroma. 

Thrombosis  of  the  internal  carotid  or  of  the  basilar  entails  imminent 
danger  to  life ;  indeed,  the  latter,  from  whatever  cause  it  arises,  ia 
rarely  survived.  Next  in  gravity  is  obstruction  of  the  vertebral,  and 
next  that  of  the  middle  cerebral.  Obstruction  of  the  trunk  of  both 
middle  cerebrals  is  almost  always  fatal.  Subject  to  these  indications, 
the  danger  to  life  is  far  less  in  embolism  and  in  syphilitic  disease  than 
in  senile  softening.  In  most  fatal  cases  of  cerebral  embolism  death 
has  been  due  rather  to  the  state  of  the  heart  or  to  some  general  disease, 
as  rheumatism.  Syphilitic  disease  rarely  causes  death  unless  the 
basilar  artery  or  many  vessels  are  affected,  or  the  nature  of  the 
malady  is  not  recognised  and  met  by  appropriate  treatment. 

The  prognosis  as  to  recovery  from  the  persisting  symptoms  depends 
on  the  seat  of  the  disease,  and  the  reasons  for  regarding  the  symptoms 
as  **  direct"  or  **  indirect"  in  nature.  These  indications  are  the  same 
as  in  cerebral  hsemorrhage,  and  are  described  in  the  account  of  this 
(p.  396),  and  also  in  the  description  of  the  individual  symptoms.  The 
prospect  of  recovery  depends  also  to  some  extent  on  age.  Eecovery  of 
slightly  damaged  parts,  and  compensation  by  other  parts,  take  place 
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more  readily  in  the  young  than  in  the  old.  But  the  prognosis  as 
I'egards  recovery  is  but  little  iofluenced  by  the  nature  of  the  disease. 
It  is  no  better  io  syphilitic  disease  than  in  embolism.  We  may,  by 
treatment,  remove  the  disease  of  the  wall  of  the  occluded  vessel,  we 
may  prevent  an  increase  in  tbe  symptoms,  but  we  cannot  remove  the 
clot  that  has  finally  closed  it,  and  has  extended  on  into  the  distal 
branches  of  the  vessel.  We  cannot,  therefore,  restore  tbe  circulation 
through  the  vessel.  Neither  can  we  influence,  by  antisyphilitic  treat- 
ment,  the  process  of  softening,  which,  in  syphilitic  disease,  just 
as  in  embolism,  is  a  process  of  simple  necrosis.  Therefore  the 
syphilitic  origin  of  the  disease  does  not  influence  the  prognosis  of 
developed  palsy.  Most  cases  improve,  and  many  recover,  but  they 
improve  and  recover  in  the  same  way  as  in  every  other  form  of  acute 
cerebral  lesion — because  the  symptoms  are  of  indirect  and  not  of 
direct  origin,  and  sometimes  because  a  collateral  circulation  is 
possible.  If  the  softening  involves  the  motor  path  or  centres,  and  no 
compensation  is  possible,  enduring  paralysis  i»  the  result.  It  is 
necessary  to  insist  strongly  upon  this  fact.  Because  a  palsy  is  due 
to  syphilis,  it  is  often  assumed,  as  a  matter  of  course,  that  it  will  be 
removed  by  antisyphilitic  treatment.  The  assumption  is  correct  as 
regards  many  pressure-efiects  of  syphilitic  growths,  and  many  syphilitic 
inflammations,  but  it  is  not  true  of  necrotic  softening  from  vascular 
disease.  I  have  seen  many  patients  who  had  been  assured  that, 
because  their  hemiplegia  was  of  syphilitic  origin,  they  would  certainly 
be  cured ;  and  when,  after  a  year  or  two,  the  paralysis  remained,  they 
were  naturally  indignant  at  the  erroneous  opinion  they  had  received. 

It  must  be  remembered  that  convulsions  at  an  interval  after  the 
onset  are  prone  to  recur,  and  the  tendency  to  the  return  is  greater 
the  longer  the  interval.  They  may  continue  even  when  the  para- 
lysis has  passed  away,  and  may  constitute  a  disease  resembling 
epilepsy  ill  its  course.  Such  recurring  convulsions  are  far  more 
frequent  after  softening  than  after  hsBmorrhage,  partly  because  the 
cortex  is  more  often  involved. 

The  probability  of  a  recurrence  of  paralysis  varies  according  to  the 
nature  of  the  disease.  In  embolism  it  is  not  great.  Although  a 
second  attack  is  possible,  and  instances  are  occaKionally  met  with,  it 
is  a  rare  accident,  and  in  any  given  case  a  recurrence  is  unlikely. 
In  syphilitic  disease  the  probability  of  a  recurrence  depends  on  proper 
and  repeated  treatment  (see  "  Syphilitic  Tumour**),  and  also  on  the 
previous  duration  of  the  disease.  The  arterial  walls  may  be  ho  pro- 
foundly altered,  that  treatment  can  only  induce  a  cicatricial  state  so 
abnormal  that  coagulation  is  favoured.  But  the  nature  of  the  case  is 
now  usually  recognised  and  treated  early,  and  hence  a  recurrence  of 
softening  is  extremely  rare.  In  atheromatous  softening,  on  the  other 
hand,  the  tendency  to  recurrence  is  very  great.  Many  arteries  are 
always  affected ;  the  disease  of  their  walls  is,  for  the  m<^st  part, 
beyond  control,  and  sooner  or  later  other  vessels  become  obstructed. 
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Becarrence  is  more  likely  to  be  speedj — e.  g.  within  two  or  three  years — 
if  the  first  attack  occurred  independently  of  influences  favouring 
thrombosis,  than  if  it  was  "  excited."  If,  for  instance,  the  attack 
came  on  after  depressing  grief,  during  a  condition  of  general  illness,  or 
in  consequence  of  prostrating  fatigue,  and  these  influences  are  avoided, 
a  recurrence  is  more  likely  to  be  long  deferred.  This  is  also  true  of 
states  of  the  blood  which  are  under  control.  On  the  other  hand,  a 
speedy  recurrence  is  more  probable  if  there  are  conditions  favouring 
thrombosis  that  cannot  be  removed,  especially  cardiac  weakness  and 
dilatation.  Exceptions  to  these  rules  naturally  occur,  because  we 
cannot  tell  the  extent  and  degree  of  the  vascular  disease,  and  this 
may  sometimes  invalidate  conclusions  that  are  reached  by  a  process 
which  usually  leads  to  a  correct  opinion. 

Treatment. — The  treatment  of  the  initial  apoplexy  is  in  part  the 
same  as  in  cerebral  haemorrhage ;  in  part  it  is  different.  The  same 
precautions  are  necessary  as  to  the  avoidance  of  movement,  and  of 
any  hindrance  to  the  return  of  blood  from  the  head.  Sinapisms  to 
the  back  of  the  neck  seem  to  hasten  the  recovery  of  consciousness, 
and,  by  causing  reflex  contraction  of  the  arteries,  they  probably 
quicken  the  cerebral  circulation  and  lessen  the  tendency  to  stasis. 
But  whereas  in  heBmorrhage  the  object  of  treatment  is  to  lower  the 
blood- pressure  and  promote  coagulation,  in  softening  the  aim  is  to 
lessen  the  tendency  to  clotting,  and  to  increase  the  flow  of  blood  at 
least  up  to  normal  conditions.  The  action  of  the  heart  should  be 
kept  uniform  and  strengthened  if  necessary  by  small  doses  of  digitalis 
or  strophanthus.  By  doing  this  we  may  lessen  the  tendency  to  the 
spread  of  the  thrombus  (whether  this  is  primary  or  secondary). 
The  patient  should  lie  with  the  head  and  shoulders  slightly  raised. 
The  bowels  should  be  opened,  but  more  gently  than  in  bssmorrhage, 
because  violent  purgation,  weakening  the  heart,  may  increase  the 
tendency  to  an  extension  of  the  clot.  If  the  patient  is  gouty  and  the 
heart  regular,  a  somewhat  stronger  aperient  may  be  given,  which 
should  contain  some  mercury.  Under  the  same  circumstances  a 
diuretic  is  useful — half-drachm  doses  of  nitrous  ether  by  the  mouth 
or  by  the  rectum.  Venesection  is  not  to  be  thought  of  in  any  case 
that  may  possibly  be  of  this  nature.  Whether  stimulants  are  given 
or  not  must  depend  on  the  state  of  the  pulse  and  heart.  If  indicated, 
ether,  ammonia,  or  alcohol  may  be  given,  the  latter  more  freely  than 
in  hsBmorrhage.  If  there  is  doubt  whether  alcohol  should  be  given  or 
not  in  haemorrhage,  it  is  better  to  withhold  it ;  in  softening  it  is  better 
to  give  it. 

After  the  patient  has  regained  consciousness,  mental  and  physical 
tranquillity  is  of  the  first  importance.  All  excitement  and  movement 
should  be  carefully  avoided,  since  whatever  disturbs  the  heart's 
action  is  liable  to  be  followed  by  reactionary  failure  that  will  favour 
extension  of  the  thrombus.    Food  should  be  light,  easily  digested. 
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and  nutritious.  Alcohol  is  better  avoided  after  the  first  two  or  three 
days  (unless  the  state  of  the  pulse  demands  it),  on  account  of  the  risk 
of  increasing  the  intensity  of  the  inflammatory  reaction.  During  this 
stage  the  management  of  the  case  requires  great  care,  and  should 
be  conducted  on  the  same  principles  as  a  local  inflammation  else- 
where. The  diuretic  given  at  the  onset  may  be  continued.  The 
bowels  must  be  kept  carefully  open.  The  patient's  head  may  be  raised 
a  little  higher,  but  the  shoulders  should  always  be  raised  as  well  as  the 
head.  If  there  is  headache  and  fever,  ice  may  be  applied  to  the 
head,  and  moderate  doses  (10  or  12  gr.)  of  antipyrin  may  be  given. 
Leeching  has  been  advocated,  but  it  is  safer  to  abstain  from  any  form 
of  depletion,  unless  the  patient  is  manifestly  plethoric.  If  convulsions 
occur  during  this  stage,  they  are  often  arrested  by  the  measures  recom- 
mended for  the  headache,  and  moderate  doses  of  bromide  may  be 
given.  The  same  treatment  is  suitable  for  delirium.  Extreme  clean- 
liness is  essential ;  it  is  at  this  stage  that  bedsores  are  most  apt  to 
form.  The  limbs  and  back  should  be  daily  examined,  and  on  the  least 
indication  of  tro])hic  disturbance  the  patient  should  be  placed  on 
a  water-bed,  or  the  pressure  be  kept  from  any  reddened  spot  by 
pillows  or  cotton  wool.  The  latter,  charged  with  some  disinfecting 
agent,  is  especially  useful  when  there  is  any  escape  of  urine.  After 
the  inflammatory  stage  is  over,  tonics  are  usually  needed,  especially 
iron  and  nux  vomica  or  strychnine ;  but  the  measures  likely  to  lessen  the 
tendency  to  further  thrombosis  must  be  continued,  and  the  state  of 
the  pulse,  heart,  urine,  &c.,  should  be  frequently  observed. 

The  variations  in  this  treatment  which  the  special  form  of  obstruc- 
tion renders  necessary  are  not  great.  In  embolism  the  general  princi- 
ples of  treatnient  are  also  in  the  main  the  same  as  in  thrombosis, 
because  the  latter  process  is  always  associated  with  embolism,  clot 
forming  not  only  on  the  distal  side  but  also  on  the  proximal  side  of 
the  obstruction  up  to  the  origin  of  the  first  large  branch,  and  it  is  im- 
portant to  avoid  whatever  may  facilitiite  the  extension  downwards  of 
this  secondary  clot.  Moreover,  it  is  important  in  embolism  as  in 
thrombosis  to  strengthen  and  steady  the  action  of  the  heart,  in  order 
to  lessen  the  risk  of  further  embolism.  This  is  more  likely  to  occur  if 
the  heart  acts  irregularly,  because  vegetations  tend  to  increase  during 
the  feeble  action,  and  to  be  detached  when  it  becomes  excited.  But,  in 
syphilitic  disease,  although  treatment  is  powerless  to  undo  mischief 
that  has  already  occurred,  it  may  prevent  its  increase  or  fresh  lesions. 
Many  arteries  are  usually  affected ;  the  same  artery  may  be  diseased  at 
separate  places,  and  it  is  of  the  utmost  importance  to  remove  this 
disease.  Iodide  of  potassium  should  therefore  be  given  in  doses 
of  seven  or  ten  grains  every  six  or  eight  hours,  or  fifteen-grain  doses 
may  be  injected  into  the  rectum.  It  miiy  be  well  also  to  rub 
in  some  mercury,  especially  if  the  symptoms  indicate  extensive 
disease.  The  importance  of  prompt  treatment  cannot  be  too  strongly 
iirged,   because   the   closure   of  another   artery   may  be  prevented. 
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or  very  early  symptoms,  due  to  commencing  tbrombosis,  may  certainly 
be  arrested.  But  it  is  not  well  to  give  iodide  in  larger  doses/  or  to 
employ  it  in  other  forms  of  thrombosis,  because  it  has  a  distinct  ten- 
dency to  promote  coagulation,  as  its  value  in  aneurisms  testifies. 

When  treatment  fails  to  avert  further  thrombosis,  it  is  because  the 
arterial  walls  are  so  profoundly  changed  that  it  is  not  possible  for 
them  to  regain  a  normal  state.  Nor  is  it  well  to  continue  the  treat- 
ment for  more  than  six  or  eight  weeks.  In  that  time  it  will  have 
achieved  its  objects  :  persistent  symptoms  are  due  to  the  disease  of  the 
nerve-elements,  and  mav  or  may  not  slowly  pass  away.  But  the 
treatment  should  be  renewed  for  three  weeks  every  six  mouths,  for 
at  least  three  or  four  years,  to  arrest  tbe  development  of  commencing 
disease,  probably  by  preventing  insusceptible  germs  from  becoming 
6usce[»tible  and  injurious  organisms. t 

The  physical  rost  that  is  needed  must  vary  with  the  severity  of  the 
disease,  and  may  be  two  weeks  in  slight  cases,  and  four  or  six  weeks 
in  those  that  are  more  severe.  When  the  stage  of  inflammatory 
disturbance  is  over,  and  the  process  of  repair  of  the  less  damaged 
structures  has  commenced,  nervine  tonics  may  be  given,  such  as 
quinine,  strychnia,  bypopbospbite  of  soda,  and  otber  tonics  that  may 
be  indicated,  such  as  iron.  For  the  reasons  to  be  mentioned  presently, 
it  is  impossible  to  obtain  satisfactory  evidence  that  nervine  tonics  do 
good,  but  it  is  probable  that  they  have  some  influence  in  the  right 
direction. 

For  the  treat ment  of  the  residual  symptoms  that  depend  on  the 
destiuction  of  tissue,  little,  unfortunately,  can  be  done.  It  is  con- 
venient here  to  describe  the  general  treatment  of  hemiplegia,  since 
the  measures  suitable  to  that  which  is  produced  by  softening  are  the 
same  as  in  other  lesions.  Many  of  these  effects  lessen  after  a  time, 
with  and  witbout  treatment,  in  consequence  of  the  compensation 
effected  by  otber  parts  of  the  brain.  In  hemiplegia,  for  instance, 
improvement  always  occurs  in  the  leg,  even  wben  the  motor  path  to 
tbe  affected  side  is  completely  interrupted,  in  consequence  of  the  other 
hemisphere  gaining  tbat  power  over  the  limb  for  which  anatomical 
arrangements  always  exist.  The  indirect  symptoms  pass  away 
spontaneously. 

In  the  early  stage  of  hemiplegia,  gentle  rubbing  of  the  limbs  is  all 
tbe  local  treatment  admissible.  It  bas  a  tendency  to  lessen  the 
rigidity,  and  may  be  continued  and  made  more  vigorous  when  the 
early  rigidity  has  passed  away  and  the  late  rigidity  has  set  in. 
Upward  rubbing  of  tbe  muscles  has  most  influence  in  lessening  the 
spasm.  The  influence  of  electricity  on  tbe  paralysis  is  very  small,  as 
Uiay,    indeed,  be  anticipated  from  the  nature  of  the   palsy.     Late 

*  Unless  unwise  persistence  lias  habituated  the  patient  to  it,  so  that  it  no  longer 
checks  the  syphilitic  lesions  when  given  in  ordinary  doses,  to  which  the  organifms 
of  the  disease  seem  to  get  accustomed.     (See  next  nute.) 

t  See  the  writer's  lectures  on  '  Syphilis  and  the  Nervous  System,'  London,  1898^ 


438  RBAIN. 

plate,  nsuallj  gives  rise  to  paralysis.  One  or  more  of  its  four  cortical 
branches  (see  Fig.  47,  p.  68)  maj  be  occluded,  or  all  maj  be 
obstructed  bj  a  plug  at  the  point  of  diyision  of  the  artery  at  the 
island  of  Beil.  Occlusion  of  the  branches  maj  cause  softening  in  th^ 
area  supplied  bj  them,  shown  in  Fig.  48.  That  of  the  first  produces 
softening  of  the  third  frontal,  and,  if  on  the  left  side,  aphasia ;  of  the 
second  or  third,  softening  of  the  ascending  frontal  or  ascending 
parietal  conyolution  and  hemiplegia,  partial  when  the  softening  is 
incomplete;  and  of  the  fourth,  softening  about  the  posterior  limb  of 
the  fissure  of  SjlTius,  and  if  on  the  left  side,  sensory  aphasia,  defective 
perception  of  words,  with  corresponding  impairment  of  speech,  are 
produced.  When  all  the  cortical  branches  are  obstructed,  the 
softening  extends  over  all  the  area  supplied,  although  usually  in 
varying  degree  in  different  parts,  in  consequence  of  partial  anasto- 
moses, and  the  upper  region  of  the  hemisphere  may  escape  (see  Fig. 
15,  p.  23).  The  usual  effect  is  severe  hemiplegia,  with  impairment 
of  sensibility  for  a  time,  and  sometimes  even  affection  of  the  special 
senses,  and  ptosis  on  the  opposite  side.  Partial  obstruction  of  the 
deep  central  branches,  from  the  first  part  of  the  artery,  either  by 
embolism,  disease  of  the  wall  at  their  origin,  or  thrombosis,  causes 
softening  in  the  lenticular  nucleus,  caudate  nucleus,  and  anterior  part 
of  the  optic  thalamus,  very  variable  in  extent ;  when  considerable  the 
internal  capsule  always  suffers,  and  hemiplegia  results.  Complete 
obstruction  of  the  middle  cerebral  near  its  origin  always  causes 
Boftenmg  in  the  central  ganglia  and  hemiplegia,  with  or  without 
softening  of  the  cortex  supplied  by  it. 

Posterior  Cerebral. — The  rarity  of  softening  from  obstruction  of  the 
posterior  cerebral,  due  to  the  freedom  of  its  anastomoses,  renders  our 
knowledge  of  the  symptoms  produced  much  less  definite  than  in  the 
case  of  the  middle  cerebral.  They  are  for  the  most  part  sensory ; 
there  may  be  hemianeesthesia  from  softening  of  the  tegmentum  of  the 
cms,  or  the  mtoinal  capsule,  or  hemianopia  from  softening  of  the 
occipital  lobe.  Such  softening,  especially  of  the  cuneus,  is  the  most 
common  cause  of  cortical  hemianopia,  but  the  same  symptom  is  verj 
con  n  on  m  obstruction  of  th*s  artery  when  the  cortex  is  intact,  from 
interruption  to  the  optic  path.  Complete  but  transient  loss  of  sight 
has  also  attended  embolism  of  one  posterior  cerebral:  it  is  probably 
inhibitory  in  origin.  The  symptoms  of  limited  softenings  of  the  inner 
and  lower  part  of  the  temporal  lobe  are  not  known. 

Basilar  Artery, —The  symptoms  present  considerable  variations 
according  to  the  seal  of  obstruction,  whether  in  the  middle,  lower,  or 
upper  i>ortions,  or  whether  there  is  merely  occlusion  of  the  arteries  that 
oome  off  from  it,  in  consequence  of  disease  of  the  wall,  or  of  incom- 
plete embolism.  In  the  obstruction  of  the  transverse  arteries,  the 
softening  produced  may  be  bilateral  or  unilateral,  often  small  in  extent* 
near  the  middle  line  or  in  the  outer  part  of  the  pons,  according  as 
median  or  radicular  branches  are  obstructed  (see  p.  65).    Hemiplegia 
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usually  results,  which  may  be  **  alternate/'  of  limbs  and  cranial  tierves, 
or  may  resemble  that  produced  by  a  lesion  of  the  corpus  striatum, 
according  to  the  seat  of  the  disease  (see  p.  815).  In  some  cases  the 
occlusion  of  different  branches  takes  place  successively,  and  the  patient 
may  have  several  suddeu  seizures,  with  irregular  paralysis  of  limbs 
and  cranial  nerves.  In  occlusion  of  the  whole  basilar,  the  limbs  of 
both  sides  are  usually  affected,  suddenly  or  in  the  course  of  a  few 
days.  The  limbs  on  one  side,  for  instance,  may  become  weak  and 
then  improve ;  a  day  or  two  afterwards  the  other  side  becomes  weak, 
and  then  there  is  again  loss  of  power  in  the  first  side.  The  affection 
of  the  facial  or  fifth  nerves  may  present  the  same  variations,  and  often 
does  not  correspond  in  degree  to  that  of  the  limbs.  There  is  usually 
considerable  impairment  of  ai-ticulation  and  of  swallowing.  Loss  of 
the  conjugate  movement  of  the  eyes  to  one  side  is  occasionally 
observed,  with  or  without  palsy  of  the  facial  nerve  on  the  side  of  the 
affected  external  rectus  (see  p.  188).  This,  however,  less  frequently 
results  from  softening  than  from  tumour.  When  the  obstruction 
involves  the  upper  part  of  the  vessel,  as  is  usually  the  case  in  embolism, 
there  are  ocular  symptoms  other  than  the  conjugate  deviation,  ptosis, 
contracted  or  dilated  pupils,  with  loss  of  reflex  action  to  light,  some- 
times transient.  There  is  occasionally  paralysis  of  the  whole  or  part 
of  one  third  nerve,  or  of  both,  sometimes  also  of  the  fourth. 
Less  common  is  hemianopia,  from  extension  of  clot  along  one 
posterior  cerebral  beyond  the  origin  of  the  posterior  communi- 
cating artery.  Obstruction  of  the  lower  extremity  of  the  basilar 
is  not  common,  except  as  the  result  of  the  extension  of  a  clot  from 
one  of  the  vertebral  arteries.  The  onset  of  obstruction  of  the 
basilar  is  usually  attended  with  a  distinct,  but  transient  apoplectic 
seizure ;  it  often  recurs,  and  gradually  deepens.  The  patient  may 
lie  for  some  days  in  a  state  of  incomplete  coma,  can  be  roused  to 
open  his  eyes,  but  does  not  speak.  Convulsions  occasioually  attend 
the  on>et,  but  are  on  the  whole  not  frequent ;  they  may  be  general  or 
partial ;  one  limb  or  one  side  of  the  face  may  escape.  Rigidity  or 
clonic  spasm  in  the  legs  or  arms  is  much  less  common  than  in  hesmor- 
rhage  into  the  pons.  Undue  frequency  and  irregularity  of  the  heart's 
action,  and  impaired  respiration  (laboured  or  sighing,  or  of  Cheyne- 
Stokes  rhythm,  or  with  irregular  variations)  are  very  common  before 
death,  and  may  occur  from  the  commencement  when  the  obstruction 
involves  the  lower  extremity  of  the  basilar,  from  which  the  arterioles 
arise  that  supply  the  pneumogastric  centre.  If  there  is  an  apoplec- 
tiform onset  there  may  be  an  initial  fall  of  temperature,  much  greater 
than  is  observed  in  the  occlusion  of  other  vessels,  and  resembling  that 
met  with  in  cerebral  hsemorrhage.  In  one  case  the  rectal  temperature 
fell  to  95°.*  Towards  the  end  there  is  often  the  rise  of  temperature 
80  common  in  haemorrhage  into  the  pons.  In  one  recorded  case  the 
rise  reached  109°  l)efore  death  and  109  5°  after  death.     The  duration 

*  Bastian,  Clin.  Soc,  March  13th,  1885. 
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of  life  is  UBuallj  from  tliree  to  seyen  days ;  occasionally  death  occurs 
within  twenty-four  hours — in  five  and  a  half  hours  in  the  case  men* 
tioned  above,  in  which  the  temperature  fell  to  95^  Barely  life  is  pro- 
longed for  a  fortnight.  Recovery  probably  occurs  in  some  cases  of 
syphilitic  disensewith  incomplete  obstruction,  but  not  in  atheromatous 
thrombosis,  and  perhaps  not  in  embolism. 

Vertebral  Artery  — The  frequent  anomalies  in  the  arrangement  of 
the  arteries  of  the  medulla  render  the  symptoms  of  thrombosis  of  the 
Tertebral  artery  very  variable.  It  usually  supplifs  tbe  "bulliar" 
nuclei,  hypoglossal,  accessory,  glosso- pharyngeal,  in  part  directly,  and 
in  part  by  the  anterior  spinal ;  and,  througli  the  latter,  it  supplies  the 
anterior  pyramids  and  also  the  lower  part  of  tbe  medulla.  The 
typical  effect  of  its  occlusion  is  one-sided  bulbar  paralysis — lips, 
tongue,  palate,  and  larynx — with  paralysis  of  tbe  limbs  on  the  same 
side.*  The  hemiplegia,  usually  transient,  is  often  accompanied  bj 
tingling,  and  sometimes  by  anaasthesia.  It  is  transient  because  the 
anterior  spinal  receives  blood  from  the  other  vertebral  artery,  and  the 
supply  to  tbe  lower  part  of  tbe  medulla  is  renewed.  Tbe  paralysis  of 
the  bulbar  nerves,  the  nuclei  of  wbicb  are  supplied  in  part  from  the 
anterior  spinal,  is  usually  imperfect,  but  tbe  impairment  of  swallow- 
ing  and  of  articulation  is  always  great.  The  median  arterioles  may 
come  altogether  from  one  anterior  spinal  (when  thei-e  are  two)» 
and  if  this  is  occluded,  the  bulbar  paralysis  is  bilateral,  and  may 
resemble  perfectly  that  from  chronic  degenerative  disease.  If,  as  is 
often  the  case,  the  clot  extends  up  into  the  commencement  of  the 
basilar,  the  arrest  of  the  blood-supply  to  tbe  respiratory  centre  causes 
rapid  deatb.  There  may  be  softening  of  the  posterior  part  of  the 
corebellum,  the  occurrence  and  extent  of  which  is  influenced  by  the 
extent  of  tbe  arterial  anastomoses. 

Cer^ellar  Arteries. — These  vessels  are  rarely  the  seat  of  isolated 
obstruction,  and  although  softening  may  result  from  occlusion  of  the 
arteries  from  which  tbe  cerebellar  vessels  spring,  tbe  softening  is 
always  less  extensive  than  the  area  of  distribution  of  tbe  afl'ected 
vessel,  on  account  of  tbe  free  connections,t  and  any  symptoms  tbat 
are  produced  are  lobt  in  tbe  more  serious  disturbance  tbat  results 
from  the  damage  to  the  |>ons  and  medulla.  Softening  is  most  common 
in  the  region  Kupplied  bj  the  posterior  cerebellar,  the  obstruction  of 
which  is  URUally  secondary  to  occlusion  of  the  vertebral.  Inco- 
ordination of  movement  has  been  observed  in  one  or  two  cases  of  this 
kind.  Occasionally  an  isolated  urea  of  sottening  is  found  in  the 
middle  of  one  hemisphere,  witbout  any  symptoms  that  could  be 
ascribed  to  it. 

*  The  limbs  were  a  fleeted  on  the  tame  side  as  the  thrombosis  in  mott  recorded 
oases. 

t  The  whole  cprehclliim  can  be  injected  from  any  one  of  its  arteries,  even  if  the 
basilar  is  tied  (Duret). 
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DiAOHOais. — The  diagnosis  of  obstructiye  softening  rests  on  the 
symptoms  of  a  sudden  cerebral  lesion,  occurring  in  the  conditions  that 
are  known  to  be  causes  of  Tascular  occlusion.  The  characters  of  the 
attack  have  less  diagnostic  significance  than  the  causal  indications. 
The  chief  difficulty  is  the  distiuction  of  atheromatous  obstruction  from 
hsemorrbage.  Under  forty,  hsBmorrhage  would  only  be  suspected  if 
the  apoplectic  attack  were  one  of  considerable  severity,  and  the  coma 
prolonged ;  a  cause  of  aneurism,  heart  disease,  syphilis,  or  injury  can 
then  usually  be  traced.  In  most  cases  during  the  first  half  of  life 
tbe  apoplectiform  symptoms  are  moderate,  slight,  or  absent,  and  one 
of  the  two  common  causes  of  vascular  obstruction  can  be  traced — 
heart  disease  or  syphilis.  Usually  one  is  present  and  the  other  absent* 
and  the  diagnosis  can  then  be  made  with  confidence.  If  both  are 
present,  e.  g.  if  the  patient  is  suffering  from  heart  disease  and  has 
had  syphilis,  the  diagnosis  is  much  more  difficult,  and  rests,  first,  on 
the  evidence  of  activity  of  one  or  the  other  of  these  causes,  and 
secondly,  on  tbe  presence  of  any  other  symptoms  that  may  be  due  to 
syphilitic  disease  of  the  brain.  If  there  is  considerable  valvular 
mischief,  if  there  has  been  recent  endocarditis,  and  especially  if 
evidence  of  embolism  elsewhere  can  be  discovered  (as  an  enlarged  and 
tender  spleen,  or  sudden  hsematuria,  or  embolism  of  the  central 
artery  of  the  retina),  the  probability  of  cerebral  embolism  is  very 
great.  On  the  other  hand,  persistent  headache  for  some  days  or 
weeks  before  the  onset,  transient  attacks  of  tingling,  numbness,  or 
weakness  in  the  limbs  afterwards  paralysed,  or  a  dull  somnolent  state 
before  the  attack,  suggest  syphilitic  disease  of  the  arteries.  Evidence 
of  recent  activity  of  the  syphilis  adds  weight  to  the  other  symptoms, 
but  is  not  often  forthcoming,  since  the  period  at  which  arterial  disease 
occurs  is  later  than  that  at  which  the  obtrusive  manifestations  of  con- 
stitutional syphilis  are  common.  Apparent  quiescence  of  the  consti- 
tutional disease  is  thus  no  contra-indication,  nor  is  past  antisyphilitic 
treatment,  however  thorough.  This  is  a  frequent  source  of  error. 
Hence,  before  tbe  degenerative  period  of  life,  in  the  absence  of  other 
causes,  syphilitic  disease  is  probable,  unless  the  ordinary  mode  of 
infection  can  be  absolutely  excluded.  As  an  instance  of  the  difficulty 
the  diagnosis  sometimes  presents,  I  may  mention  the  case  of  a  man 
who  had  an  attack  of  hemiplegia  at  forty-five.  He  had  a  loud  aortio 
regurgitant  murmur,  and  it  seemed  probable  that  the  hemiplegia  was 
due  to  embolism,  with  which  tbe  onset  was  consistent.  But  he  had 
had  severe  headache  for  some  weeks  before  tbe  attack.  Shortly 
afterwards  a  node  appeared  on  his  skull,  and  it  was  ascertained  that 
in  youth  he  had  had  syphilis.  This  fact  gave  significance  to  the  head- 
ache, and  made  it  far  more  probable  that  the  vascular  obstruction 
was  due  to  syphilitic  disease  than  to  embolism. 

A  year  or  more  after  the  onset,  the  absence  of  heart  disease  does 
not  exclude  embolism,  or  even  render  it  less  improbable,  if  the  hemi- 
plegia occurred  during  or  soon  after  an  illness  known  to  cause  eudo- 
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carditis,  espociallj  rheumatism  or  chorea ;  but  without  such  disease, 
or  soon  after  the  onset,  embolism  is  unlikely  if  no  source  can  be  found. 
A  girl  bad  an  attack  of  chorea,  attended  bj  endocarditis  and  mitral 
regurgitation.  While  still  ill  with  the  chorea  she  bad  an  attack  of 
hemiplegia,  no  doubt  due  to  embolism.  Some  years  later,  the  hemi- 
plegia persisting,  her  heart  presented  no  abuoruial  sign  in  sound  or 
impulse.* 

During  the  degenerative  period  of  life,  after  forty-fiye,  the  diagnosis 
of  softening  presents  much  greater  difficulties.  The  help  afforded  by 
causal  indications  is  more  limited.  The  conditions  associated  with 
bsBmorrhage  and  softening  are  to  a  large  extent  the  same.  Atheroma, 
the  chief  cause  of  softening,  is  met  with  in  four  fifths  of  the  cases  of 
hflsmorrhage.  The  state  of  the  heart  is  of  more  significance  than 
that  of  the  vessels.  A  strongly  acting,  hypertrophied  heart  suggests 
hsdmorrhage;  a  feeble,  irregular  heart,  softening:  the  former  tends 
to  burst  a  weak  vessel,  the  latter  to  permit  clotting  in  one  that  is 
diseased.  The  causes  which  predispose  to  thrombosis  by  influencing^ 
the  blood  and  circulation  are  also  of  diagnostic  importance.  Thus 
gout,  cancer,  phthisis,  prostration,  or  mental  depression  are  all  in 
favour  of  this  lesion.  Other  diagnostic  indications  are  drawn  from 
the  characters  of  the  onset,  but  these  have  been  already  described  ia 
the  chapter  on  heemorrhage.  It  must  be  remembered  that  the  dia- 
gnosis is  always  a  matter  of  probability,  sometimes  high  and  some- 
times low,  but  it  is  seldom  that  the  indications  are  so  equally 
balanced  that  a  probable  diagnosis  cannot  be  made. 

Still  more  complicated,  however,  are  the  cases  in  which  more  than  ono 
cause  of  a  vascular  lesion  of  the  brain  can  be  traced,  but  the  additional 
complexity  relates  to  the  cause  of  softening  rather  than  to  the  dis* 
tinction  from  heemorrhage.  The  latter  is  indeed  facilitated,  since 
the  presence  of  more  than  one  condition  capable  of  causing  softening 
increases  the  probability,  caeterie  paribuSt  that  the  lesion  is  not  haemor- 
rhage. But  the  question  which  of  several  causes  of  vascular  obstruc- 
tion has  been  efi'ective  in  a  given  case  can  only  be  answered  by  a 
careful  consideration  of  the  apparent  activity  of  the  several  causui 
influences,  and  by  the  symptoms  at  the  onset  as  already  described. 
Atheroma  and  syphilitic  disease  may  both  be  probable,  and  they  have 
more  symptoms  in  common  than  either  has  with  embolism,  since  in 
each  there  may  be  interference  with  the  circulation,  and  often  there- 
fore slight  symptoms  before  the  onset.  Moreover,  the  co-existence 
of  h(  art  disease  with  the  causes  of  thrombosis  introduces  another 
element  of  uncertainty,  since  the  same  condition  of  the  circulation 
favours  the  formation  of  clot  in  the  vessels  of  the  brain  and  on  the 
valves  of  the  heart.  This  is  true  both  of  syphilitic  disease  of  the 
arteries  and  of  atherouia,  and  illustrates  the  law  that  in  all  cases  of 
merely  probable  diagnosis,  the  rules  that  lead  to  a  correct  opinion  in 

*  Yet  several  ye.xn  later  she  preseuttd  signs  of  initial  consi fiction,  a  moat  ai^ 
ttiAcant  tact,  although  not  strictly  relevant  to  the  present  subject. 
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most  cases,  and  must  therefore  be  followed,  now  and  then  fail  us.  A 
woman,  aged  sixty,  was  brought  unconscious  to  the  hospital  with 
symptoms  that  pointed  to  obstruction  in  the  basilar  artery.  lier 
yessels  were  highly  degenerated,  and  sbe  had  a  loud  murmur  of  mitral 
constriction.  Of  the  two  lesions  that  seemed  possible,  atheromatous 
thrombosis  and  embolism,  the  rarity  of  the  latter  in  the  basilar  artery 
made  the  former  rather  more  likely.  She  died,  and  thrombosis  of  the 
basilar  was  found  as  anticipated,  but  it  was  due,  not  to  atheroma^ 
but  to  intense  and  characteristic  syphilitic  disease  of  the  vessel,  which 
there  was  nothing  during  life  to  suggest.  Another  example  of  a  like 
difficulty  has  just  been  mentioned. 

Pboonosis. — The  prospect  of  recovery  from  the  initial  symptoms 
depends  on  their  severity  and  duration,  on  the  previous  occurrence  of 
similar  attacks,  on  the  artery  affected,  and  on  the  nature  of  the  cause. 
Intensity  of  apoplexy  is  a  graver  indication  than  its  duration.  In  this 
respect  softening  differs  from  heemorrhage.  It  is  not  uncommon  for 
a  patient  to  recover  after  what  may  be  called  *' comatose  stupor"  haa 
lasted  for  five  or  six  days  ;  but  deep  coma,  with  impairment  of  respira- 
tion, is  as  rarely  recovered  from  in  softening  as  in  hsemorrLage.  The 
stage  of  inflammatory  reaction  is  attended  with  considerable  danger 
in  severe  cases,  and  the  occurrence  of  rapid  sloughing  or  of  convulsions 
is  usually  of  fatal  augury. 

It  is  rare  for  a  patient  to  die  in  a  first  attack  of  cerebral  softening 
unless  a  very  large  vessel  is  occluded  But  if  the  brain  has  been 
damaged  by  a  preceding  attack,  recovery  occurs  less  readily,  and  the 
immediate  danger  to  life  increases  with  the  number  of  preceding 
attacks,  especially  in  the  old,  or  when  there  is  extensive  syphilitic 
disease,  or  wide-spread  atheroma. 

Thrombosis  of  the  internal  carotid  or  of  the  basilar  entails  imminent 
danger  to  life ;  indeed,  the  latter,  from  whatever  cause  it  arises,  is 
rarely  survived.  Next  in  gravity  is  obstruction  of  the  vertebral,  and 
next  that  of  the  middle  cerebral.  Obstruction  of  the  trunk  of  both 
middle  cerebrals  is  almost  always  fatal.  Subject  to  these  indications, 
the  danger  to  life  is  far  less  in  embolism  and  in  syphilitic  disease  than 
in  senile  softening.  In  most  fatal  cases  of  cerebral  embolism  death 
has  been  due  rather  to  the  state  of  the  heart  or  to  some  general  disease, 
as  rheumatism.  Syphilitic  disease  rarely  causes  death  unless  the 
basilar  artery  or  many  vessels  are  affected,  or  the  nature  of  the 
malady  is  not  recognised  and  met  by  appropriate  treatment. 

The  prognosis  as  to  recovery  from  the  persisting  symptoms  depends 
on  the  seat  of  the  disease,  and  the  reasons  for  regarding  the  symptoms 
as  **  direct"  or  **  indirect"  in  nature.  These  indications  are  the  same 
as  in  cerebral  hsemorrhage,  and  are  described  in  the  account  of  this 
(p.  396),  and  also  in  the  description  of  the  individual  symptoms.  The 
prospect  of  recovery  depends  also  to  some  extent  on  age.  Recovery  of 
slightly  damaged  parts,  and  compensation  by  other  parts,  take  place 
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more  readily  in  the  jouDg  than  in  the  old.  But  the  prognosis  as 
regards  recovery  is  but  little  iDfluenced  by  the  nature  of  the  disease. 
It  is  no  better  in  syphilitic  disease  than  in  embolism.  We  may,  by 
treatment,  remove  the  disease  of  the  wall  of  the  occluded  vessel,  we 
may  prevent  an  increase  in  the  symptoms,  but  we  cannot  remove  the 
clot  that  has  finally  closed  it,  and  has  extended  on  into  the  distal 
branches  of  the  vessel.  We  cannot,  therefore,  restore  the  circulation 
through  the  vessel.  Neither  can  we  influence,  by  antisyphilitic  treat- 
ment, the  process  of  softening,  which,  in  syphilitic  disease,  just 
as  in  embolism,  is  a  process  of  simple  necrosis.  Therefore  the 
syphilitic  origin  of  the  disease  does  not  influence  the  prognosis  of 
developed  palsy.  Most  cases  improve,  and  many  recover,  but  they 
improve  and  recover  in  the  same  way  as  in  every  other  form  of  acute 
cerebral  lesion — because  the  symptoms  are  of  indirect  and  not  of 
direct  origin,  and  sometimes  because  a  collateral  circulation  is 
possible.  If  the  softening  involves  the  motor  path  or  centres,  and  no 
compensation  is  possible,  enduring  paralysis  i»  the  result.  It  is 
necessary  to  insist  strongly  upon  this  fact.  Because  a  palsy  is  due 
to  syphilis,  it  is  often  assumed,  as  a  matter  of  course,  that  it  will  be 
removed  by  antisyphilitic  treatment.  The  assumption  is  correct  as 
regards  many  pressure-effects  of  syphilitic  growths,  and  many  syphilitic 
inflammations,  but  it  is  not  true  of  necrotic  softening  from  vascular 
disease.  I  have  seen  many  patients  who  had  been  assured  that, 
because  their  hemiplegia  was  of  syphilitic  origin,  they  would  certainly 
be  cured ;  and  when,  after  a  year  or  two,  the  paralysis  remained,  they 
were  naturally  indignant  at  the  erroneous  opinion  tboy  had  received. 

It  must  be  remembered  that  convulsions  at  an  interval  after  the 
onset  are  prone  to  recur,  and  the  tendency  to  the  return  is  greater 
the  longer  the  interval.  They  may  continue  even  when  the  para- 
lysis hits  passed  away,  and  may  constitute  a  disease  resembling 
epilepsy  in  its  course.  Such  recurring  convulsions  are  far  more 
frequent  after  softening  than  after  hoamorrbage,  partly  because  the 
cortex  is  more  often  involved. 

The  probability  of  a  recurrence  of  paralysis  varies  according  to  the 
nature  of  the  disease.  In  embolism  it  is  not  great.  Although  a 
second  attack  is  possible,  and  instances  are  occasionally  met  with,  it 
is  a  rare  accident,  and  in  any  given  case  a  recurrence  is  unlikely. 
In  syphilitic  disease  the  probability  of  a  recurrence  depends  on  proper 
and  repeated  treatment  (see  "Syphilitic  Tumour"),  and  also  on  the 
previous  duration  of  the  disease.  The  arterial  walls  may  be  80  pro- 
foundly altered,  that  treatment  can  only  induce  a  cicatricial  state  so 
abnormal  that  coagulation  is  favoured.  But  the  nature  of  the  case  is 
now  usually  recognised  and  treated  early,  and  heuce  a  recurrence  of 
softening  is  extremely  rare.  In  atheromatous  softening,  on  the  other 
hand,  the  tendency  to  recurreucie  is  very  great.  Many  arteries  are 
always  affected ;  the  disease  of  their  walls  is,  for  the  most  part, 
beyond  control,  and  sooner  or  later  other  vessels  become  obstructed. 


ACUTE   SOFTENING.  445 

Becarrence  is  more  likely  to  be  speedy — «.  g,  within  two  or  three  years — 
if  the  first  attack  occurred  independently  of  influences  favouring 
thrombosis,  than  if  it  was  "  excited."  If,  for  instance,  the  attack 
came  on  after  depressing  grief,  during  a  condition  of  general  illness,  or 
in  consequence  of  prostrating  fatigue,  and  these  influences  are  avoided, 
a  recurrence  is  more  likely  to  be  long  deferred.  This  is  also  true  of 
states  of  the  blood  which  are  under  control.  On  the  other  hand,  a 
speedy  recurrence  is  more  probable  if  there  are  conditions  favouring 
thrombosis  that  cannot  be  removed,  especially  cardiac  weakness  and 
dilatation.  Exceptions  to  these  rules  naturally  occur,  because  we 
cannot  tell  the  extent  and  degree  of  the  vascular  disease,  and  this 
may  sometimes  invalidate  conclusions  that  are  reached  by  a  process 
which  usually  leads  to  a  correct  opinion* 

Treatment. — The  treatment  of  the  initial  apoplexy  is  in  part  the 
same  as  in  cerebral  haemorrhage ;  in  part  it  is  different.  The  same 
precautions  are  necessary  as  to  the  avoidance  of  movement,  and  of 
any  hindrance  to  the  return  of  blood  from  the  head.  Sinapisms  to 
the  back  of  the  neck  seem  to  hasten  the  recovery  of  consciousness, 
and,  by  causing  reflex  contraction  of  the  arteries,  they  probably 
quicken  the  cerebral  circulation  and  lessen  the  tendency  to  stasis. 
But  whereas  in  heemorrhage  the  object  of  treatment  is  to  lower  the 
blood- pressure  and  promote  coagulation,  in  softening  the  aim  is  to 
lessen  the  tendency  to  clotting,  and  to  increase  the  flow  of  blood  at 
least  up  to  normal  conditions.  The  action  of  the  heart  should  be 
kept  uniform  and  strengthened  if  necessary  by  small  doses  of  digitalis 
or  strophanthus.  By  doing  this  we  may  lessen  the  tendency  to  the 
spread  of  the  thrombus  (whether  this  is  primary  or  secondary). 
The  patient  should  lie  with  the  head  and  shoulders  slightly  raised. 
The  bowels  should  be  opened,  but  more  gently  than  in  bsemorrhage, 
because  violent  purgation,  weakening  the  heart,  may  increase  the 
tendency  to  an  extension  of  the  clot.  If  the  patient  is  gouty  and  the 
heart  regular,  a  somewhat  stronger  aperient  may  be  given,  which 
should  contain  some  mercury.  Under  the  same  circumstances  a 
diuretic  is  useful — half-drachm  doses  of  nitrous  ethex  by  the  mouth 
or  by  the  rectum.  Venesection  is  not  to  be  thought  of  in  any  case 
that  may  possibly  be  of  this  nature.  Whether  stimulants  are  given 
or  not  must  depend  on  the  st^te  of  the  pulse  and  heart.  If  indicated, 
ether,  ammonia,  or  alcohol  may  be  given,  the  latter  more  freely  than 
in  hsemorrhage.  If  there  is  doubt  whether  alcohol  should  be  given  or 
not  in  hflemorrhuge,  it  is  better  to  withhold  it;  in  softening  it  is  better 
to  give  it. 

After  the  patient  has  regained  consciousness,  mental  and  physical 
tranquillity  is  of  the  first  importance.  All  excitement  and  movement 
should  be  carefully  avoided,  since  whatever  disturbs  the  heart's 
action  is  liable  to  be  followed  by  reactionary  failure  that  will  favour 
extension  of  the  thrombus.    Food  should  be  light,  easily  digested. 
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the  8aiDe»  including  the  remoTal  of  necrosed  dura  mater  over  the  sinus* 
outside  which  was  a  collection  of  pus.* 


AciTTB  Cebebbal  Palst  of  Childhood 
(Infantile  HsMiPLEaiA). 

Hemiplegia  of  sudden  onset  is  not  uncommon  in  children,  especiallj 
ill  young  children.f  There  is  considerable  difference  of  opinion  as  to 
the  exact  pathological  condition  on  whi(!h  it  usually  depends,  and  it 
is  probable  that  the  cause  is  not  always  the  same.  Hence  it  is  con- 
venient to  giye  a  brief  account  of  the  condition  as  a  clinical  variety  of 
disease.  It  is  probably  not  a  distinct  pathological  variety.  Many  of 
the  cases  are  examples  of  one  or  other  of  the  forms  of  disease  already 
described.  In  almont  all  cases  there  is  paralysis — hemiplegia.  Some- 
times, perhaps,  a  lesion  occurs  and  causes  no  local  symptom,  but  such 
cases  can  scarcely  be  recognised.  Very  rarely  there  is  general  loss  of 
power,  but  it  is  probable  that  in  such  cases  both  hemispheres  are 
diseased :  there  is  double  hemiplegia. 

It  is  to  be  understood  that  only  the  cases  in  which  the  onset  is 
acute  or  sudden  are  now  considered.  Hemiplegia  of  chronic  onset  is 
generally  due  to  a  cerebral  tumour.  Another  class  of  cases  which 
must  be  excluded  are  those  in  which  the  paralysis  dates  from  birth, 
and  is  due  to  injury  received  during  the  process  of  birth.  These 
cases  have  been  considered  in  the  section  on  meuiugeal  bsdmor- 
rba^e. 

The  followinp^  account  of  the  acquired  palsy  is  based  on  an  extensive 
and  consecutive  series  of  cases  that  have  come  under  uiy  observation. 

Acute  cerebral  palsy  with  a  distinct  onset  during  infancy  or  childhood 
is  rather  more  common  in  females  than  in  males,  the  proportion  being 
about  five  to  four.  In  three  fifths  of  the  cases  the  onset  was  during 
the  first  two  years  of  life,  three  quarters  during  the  first  three  years, 
and  seven  eighths  during  the  first  five  years.  It  seems  to  be  equally 
common  in  the  first  and  second  year  of  life.  Males  preponderate 
during  the  first  year,  and  females  after  the  first  year. 

In  the  majority  of  the  cases  the  diuease  is  not  distinctly  secondary 
to  any  morbid  influence ;  it  was  apparently  primary  lu  five  of  the 
eight  cases.  In  some  of  these  the  onset  was  during  hot  weather,  and 
in  a  few  there  had  been  distinct  exposure  to  the  sun,  but  the  relation 
to  season  was  not  investigated  in  a  sufiicieutiy  large  number  to  justify 
any  conclusion.    We  must  remember  that,  by  mere  coincidence,  nearly 

•  'Wien.  klin.  Wocbensch.,'  1890. 

t  1'be  condition  has  been  carefully  stndied  by  Striimpell,  and  valnable  analvtPt 
of  cases  bave  been  publisbed  siiu  e  tbe  first  edition  of  tbis  work  appeared  by  0«ler 
(<  Tbe  Cerebral  Palsies  of  Cbildren/  1889)  and  Sacbs  (see  reference  on  p.  41S,  and  in 
"Die  Hirnlabiniinpen  der  Kinder."  'Volkniann's  Saniml.  Kl.  Vortrij^e/  1892). 
Most  of  tbe  facts  ascertained  by  tbem  are,  bowever,  embraced  in  tbe  briafer  aocoout 
wbicb  follows. 
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a  third  of  the  cases  maj  be  expected  to  occur  during  the  time  of  the 
year  when  hot  weather  is  occasionallj  met  with.  The  onset  some- 
times  occurs  within  a  few  days  of  a  severe  fall»  especially  duriu^  the 
fii*st  two  years  of  life.  It  may  also  be  secondary  to  pneumonia  and  to 
severe  diarrhoea,  chiefly  in  early  infancy. 

Of  other  diseases  to  which  the  condition  was  distinctly  secondary, 
two  acute  specific  diseases  take  the  first  place — scarlet  fever  and 
measles.  In  almost  all,  the  onset  was  during  the  decline  of  the 
acute  specific  disease,  or  within  a  fortnight  of  its  termination.  In 
some  of  the  cases  after  scarlet  fever,  dropsy  was  present  at  the  time 
of  Hie  onset;  in  others  there  was  no  dropsy.  The  cases  after 
scarlet  fever  occur  chiefly  between  two  and  five  years  of  age ;  those 
after  measles  between  one  and  four.  The  malady  may  also  come  on 
during  severe  and  prolonged  whooping-cough  or  bronchitis,  and  in 
later  childhood  during  the  course  of  "  gastric  fever."  It  very  rarely 
comes  on  during  rheumatic  fever,  but  I  have  known  it  to  follow 
mnmps. 

The  onset  was  attended  by  severe  convulsions  in  more  than  half  the 
cases;  in  some  the  convulsions  recurred  at  short  intervals  during 
several  hours,  and  at  the  end  of  that  time  the  child  was  found  paralysed. 
In  other  cases,  several  distinct  attacks  of  convulsion  were  separated  by 
hours  or  days,  and  the  hemiplegia  was  only  found  after  two  or  thre^ 
had  occurred,  or  when  the  series  was  over.  The  initial  convulsions 
are  generally  one-sided,  affecting  the  limhs  afterwards  paralysed,  and 
the  later  fits  have  almost  always  this  distribution  ;  sometimes  the 
initial  fits  are  general.  In  some  cases  the  hemiplegia  comes  on  with- 
out any  convulsion.  In  most  instances,  whether  there  are  convulsions 
or  not,  the  onset  is  attended  by  severe  cerebral  symptoms,  and  the 
child  often  lies  unconscious  for  several  days.  Sometimes  there  is 
fever  and  vomiting.  In  older  children  there  may  be  some  pain  in  the 
head,  but  this  symptom,  on  the  whole,  is  not  prominent.  In  the  cases 
that  are  secondary  to  some  acute  disease,  attended  with  general  pros- 
tration, or  in  which  such  prostration  follows  general  convulsions,  the 
hemiplegia  may  not  be  discovered  for  some  days  or  weeks  after  the 
onset.  If  the  paralysis  is  on  the  right  side,  it  may  be  accompanied 
by  distinct  aphasia  in  those  children  who  have  already  acquired  the 
power  of  speech.  The  aphasia  passes  away  completely  in  the  course 
of  a  few  weeks ;  rarely  it  lasts  for  a  month  or  two. 

The  further  course  of  the  symptoms,  and  the  persistent  condition, 
vary  in  different  cases.  In  most  of  them  a  considerable  degree  of 
hemiplegia  remains,  but  it  is  probable  that  in  some  instances  a  cere- 
bral lesion  of  the  same  character  is  so  placed  as  to  cause  no  persistent 
symptoms,  and  there  may  then  be  no  indication  of  its  existence.  I 
remember,  many  years  ago,  finding  a  large  cavity,  the  size  of  a  hen's 
egg,  in  the  posterior  part  of  the  left  parietal  lobe,  in  a  man  in  whom 
no  cerebral  lesion  was  even  suspected.  With  the  exception  of  the 
half  •yision  centre,  in  the  posterior  extremity  of  the  hemisphere,  it  is 
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probable  iLat  a  lesion  in  early  life  causes  lasting  symptoms  only  wben 
it  involves  the  motor  path  oif  motor  cortex. 

The  residual  hemiplegia  affects  the  right  or  left  side  with  about 
equal  frequency.  In  some  cases  the  amount  of  the  persistent  palsy 
is  slight.  If  at  first  incomplete,  it  soon  passes  away  from  some  part 
of  the  side,  the  arm  or  the  leg.  More  often  it  is  at  first  complete, 
and  continues  so  for  a  few  months,  and  then  power  slowly  returns  in 
some  parts,  especially  the  face  and  arm,  in  consequence  of  the  com- 
pensation by  the  other  hemisphere.  Very  rarely  the  paralysis  has 
been  bilateral  from  the  first,  and  both  sides  have  remained  pai'alysed. 
This  is  doubtless  the  result  of  u  bilateral  lesion,  as  one  recorded  case 
pn>Tes;*  compensation  is  then  impossible,  and  the  palsy  remains 
absolute  in  the  legs  as  well  as  in  the  arms. 

The  ultimate  condition  of  these  cases  necessarily  depends  on  the 
severity  of  the  symptoms.  In  a  large  number  the  arm  remains 
considerably  paralysed.  Some  power  is  recovered  in  the  shoulder  and 
elbow,  and  a  little  in  the  hand,  and  as  movement  returns  contracture 
oomes  on.  In  the  vast  majority  the  limb  becomes  the  seat  of  mobile 
spasm  (athetosis,  post-hem iple^ic  chorea),  of  which  these  cases  pre- 
sent the  most  t^rpical  examples.!  There  is  varying  flexor  and  extensor 
spasm  at  the  several  joints,  the  variations  being  greatest  in  the  hand, 
in  which  there  are  often  spontaneous  movements,  quick  or  slow,  while 
Yoluntary  movement  is  disordered  and  ataxic.  The  condition  is  that 
described  at  p.  85.  The  subluxation  of  the  middle  joint  of  the 
fingers,  in  consequence  of  the  spasm  in  the  interosseal  muscles,  ia 
generally  conspicuous.  The  active  changing  spasm  is  proportioned  to 
the  amount  of  voluntary  power ;  when  this  is  slight  there  is  much 
fixed  spasm,  by  which  the  wrist-joint  is  olten  strongly  flexed.  The 
spasm  in  the  upper  part  of  the  arm  may  be  considerable,  and  may 
keep  the  limb  rigid,  generally  in  extension.  A  strong  effort  with  the 
affected  hand  causes  a  corresponding  movement  in  the  other  hand, 
and  vice  versa.  In  some  cases  recovery  is  so  great  that  only  a  slight 
amount  of  inco-ordi nation  remains,  and  '  occasionally  even  this  is 
absent.  The  paralysed  arm  is  shorter  than  the  other  in  most  of  the 
severe  cases,  and  all  the  bones,  even  the  scapula,  present  a  diminution 
in  size.  The  muscles  may  also  be  small,  but  are  occasionally  hyper- 
tropliied  from  the  effect  of  their  continuous  over-action.  The  leg 
always  regains  considerable  power,  and  the  patient  can  walk  without 
difiiculty,  although  the  growth  of  the  limb  may  be  so  hindered  as  to 
cause  a  limp.  The  knee-jerk  is  excessive,  and  a  clonus  can  sometimes 
be  obtained.  Spat^m  is  generally  slight,  but  often  causes  some  talipes 
equinus,  or  equiuo- varus,  always  to  be  overcome  l>y  gentle  pressure  : 
the  toes  are  sometimes  over-extended  in  the  act  of  walking.      lu  the 

•  Heubuer  (see  p.  461  note). 

t  On  account  of  thu  fre(|ucncy  of  tliis  symptom  the  cnses  have  been  termed 
*'  cerebral  sp:istic  luiralysiM,"  but  the  dcsiguatioa  b  too  wide  in  its  meaning  to  be 
very  appropriate. 
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tsLce  the  residual  weakness  is  trifling,  but  oftt*n  there  is  distinct  over- 
action  of  the  muscles  on  the  affected  side.  This  is  seen  best  in  the 
act  of  smiling,  in  which  a  slight  movement  occurs  earlier,  and  is  at  first 
more  marked,  than  on  the  other  side,  although  a  strong  movemeut 
may  be  distinctly  slighter. 

As  a  rule,  sensation  is  perfectly  normal  on  the  paralysed  side.  It 
is  probably  impaired  in  some  cases  during  the  early  stage,  but  recovery 
is  constant,  so  constant  that  it  can  only  bo  by  the  compensation  effected 
by  the  other  hemisphere.  In  the  only  case  I  have  seen  in  which  tbeio 
was  any  loss  of  sensation  some  years  after  the  onset,  the  loss  was 
clearly  functional,  hysterical  hemiansesthesia ;  a  week  later  it  haddis* 
appeared,  and  existed  on  the  opposite  side.  M<  ntal  defect  is  very 
common,  and  presents  every  conceivable  degree,  from  a  slight  amount 
of  hysteria  to  pronounced  iodicy.  One  of  the  most  severe  cases  of 
hysteria  that  I  have  seen  was  in  a  girl,  the  subject  of  old  infantile 
hemiplegia.  Another  frequent  symptom  is  convulsion,  recurring,  and 
resembling  idiopathic  epilepsy  in  its  course,  although  not  in  its  origin. 
Such  recurring  fits  are  met  with  in  at  least  two  thirds  of  the  cases. 
Sometimes  they  continue  from  the  onset;  sometimes  an  interval  of 
years  may  elapse  before  the  tits  begin,  and  occasionally  the  hemiplegia 
occurs  in  infancy,  and  the  convulsive  attacks  are  only  added  when  the 
age  of  puberty  is  reached.  These  cases  will  be  again  considered  in  the 
chapter  on  '*  £f)ilepsy."  The  convulsions  are  almost  always  one-sided, 
affecting  only  the  paralysed  limbs,  and  often  begin  locally  after  the 
fashion  of  **  cortical  epilepsy.**  It  is,  however,  a  significant  fact,  in- 
dicating how  profound  is  the  influence  of  the  repeated  discharges  oa 
the  brain,  that  the  fits  may  ultimately  be  preceded  ly  an  aura  identi- 
cal with  some  one  of  the  most  common  warnings  of  idiopatbic  epilepsy, 
and  that  minor  attacks  may  be  developed  which  consist  only  of  los« 
of  consciousness. 

Pathology. — Very  few  observations  have  been  made  on  the  condi- 
tion of  the  brain  in  these  cases,  and  tbose  are  chiefly  on  cases  long 
after  the  onset.  The  conditions  found  have  varied,  and  are  susceptible 
of  different  explanations.  In  some,  a  cavity  has  been  found  in  the 
central  region  of  the  hemisphere,  involving  the  central  ganglia,  and 
sometimes  extending  as  far  as  the  cortex  of  the  motor  region.  If 
there  is  an  opening  on  tbe  surface  of  the  brain  the  condition  has  been 
distinguished  by  a  special  name,  '*  porencephalia."*  The  actual  cavity 
may  be  very  large,  or  may  be  small,  and  may  appear  as  if  cicatricial 
contraction  had  drawn  the  walls  together.  On  the  other  hand,  there 
is  sometimes  no  cavity  or  evidence  of  extensive  destruction  of  tissue, 
but  some  convolutions  are  small  and  indurated.     In  most  cases  the 

*  It  is  curious  that  in  some  cxses  of  such  cavity  there  has  been  a  defect  in  the 
bone  corresponding  to  the  hole  in  the  brain.  The  origin  of  such  defect  in  skull 
and  brain  is  not  known,  but  it  ia  improbable  that  the  condition  belongs  to  the 
now  under  consideration. 
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rrhole  of  the  limnispbere  in  which  the  lesion  is  found  is  smaller  tban 
the  other;  the  diminution  in  size  maj  ioYolve  all  parts  of  tbe  cortex, 
and  its  substance  is  firmer  than  normal,  and  contains  more  conne<:tive 
tissue.*  The  condition  has  been  termed  **  dififu^ie  lobar  sclero8is.'*t 
or  "chronic  encephalitis/' {  Ocr^asionallj  sucb  a  diminution  in  size 
of  the  whole  heiuispbere  is  the  onlj  visible  disease  ;  tbe  atropbj  is, 
howcYcr,  generallj  more  marked  in  one  part  tban  in  another.  In  the 
former  case  it  is  possible  tbat  there  has  been  a  primary  lesion  in  one 
part  of  the  cortex,  and  tbe  wasting  elsewbere  bas  been  secondary, 
ultbougb  the  two  can  scarcelj  be  distinguished  after  the  lapse  of 
jrears.  We  are  onlj  considering  now  the  cases  in  which  there  was  a 
sudden  onset,  and  it  is  scarcely  conceivable  tbat  any  disease,  affect- 
ing primarily  in  such  a  manner  all  parts  of  a  hemisphere,  can  have 
<come  on  suddenly,  or  that  actually  sudden  palsy  should  be  tbe  mani« 
fe^tation  of  a  chronic  process.  It  seems  nmre  probable  tbat,  in  such 
canes,  the  diffuse  cbange  is  really  a  secondary  atrophy. 

Two  kindtf  of  lesion  have  been  assumed,  in  current  theory,  as  the 
cause  of  tbese  acute  symptoms.  According  to  tbe  one,  the  primary 
lesion  is,  in  most  cases,  vascular  occlusion;  according  to  the  other, 
which  has  been  put  forward  by  Strumpell.§  and  widely  accepted  in 
Germany,  it  is  infliimniation  of  tbe  grey  matter  of  the  cortex,  "polio- 
encephalitis," analogous  to  tbe  inflammiition  of  the  grey  substance  of 
the  spinal  cord,  '*  polio-myelitis."  Attractive  as  tbe  latter  tbeory  is 
at  first  sight,  it  rests  upon  no  evidence,  and,  as  Sachs  has  pointed  out, 
the  hcanty  pathological  facts  we  possess  are  opposed  to  its  validity,  as 
•are  also  the  facts  of  etiology.  A  primary  inflammation  of  a  part  of 
thu  cortex  of  tbe  brain  is  a  purely  tbcoretical  disease  ;  if  it  occurs  not 
rarely  in  childhood  (as  must  be  assumed  on  tbis  tbeory),  pathological 
evidence  of  it  would  certainly  bave  been  forthcoming,  even  more 
abundant  tban  tbat  of  the  aualogons  spinal  malady,  as  every  kind  of 
organic  brain  dibcase  is  more  often  fatal  than  is  disease  of  the  cord. 
It  must  be  remembered  that  the  general  liability  of  the  brain  to 
primary  inflammation  is  very  much  less  tban  is  that  of  the  spinal 
cord,  and  we  are  therefore  not  justified  in  relying  on  analogy  as  a 
basis  for  theory.  Tbe  circumstances  of  the  onset  present  a  marked 
contmst  to  those  of  the  spinal  malady,  since  tlie  latter  is  scarcely  ever 
secondary  to  a  general  disease,  wbile  the  cerebral  lesion,  whatever  its 
nature,  frequently  is.|| 

Tbe  alternative  tbeory,  vascular  obstruction,  bas  much  to  support 
it.     It  is  the  common  cause  of  such  central  cavities  as  have  been 

*  M:iny  oxauiplot  of  this  are  on  tei'ord.  A  good  instance  has  been  described  by 
Kast.  •  Arch.  f.  Psych./  HiL  xviii.  Huft  2. 

t  Miirio  and  JendrasHik,  *  Arcli.  de  Physiologic/  1885,  No.  1. 

X  Bournevillc,  '  Ucchorches  sur  rKpiU'psio.' 

§  •  Dout.  mcl.  Woclicnsihr./  188^,  No.  44. 

II  'I'liis  par.igraph  has  hecii  left  unchanged  from  the  Hrtt  edition,  b^'cause  the 
evidence  is  practically  unaltered. 
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found  in  some  cases.  It  is  a  known  consequence  of  such  genenil 
diseases  as  frequently  precede  the  cerebral  lesion.  It  has  been 
actually  found  in  some  cases  of  the  kind.*  A  cavity  in  the  centra) 
ganglia  can  hardly  be  due  to  any  other  cause  than  arterial  obstruc- 
tion. But  whether  this  is  the  result  of  embolism  or  thrombosis  is  an 
open  question.  The  former  has  generally  been  assumed.f  But  in 
the  vast  majority  of  cases  of  proved  embolism  there  has  been  an 
obvious  source  for  the  occluding  plug,  in  most  cases  endocarditis. 
In  some  of  the  conditions  in  which  infantile  hemiplegia  comes  on» 
endocarditis  is  most  improbable ;  whereas  we  know  that,  at  least  in 
the  sinuses  of  the  brain,  primary  thrombosis  occurs  in  children,  and 
sometimes  occurs  under  the  circumstances  in  which  infantile  hemi- 
plegia comes  on.X  Hence,  while  some  ca84)8  may  be  due  to  embolism, 
it  seems  on  the  whole  more  probable  that  when  the  primary  lesion  is 
obstruction  of  an  artery,  this  is  the  result  of  thrombosis  in  situ.  In 
the  cases  in  which  there  is  no  evidence  of  softening  en  masse,  in  which 
there  is  no  cavity,  but  only  shrinking  and  induration  of  part  of  the 
cortex,  I  have  suggested  that  the  lesion  is  probably  thrombosis  in  a 
surface  vein,§  and  that  the  reason  why  this  lesion  is  so  seldom  found 
post  mortem  is  because  in  fatal  cases  the  clot  usually  spreads  into  a 
sinus  before  death,  and  the  case  is  then  regarded  as  one  of  sinus- 
thrombosis.  We  know  that  the  closure  of  a  vein  does  not  commonly 
cause  softening  of  the  whole  of  the  cerebral  tissue  from  which  the 
blood  should  pass  to  the  vein,  but  merely  intense  congestion,  minute 
extravasations,  and  punctiform  softening,  a  condition  that  may  well 
leave  the  state  of  atrophy  and  induration  met  with  in  some  cases.  It 
18  certain  that  thrombosis  may  be  limited  to  veins.  An  instructive 
case  has  been  published  bv  Money,  in  which  such  thrombosis  was 
found  after  scarlet  fever,  and  the  extravasations  into  the  related 
brain- substance   showed  that  the  coagulation  had  occurred  during 

•  At,  for  instance,  that  recorded  by  Heubner,  *  Med.  Wien.  Blatt./  1883,  No.  13. 
BiUteral  palsy  and  rigidity  with  tritmat  developed  during  prostration  after  bron- 
thitis  in  a  child  one  year  and  tbar  months  old.  Cavities  were  found  in  both  bemi* 
spheres  and  the  pons,  with  clota  in  the  middle  cerebral  arteries,  but  these  clots  were 
"canalitid/*  and  the  arteries  beyond  were  pervious.  Embolism,  from  ventricular 
eudociirditis,  vrsia  the  assumed  lesion,  the  lining  membrane  of  the  left  ventricle 
being  thickened.     But  thrombosis  ii»  titu  could  not  be  excluded. 

t  See  Abercrombie,  *  Brit.  Med.  Journal,*  1887,  vol.  i,  p.  1323. 

X  Heubner  assumes  that  in  Itis  case  embolism  had  occurred.  There  was  thick- 
ening of  the  lining  membrane  of  the  left  ventricle,  and  he  8uppose<l  that  there  had 
been  a  ventricular,  not  valvular,  endoc  irditis,  from  which  the  ping  had  come.  This 
theory,  to  those  familiar  with  disea.<«cs  of  children,  will  seem  far  less  probable  than 
tliat  of  thrombosis  in  titu,  especially  when  the  multiplicity  of  the  c^'rebnil  lesion  is 
compared  with  the  fact  that  elsewhere  in  the  liody  only  one  oncertain  trace  of 
embolism  was  found.  Moreover  the  canalisation  of  a  clot  formrd  in  titu  is  far 
more  probable  than  is  that  of  an  embolic  obstruction. 

§  This  has  also  been  accepted  as  the  most  probable  explanation  by  Sachs  (Clin. 
Lect.  in  Volkmann's  Series,  18U2). 
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life.*  We  must  remember  that  thrombosis  in  a  sinus  does  not 
always  involve  its  whole  cavity :  the  clot  may  be  limited  to  the  wall 
or  to  one  side,  and  the  vessel  may  remain  pervious.  In  this  connec- 
tion it  is  instructive  to  note  that  in  one  of  my  cases  the  history 
strongly  suggested  thrombosis  in  the  superior  longitudinal  sinus.  A 
obild  of  four  months  old  was  prostrated  by  severe  diarrhoea,  and  the 
fontanelle  depressed ;  convulsions  set  in,  and  the  fontaiielle  became 
extremely  prominent;  the  child  lay  motionless  for  four  days,  and 
then,  when  improvement  commenced,  hemiplegia  was  found. 

Becurring  unilateral  convulsions  have  not  quite  the  same  weight 
as  indications  of  a  cortical  lesion  in  these  caues  as  they  have  in  lesions 
of  the  brain  in  adults.  They  have  been  met  with  in  several  cases  in 
which  the  lesion  was  in  the  central  ganglia,  even  supervening  years 
after  the  onset. 

We  cannot  yet  give  any  trustworthy  explanation  of  the  mechanism 
of  the  spasm  in  the  limbs  which  so  constantly  accompanies  the  hemi« 
plegia.  It  seems  to  follow  lesions  of  various  kinds,  degn^es,  and  seat, 
in  the  cortex  as  wA\  as  the  central  ganglia.  The  far  greater  frequency 
(almost  constancy)  of  the  symptom  after  a  lesion  in  early  life  makes 
it  probable  that  it  is  in  some  way  due  to  the  disordered  action  of 
centres  that  remain,  and  not  to  the  direct  effect  of  the  disease  itself. 

The  diagnosis  of  these  caKCS  has  to  be  made  chiefly  from  those  in 
which  birth-pulsy  is  one-sided,  and  this  depends  on  the  history  of  ft 
distinct  onset  after  birth,  which  is  scarcely  ever  wanting.  In  cases 
in  which  similar  symptoms  are  due  to  a  stationary  lesion  of  chronic 
character,  i>uch  as  a  tumour,  the  early  history  is  distinctive. 

The  treatment  of  the  cases  in  the  early  stage  must  depend  on  the 
probable  nature  of  the  lesion.  Whatever  be  its  exact  character  the 
treatment  for  thrombosis  in  veins  and  sinuses,  described  at  p.  455» 
will  be  most  suitable.  The  after-treatment  of  the  mobile  spasm  has 
been  considered  in  the  chapter  on  softening  of  the  brain. 

*  Money.  'Treatment  of  Disease  in  Children,'  p.  415.  Tliere  had  been  lymptomt 
•imllar  to  these  in  the  cases  now  under  consideration,  but  the  clot  did  not  seem  of 
sufficiently  old  date  to  make  the  case  a  proof  of  the  relation  of  the  symptoms  to  the 
thromboids. 
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INFLAMMATION  OF  THE   BRAIN 
(Encephalitis,  Cebebbitis.) 


Acute  Inflammatiow. 


The  cerebral  tissue,  like  most  other  tissues,  may  be  the  seat  of  inflam- 
mation, but  in  no  organ  has  the  part  played  by  inflaDimation  in 
producing  morbid  changes  and  symptoms  been  more  Variously  esti- 
mated at  different  times.  This  is  due  to  two  causes:  (I)  Inflamma- 
tion causes  softening ;  hence  it  was  once  thought  that  all  forms  of 
softening  are  inflammatory.  It  is  now  known  that  most  are  not,  but 
are  simply  necrotic,  due  to  an  arrest  of  the  supply  of  blood.  Neverthe- 
less some  forms  of  local  disease,  which  are  probably  due  to  vascular 
occlusion,  are  still  regarded  by  some  authorities  as  inflammatory.  (2) 
Intlammation  of  the  surface  of  the  brain  accompanies  that  of  the 
membranes,  and  it  is  through  the  former  that  many  symptoms  of 
m'-ningitis  are  produced.  Hence,  although  the  inflammation  of  the 
membranes  is  the  primary  condition,  and  the  fact  is  now  recognised 
in  terminology,  these  cases  were  formerly  called**  inflammation  of  the 
brain,'*  and  are  often  still  thus  designated  in  popular  language. 
These  two  classes  must  be  therefore  put  on  one  side.  The  residual 
cases,  in  which  acute  inflammation  is  known  to  exist,  are  not  nume- 
rous. A  source  of  uncertainty  regarding  the  part  played  by  inflam- 
mation in  the  production  of  local  lesions  arises  from  the  fact  that 
the  ultimate  aspect  of  the  damaged  region,  years  after  the  onset,  has 
alone  been  observed,  and  its  aspect  is  not  then  distinctive.  Much 
weight,  however,  may  be  given  to  the  mode  of  onset ;  when  this  is 
actually  sudden,  a  vascular  lesion  is  indiciited,  and  not  a  simple 
inflammation.  This  point  needs  attention,  even  in  the  acute  stage 
embolic  softening  has  been  mistaken  for  inflammation. 

Etiologt. — Acute  inflammation  of  the  brain  usually  results  from 
one  of  three  causes — a  traumatic  injury,  contiguous  inflammation,  or 
some  septic  influence.  Injury  commonly  sets  up  inflammation  in 
the  meninges  as  well  as  in  the  brain,  but  now  and  then  the  former 
escape,  and  the  latter  is  affected  beneath  the  surface,  apparently 
because  the  white  substance  is  more  easily  injured  than  the  grey.  All 
forms  of  injury  may  be  effective,  blows  and  falls  on  the  head,  frac- 
tures of  the  skull,  and  punctured  wounds.  It  may  occur  from 
mere  concussion,  but  is  doubtless  set  up  by  the  mechanism  of  inter- 
stitial laceration.  Usually  the  cerebritis  is  immediately  beneath  the 
seat  of  the  injury  ;  much  less  commonly  it  occurs  at  the  opposite  side 
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of  the  brain  from  cantre-coup.  The  latter  especially  damnges  the 
centre  of  the  coDvolution,  so  that  there  results  ultimatelj  an  irre- 
gular shallow  depression  in  its  surface.  This  appearance  is  often 
seen  near  the  apex  of  the  temporal  lobe  in  consequence  of  a  blow  on 
the  vertex.  The  inflammation  maj  subside,  leaving  only  the  changea 
above  described,  or  it  may  go  on  to  suppuration,  and  the  abscess  may 
run  an  independent  course.  A  punctured  wound  is  very  apt  to  cause 
an  abscess.  A  very  acute  form  of  cerebritis,  sometimes  involving 
tbe  whole  hemisphere,  may  follow  rapidly  on  an  operation  on  the 
brain  when  aseptic  precautions  have  been  imperfect.  In  other  casea 
of  trephining,  local  inflammation  of  more  chronic  course  seems  to 
attend  the  formation  of  "  hernia  cerebri.*'  Another  frequent  cause 
of  cerebritis  is  bone  disease,  usually  actual  caries,  but  sometimes  osteitis 
which  has  not  gone  on  to  caries.  The  affection  of  the  bone  may  be 
traumatic,  syphilitic,  or  the  result  of  contiguous  inflammation.  The 
last  is  almost  confined  to  tbe  bones  adjacent  to  or  enclosing  the 
organs  of  the  special  senses,  the  nose,  orbit,  and  especially  the  ear. 
The  inflammation  of  the  brain  thus  excited  usually  accompanica 
meningitis,  but  sometimes  occurs  alone.  It  usually  goes  on  to  suppu- 
ration. New  growths  in  tbe  brain  usually  cause  softening  in  tbe 
adjacent  cerebral  tissue,  partly  necrotic,  the  result  of  pressure, 
partly  inflammatory,  but  the  inflammation  is  slight  in  degree,  is 
attended  with  oedema,  and  scarcely  ever  presents  any  tendency  to 
suppuration.  In  aciUe  diseas€$,  especially  erysipelas,  diphtheria,  and 
typhoid  fever,  minute  foci  of  encephalitis,  characterised  especially  by 
leucocytal  aggregations,  and  sometimes  by  micrococcal  infiltration, 
are  often  found  on  microscopical  examination.  Lesions  of  consider- 
able size,  in  acute  specific  diseases,  are  generally  due  to  embolism 
or  thrombosii.  In  simple  vascular  obstruction,  the  softening  which 
results  is  chiefly  necrotic ;  on  its  margin,  inflammation  occurs,  and 
is  often  considerable  when  tbe  obstructing  plug  comes  from  a  septic 
source,  as  in  acute  endocarditis.  Even  then,  suppuration  is  extremely 
rare.  In  pyssmia,  bowever,  tbe  inflammation  thus  excited  always 
goes  on  to  the  formation  of  pus. 

Idiopathic  cerebritis  is  almost  unknown.  It  has  been  supposed  by 
Strumpell  to  be  tbe  cause  of  sudden  cerebral  palsy  in  children,  and 
the  engaging  character  of  this  theory  of  *'  polio-encephalitis  "  has  led  to 
the  use  of  this  name  for  the  affection.  But  no  observations  have 
given  distinct  confirmation  of  tbe  view;  all  are  otherwise  explicable, 
and  many  certainly  point  to  a  lesion  primarily  vascular  and  not  inflam- 
matory. Actual  inflammation,  however,  seems  sometimes  to  affect 
tbe  nuclei  of  the  ocular  muscle  nerves,  and  also  those  of  the  bulbar 
nerves. 

Acute  functional  disturbance  of  the  brain  is  usually  attended  by 
minute  changes,  and  especially  bv  the  vascular  alterations  that  always 
accompany  sui  b  derano;t'ment ;  these  are  revealed  by  tbe  microscope, 
and  ma)'   be  of  such  degree  as  to  be  distinctly  inflammatory.     For 
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instanoe,  in  bjdropbobia  the  medulla  oblongata,  tbe  functions  of 
wbicb  are  so  conspicuouslj  deranged,  presents  sucb  microscopical 
alterations — aggregations  of  leucocytes  outside  tbe  vessels  and  even 
in  tbe  substance  of  the  nerve-tissue.  Tbese  changes  are  not  primary, 
but  are  secondary  to  tbe  intense  functional  disturbance,  althougb 
they  bave  many  of  tbe  anatomical  characters  of  jpflammation. 

Pathology. — Tbe  alteration  in  tbe  tissue  of  tbe  brain  wbicb  results 
from  acute  inflammation  has  been  Ipng  and  accurately  known  under 
tbe  name  of  "  red  softening,"  since  it  is  usually,  from  tbe  first,  mncb 
redder  than  tbe  softening  which  results  from  necrosis  or  mere  imbi- 
bition of  effused  fluid  and  is  **  yellow  "  or  "  white."  The  red  tint 
of  tbe  affected  area  depends  partly  on  tbe  distension  of  small  vessels, 
but  chiefly  on  minute  points  of  extravasation,  and,  according  to  tbe 
number  of  tbe  latter,  the  colour  varies  from  pale  to  deep  red.  Tbe 
consistence  is  lessened,  from  the  disintegration  of  the  tissue-elements 
hj  effused  liquid  and  the  separation  of  tbe  particles.  For  tbe  same 
reason,  tbe  affected  area  is  swollen,  and,  on  section,  stands  up  above 
tbe  level  of  tbe  adjacent  brain- substance.  It  is  never  sharply  limited, 
and  the  consistence  of  the  adjacent  tissue  is  usually  lessened.  Tbe 
microscope  shows  distension  of  the  vessels,  especially  tbe  capillaries, 
foci  of  bsmorrhage,  and  accumulations  of  lymphoid  (leucocytal) 
elements  in  tbe  tissue  and  around  vessels.  Tbese  are  always  to  be 
found,  but  vary  in  number;  when  numerous,  tbe  softened  tissue 
may  bave  tbe  aspect  of  actual  pus.  Tbe  proper  elements  of  the 
tissue — nerve-fibres,  ganglion-cells,  and  neuroglia-cells  are  in  various 
stages  of  degenei'ation,  and  from  all  tbese  granule-cells  develop.  Tbe 
cell-elements  undergo  first  tbe  stage  of  cloudy  swelling,  tbe  nerve- 
fibres  become  granular,  tbe  axis-cylinder  presents  fusiform,  highly 
granular  enlargements,  wbicb,  becoming  detached,  also  form  g^ranule- 
cells.  At  tbe  margin  of  tbe  inflamed  area,  tbe  ganglion-cells  also 
pass  into  tbe  stage  of  cloudy  swelling,  but,  instead  of  breaking  up, 
may  atropby  or  become  pigmented,  or  undergo  a  sort  of  vitreous 
degeneration.  Tbese  changes  in  the  nerve-elements  are  the  same  aa 
are  met  with  in  simple  necrotic  softening,  and  hence  their  oconrrence 
does -not  show  that  the  process  was  one  of  primary  inflammation. 

It  is  only  in  the  rare  cases  in  which  the  inflammation  is  very  slight 
in  degree,  and  there  is  no  actual  destruction  of  nerve-elements,  that 
recovery  of  tbe  affected  part  is  possible.  Small  foci  of  considerable 
inflammation  may  ultimately  cease  t^  be  visible  to  tbe  unassisted  eye — 
a  different  thing  from  actual  recovery.  In  most  cases  visible  damage 
persists.  Tbe  complete  disintegration  of  the  tissue-elements,  and 
absorption  of  tbe  remains  of  vessels,  leave  a  fatty  emulsion  in  the 
resulting  cavity,  and  to  it  the  remains  of  blood-pigment  (often  b»ma- 
toidin  crystals)  give  a  yellow  or  reddish  tint,  always  deeper  in  tilt 
grey  than  in  the  white  substance.  Such  a  cavity  may  at  last  be  inditm? 
tinguishable  from  one  left  by  a  simple  necrotic  process.     Ultimately^ 
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tbd  fattT  gmnulea  maj  be  slovlj  removed,  and  a,  little  clear  fluii^  m&j 
aloD«  lemiun.  OcCaBioi  tally  a  i  eticulated  stroma  pcrBistB  (ur  is  toi-med) 
in  llie  Bofttined  area;  tbe  loculatid  lavitieB  tLus  couetituled  10117 
coutract,  BO  that  ultimately  a  sort  of  fibrous  dc^trit  reuiaiiis,  nith  a 
little  adjacent  atro|>b;,  tbe  ii'sult  of  the  initial  cedema  arouud  tbe 
focuB  of  mtlammatioa.  Kow  and  then  tbis  cicatrix  coDtains  a  central 
nucleus  of  fatty  di^riw  and  htBinaloidin  crystals.  An  inereaae  of  con- 
nective-tiBBue  eleineuts  may,  perliaj>s,  sometiini's  cause  tbe  development 
of  Bclerolic  iuduraiion  in  tbe  aflected  aiva.  but  tbis  is  far  K-bb  common 
than  it  is  in  cases  of  cbronic  inflammution,  venous  thrombosis,  and 
compression  by  meningeal  btemorrbage,  and  it  is  doubtful  whether  such 
a  state  ever  justifies  the  diaguoeis  of  an  initial  ai:ut«  inflammation. 
When  the  process  is  inti-nse,  tbe  lymphoid  (pus)  cells  are  so  numerous 
.  that  the  aolteniug  becomes  actually  purulent,  and  a  cavity  thus  results 
contiuning  pua.  Tbis  result  of  ipflammulion  is  further  described  in 
tbe  cha]>ter  on  "Cerebral  Abscess."  A  distinctly  purulent  appear- 
ance has  beeu  acquired  in  so  short  a  time  ax  six  or  seven  days.  If  a 
Tery  acute  and  lualiguaut  form  of  infiammation  affects  an  eitengiTe 
area,  rapid  and  infiltrating  suppuration  occurs,  with  acute  eluughing 
of  tbe  cerebral  tissue. 

Tbe  traces  of  inflammation  in  typhus  and  typhoid  feven  are 
seldom  to  be  recoguised  by  the  unasaistfid  eye.  They  consist  of 
aggregations  of  lymphoid  cells  around  tbe  vessels  or  in  the  tissue,  aod 
may  Bometimes  couhtitute  a  mass  of  relatively  large  dimensions,  com- 
parable  in  size  to  a  tubercular  granulation  (Fig.  124),  They  are  not 
klwayB  met  with,  and  are  more  pronounceJ  in  typlius  than  in  typhoid. 
They  bave  beeu  especially  studied 
by  Popoff,  who  slalea  that  the  lym- 
phoid corpuscles  Bometimes  enter 
the  protoplasm  of  tbe  nerve-cells, 
and  may  cause  multiplication  of 
the  nucleus  aud  other  changes.* 

The  disseminated  iuflammatioD 
that  occurs  in  some  cases  of  erysi- 
pelas and  diphtheria,  and  some- 
times in  septicnniia,  is  of  especid 
interest  ou  account  of  the  organ- 

phoi:  a,  ■ccumatstioD  of  lymphnitl    Sometimes  unnute  points  of  ioften- 

eleu>«nu ;  b.  a  cTity  from  wlik-li  .ucli    ;„    ^^y  i^  visible  ;  more  often  the 

celU  havB  Mien.      (Pouott,   'Vlrch.      , "        ■'  ,       ,.  j       -.t 

Arch..' Bd.  IxiivU.  pi.  i.)  changes  are  only  discovered  with 

the  microscope.     In  certain  spota 

micrococci  may  be  seen  around  the  vessela,  scattered    through  the 

brain  tissues,  and  even  densely  aggregated  in  definite  "  colonies."    The 

condition  has  been  termed  "  mycosis  of  tbe  brain."t 

•  Popoff,  •  ViiTho«'»  Arcliiv,"  l!d.  Iiiivii. 

t  8*8  Schiile,  •  Vircliow'i  ArcUiT.'  Iivijj  LoUerUb,  lb.,  BJ.  liiv  j  and  Bluchko,  ifc., 
.  AL  Ixzsii.    It  miut  uot  be  confuwd  with  "actuiomjrcoiu."  we  p.  467. 
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Symptoms. — Our  knowledge  of  tLe  exact  symptoms  of  simple 
cerebri  lis  is  meagre,  on  account  of  the  rarity  with  wbich  it  exists  alone. 
Headache  is  certainly  frequent;  vomiting  occasional;  but  optic 
neuritis  is  a  rare  result  of  the  acute  process.  General  convulsions  and 
delirium  may  also  be  met  with.  These  symptoms  are  irrespective  of 
the  seat  of  the  inflammation.  When  the  special  motor  or  sensory 
region  is  involved,  corresponding  symptoms  may  be  present,  the  most 
frequent  being  weakness  in  the  limbs  on  the  opposite  side,  and  con- 
vulsions, local,  or  beginning  locally.  Such  symptoms  are  not  uncommon 
a  few  days  after  a  cerebral  injury,  and  are  often  attended  by  some 
elevation  of  temperature.  They  may  pass  away  completely  or  may 
persist  in  slighter  form.  They  differ  from  the  actual  injury  to  the 
brain  by  coming  on,  not  immediately,  but  two  or  three  days  after  the 
injury.  The  symptoms  of  an  abscess,  on  the  other  hand,  only  develop 
after  some  weeks.  A  young  child  fell  off  a  chair  with  a  pair  of 
scissors  iu  her  hand,  and  fell  on  the  point  of  the  scissors,  one  blade  of 
which  entered  the  skull  just  in  front  of  the  middle  of  the  right 
temporal  fossa.  It  passed  in  for  about  an  inch  and  a  half  in  such  ft 
direction  that  the  point  must  have  been  very  near  the  internal  capsule 
There  were  no  immediate  symptoms,  but  three  days  after  the  injury 
hemiplegia  came  on ;  probably  the  inflammation  in  the  neighbourhood 
of  the  wound  reached  the  internal  capsule.  Sometimes  traumatic 
inOammation  seems  to  set  up  a  degenerative  process,  which  runs  an 
independent  course,  and  is  manifested  by  chronic  mental  failure. 

It  is  seldom  that  definite  symptoms  can  be  ascribed  to  the  dit* 
seminated  inflammation  that  occurs  in  acute  specific  diseases. 
Delirium  and  somnolence  and  subsequent  mental  weakness  may  be 
in  part  due  to  these  changes,  but  we  cannot  at  present  distinguish  the 
effects  of  the  definite  lesions  and  of  the  influence  of  the  blood-state. 

DiAOKOSis. — ^In  many  cases  the  symptoms  are  identical  with  those 
of  meningitis  over  the  corresponding  region  of  the  brain.  In  the  form 
that  results  from  specific  blood-states  the  condition  may  be  suspected 
if  cerebral  symptoms  become  more  pronounced  after  the  pyrexia,  but 
our  knowledge  of  the  effect  of  the  lesions  is  still  too  meagre  to  permit 
any  definite  diagnostic  rules  to  be  laid  down. 

The  Pboonosis  of  acute  simple  inflammation  of  the  brain,  as  dis^ 
tinguished  from  that  of  the  membranes,  can  only  be  made  from  the 
severity  of  the  symptoms.  Its  Tbeatment  is,  on  the  whole,  similar 
to  that  of  inflammation  of  the  membranes. 

AcrnroMTCosis  or  the  Brjin.—A  few  cases  are  on  record  in  which  the 
peculiar  fungus  which  gives  rise  to  this  disease  in  animals,  and  some- 
times elsewhere  in  man,  has  caused  foci  of  inflammation  in  the  sub- 
stance of  the  brain.  Within  these  the  spherules  of  the  fungus  are 
mingled  with  pus-cells.  Usually  secondary,  it  has  been  perhaps  in 
one  case  primary.  The  symptoms  have  resembled  those  of  secondary 
abscess,  but  the  nature  of  the  disease  has  been  suspected  only  when 
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its  existence  was  recognised  elsewhere  in  the  bodj,  and  it  is  too  rare 
to  be  of  practical  importance.* 

Chbonio  Inflammatiok. 

Of  chronic  cerebritis  we  have  also  very  little  exact  knowledge.  It 
is  true  the  teim  "chronic  encephalitis"  or  "meningo-encephalitis'* 
is  frequently  employed,  especially  by  French  writers,  but  for  the  most 
part  as  a  convenient  designation  for  obscure  cases,  the  exact  nature 
of  which  is  unknown.  In  this  loose  way  the  term  is  applied  to  all 
conditions  in  which  traces  of  inflammation  can  be  found,  and  the  fact 
of  inflammation  is  allowed  to  override  the  question  whether  the 
process  was  primary  or  secondary. 

One  claHS  of  these  cases  is  that  in  which  the  chief  alteration  is  an 
increase  in  the  connective  tissue  in  some  part  of  the  brain,  but  these 
cases  are  d(  scribed  in  the  chapter  on  '*  Sclerosis  of  the  Brain." 

The  inflammation  which  surrounds  new  growths  in  the  brain  is 
often  chronic,  as  well  as  acute ;  and  acute  cerebritis,  however  caused, 
may  pass  into  a  chronic  stage.  Indications  of  extensive  primary  chronic 
cerebritis,  diffuse  in  distribution,  are  eometimes  found  in  cases  of  dis« 
eases  usually  regarded  as  degenerative,  as  general  paralysis  of  the 
insane.  Leucocytal  aggregations  around  the  vessels  and  in  the  cortex 
are  ocaisionally  met  with  in  this  disease,  but  its  extremely  chronic 
coarse,  and  the  absence  of  the  headache  which  usuallv  attends  en- 
cephalitis,  discountenance  the  view  that  it  is  primarily  inflammatory 
in  its  nature.  The  term  "  chronic  cerebritis  '*  seems,  however,  strictly 
applicable  to  certain  rare  cases  in  which  a  patient  suffers  from  head- 
ache and  other  cerebral  symptoms  (which  may  even  include  optic 
neuritis), — symptoms  that  run  a  chronic  course  and  may  end  in  death. 
After  death  the  only  changes  are  the  microscopical  indications  of 
slight  general  inflammation.  For  instance,  a  woman  aged  thirty-four 
had  attacks  of  epileptoid  nature,  some  vertiginous,  others  with  tran- 
sient loss  of  sight.  Some  months  later  she  suffered  from  severe 
headache,  with  paroxysmal  exacerbations,  accompanied  by  vomiting, 
intense  optic  neuritis,  slight  pyrexia  and  terminal  coma,  the  duration 
of  the  severe  symptoms  having  l)een  about  six  months.  No  naked-eye 
alterations  were  found  in  the  brain,  but  slight  diffuse  inflaminatorj 
changes  were  found  throughout  its  substance  on  microscopical  exami- 
nation.f  A  somewhat  analogous  condition  throughout  the  cortex  of 
one  hemisphere  has  been  observed  to  follow  injury  in  childhood,  which 
led  to  mental  defect  and  epilepsy,  with  left-sided  weakness  and  cbo- 
reoid  movements,  in  a  case  observed  by  Fletcher  Beach.J 

•  Caies  will  be  found  recorded  by  Keller,  'Brit,  Med.  Journ.,'  1890 1  Orlow, 
•Dent.  med.  Wocliensch.,'  1890,  and  Bollinger,  *  Munch,  iiied.  Wochentch./  1887  ; 
the  last,  coincident  with  an  ovarian  formation,  being  believed  to  be  primary  aud 
due  to  unboiled  milk. 

t  Hughlinga  Jackson,  '  Ophth.  Hosp.  Rop./  vol.  viii,  p.  445. 

X  'Journal  of  Med.  Science,*  1887. 
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A  Torj  rare  rarietj  of  ocrebritia  is  a  diBBeminated  form  of  cbronio 
inflammatioD,  ecterotic  and  caseatiag,  due  probablj  to  Byphilia.  A. 
Bimilar  affection  of  the  spinal  cord 
is  less  rare.  In  the  case  described 
bj  Charcot  and  Gombault,  of  which 
the  spinal  lesions  are  shown  in  Fig. 
102,  vol.  i,  p.  337,  similar  foci  of  dis- 
ease existed  in  the  pons,  crura,  and 
optic  QciTes,  and  are  Ehown  in  the 
adjoining  figure  (Fig.  125).  The 
Affected  spots  were  grey  in  tint, 
irith  yellowish  centres  due  to 
crLseatiou,  such  as  are  represeut^d 
in  the  smaller  K^'ure.  trhich  is  a  sec- 
tion of  thediseasedareaio  the  pons 
marked  a.  Both  sixth  nerves  and 
the  right  tliird  nerve  are  partially 
degenerated.  Thus  in  the  tendency 
to  caseation  tbe  morbid  process  has 
the  characters  seen  in  syphilitio 
growths,  but  the  histolc^ical  cha- 
racters of  the  diseased  areas  were  ^'"-  l^^-— Clironio  diiseminaUHl  icla- 
those  of  a  sclerotic  inflammation  ^,,1),  (After  Ch.rcot  »nd  Gombmult.) 
rather  than  of  a  growth.    In  these 

points  the  process  has  considerable  analogy  to  that  of  the  more 
common  chronic  syiihilitic  meningitis.  The  patient  bad  bad  syphilis 
Dearly  twenty  years  before  the  onset  of  the  symptoms.  Extreme 
mental  dnlncss  existed,  and  obscured  to  a  considerable  extent  the 
STmptoma  due  to  tbe  intra-cranial  lesions.*  Such  disseminated  in- 
flammation is  related,  on  tbe  otiier  hand,  to  insular  sclerosis  {q.  v.). 

It  ia  probable  that  certain  rare  forms  of  chronic  sofleiiing  of  the 
brain  (described  here  as  sufh)  are  inflammatory  in  nature,  but  veiy 
little  is  hnown  of  their  early  stages,  and  no  distinctly  inflammatory 
process  can  be  traced  in  them  at  the  later  period  in  which  they 
usually  come  under  observation.  There  is  another  remarkable  group 
ot  cases,  in  which  tbe  symptoms  suggest  chronic  focal  inflammation, 
Although  the  nature  of  the  lesion  has  not,  I  belicTe,  been  ascertained, 
nur  have  the  cases  been  hitherto  described.  Tbe  examples  I  hare 
Been  have  been  in  men  over  forty-five  years  of  age, of  gouty  diathesis. 
The  symptoms  have  been  tlinse  of  a  chronic  focal  lesion  at  tbe  surface 
of  tbe  brain,  and  have  consisted  in  conrulsions  beginuiug  locally, 
bemipiegio  weakness,  aphasic  disturbance,  delirium,  and  sometimes 
slight  pyrexia.  Tbey  closely  resembled  in  character  and  course  those 
«f  a  cerebral  tumour,  but  headache  has  never  been  prominent,  and 
Ojitio  neuritis  has  always  becu  absent.  The  course  of  the  affection  was 
marked  by  sucussive  periods  of  increase,  partial  subsidence,  and  a 
■  Charcot  ind  aoinbaolt,  '  Arch,  de  Phyilologie,'  1873,  vol.  t,  p.  143. 
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Btationarj  state.  The  condition  may,  however,  end  in  death  after  a 
course  of  one  or  two  years.  A  chronic  relapsing  gouty  cerebritis 
affords  the  best  explanation  of  it. 

The  ireatmerU  of  chronic  inflammation,  if  its  existence  is  suspected^ 
must  be  in  tbe  main  directed  against  its  cause.  Improvement  of  the 
general  health  is  of  great  importance,  together  with  tranquillity, 
attention  to  posture,  the  state  of  the  bowels,  &c.  Mercury  seems 
also  to  influence  the  process,  and,  especially  in  the  cases  of  presum- 
ably gouty  cerebritis,  it  should  be  given  by  the  mouth  or  inunction  in 
proportion  to  the  intensity  of  the  lesion,  the  arrest  of  which  some- 
times distinctly  follows  its  use.  It  may  also  be  given  in  sypbilitio 
cases,  followed  by  iodide  and  combined  with  tonics. 
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Collections  of  pus  may  form  on  the  surface  of  the  brain  or  within 
its  substance.  In  the  former  case,  the  membranes,  tbickened  by 
inflammation,  constitute  one  wall  of  tbe  abscess.  In  tbe  latter  case, 
which  is  the  more  common,  tbe  pus  is  separated  from  the  surface  by 
a  layer  of  brain-tissue,  normal  or  only  sligbtly  damaged,  although  a 
communication  sometimes  exists  tbrougb  this  layer  between  tbe 
interior  of  the  abscess  and  the  surface.  The  wbite  substance  of  the 
brain  appears  to  be  more  prone  to  suppuration  than  tbe  grey.  An 
abscess  may  occur  in  any  part,  but  is  most  frequent  in  the  cerebral  or 
cerebellar  hemispheres,  and  is  rare  in  the  central  ganglia,  the  pons, 
medulla,  or  the  middle  lobe  of  the  cerebellum.  Usually  there  is  only 
a  single  abscess,  sometimes  there  are  two  or  more,  and  occasionally 
there  are  many.  There  is  an  increasing  tendency  in  modem  patho* 
logy  to  ascribe  all  forms  to  an  organised  virus,  although  tbe  theory  is 
as  yet  unproved  as  regards  many  varieties,  especially  the  deeper 
traumatic  forms. 

Genebal  Etioloot. — Abscess  of  the  brain  is  usually  due  to  injury 
or  to  suppurative  inflammation,  near  or  distant,  from  which  septic 
material  is  conveyed  to  the  brain.  The  most  common  cause  is  disease 
of  the  bones  of  the  skull,  and  of  such  disease  that  of  the  bony  invest- 
ment of  the  organ  of  hearing  is  the  most  frequent.  Injury  usually 
causes  an  abscess,  sometimes  directly,  but  indirectly  as  a  result  of 
bone  disease  thus  produced.  We  may  conveniently  divide  the  imme- 
diate causes  of  cerebral  abscess  into  two  classes,  the  near  and  the 
distant.  The  near  causes  are  the  most  frequent,  and  to  them  no  lesa 
than  70  per  cent,  of  tbe  cases  are  due.*     Ear  disease  causes  42*5  per 

*  One  hundred  and  seventy-three  of  241  cases  collected  from  varioas  ■ourcet^  in* 
elading  the  76  cases  tabulated  by  Gull  and  Sutton  (*  Reynolds'  System  of  Medicine,^ 
vol.  ii,  2nd  ed.,  art.  "Abscess  of  the  Brain").  Ear  disease,  102  casea;  injury* 
67  cases. 


ABSCESS.  471 

cent.,  and  injorj  24i  per  cent.,  while  disease  of  tlie  nose,  the  orbit, 
non-traumatic  caries  of  other  bones,  and  tamour  of  the  brain  giye 
rise  to  the  small  remainder.  The  distant  influences  cause  15  per  cent, 
of  the  whole ;  and  the  most  frequent  is  suppuration  elsewhere  than 
near  the  bones  of  the  skull,  and  without  general  pjflsmia.  Oidium 
albicans  has  twice  produced  cerebral  abscess,  but  is  merelj  ft  patholo- 
gical curiosity.     In  the  remaining  15  per  cent,  no  cause  was  detected. 

Age  and  Sex. — Cerebral  abscess  is  far  more  common  in  males  than 
in  females,  the  ratio  being  as  3  to  1.*  The  various  causes  do  not, 
however,  influence  the  two  sexes  in  the  same  proportion.  From  ear 
disease  the  ratio  of  males  to  females  is  2  to  1,  from  injur j  5  to  1, 
from  suppuration  elsewhere  4  to  1.  The  greater  liability  of  males  to 
traumatic  abscess  is  readily  explained  by  their  more  frequent  exposure 
to  injury ;  their  greater  liability  to  abscess  from  other  causes  is  less 
easy  to  understand. 

No  time  of  life,  from  birth  to  old  age,  is  exempt,  but  the  affection  is 
very  rare  during  the  first  year  of  life.  The  following  is  the  relative 
distribution  of  223  cases : 


1 — 8,  24  cases 
10—19,  48    ,. 
20—29,  72    , 


80—89,  29  cases 
40—49,  26    „ 
50—59,  16    „ 


60—69,  7  cases 
70  and  over,  1  case 


Thus  one  third  occur  in  the  third  decade  of  life,  and  one  fifth  in  the 
second.  The  twenty  years  between  ten  and  thirty  yield  more  than  half 
the  cases.  Those  due  to  ear  disease  are  distributed  through  life 
nearly  as  the  total  number.  Traumatic  abscess  is  relatively  more 
frequent  in  early  life,  two  fifths  occurring  under  twenty,  and  nearly  one 
fifth  under  ten.  Pysemia  never,  and  distant  suppuration  rarely,  causes 
cerebral  abscess  under  twenty. 

GeksbaIi  Patholoot.— Suppuration  in  the  brain,  as  elsewhere, 
must  be  considered  as  a  result  of  inflammation,  and  the  first  stage  of 
the  process  is  apparently  '*  red  softening."  In  this  some  pus-corpus- 
cles are  found  in  the  diseased  tissue,  and  if  they  are  numerous  the 
softened  tissue  assumes  a  purulent  aspect.  It  has  been  thought  that 
pus  may  be  formed  without  an  initial  stage  of  simple  inflammatory 
softening  (Huguenin),  but  the  pomt  is  doubtful.  The  pus  of  a  cere- 
bral abscess  has  a  greenish  tint,  and  usually  an  acid  reaction.  It  is 
foetid  in  one  fifth  of  the  cases  (Mayer)  ;  on  what  the  foetor  depends 
is  uncertain,  but  it  is  probably  the  result  of  some  special  septic  con- 
dition. Under  the  microscope,  the  pus-cells  in  old  abscesses  are 
indistinct,  having  undergone  granular  disintegration.  The  wall  of 
the  cavity  is  irregular  at  first  (in  some  cases  for  a  long  time),  and 
there  is  a  tendency  to  an  increase  of  the  abscess  by  the  necrosis  of 
portions  of  the  Hunting  tissue.  The  **  capsule,"  which  forms  after  a 
time,  is  at  first  thin  and  delicate,  and  gpradually  increases  in  firmnen 

*  174  males  to  58  females. 
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and  in  thickness.  It  has  a  smooth  inner  surface,  and  its  substance  is 
eomposed  of  connective-tissue  elements,  looser  externally  than  in  the 
middle.  Beyond  it  the  brain-tissue  is  often  softened  by  slight  oedema, 
and  in  the  immediate  vicinity  of  the  capsule  there  is  some  fatty  de- 
generation of  the  cerebral  elements.  Doubtless  most  of  the  pus-cells 
are  escaped  leucocytes,  but  some  may  be  formed  from  the  cells  of  the 
neuroglia.  After  the  capsule  is  formed,  pus-cells  still  increase  in  the 
cavity  of  the  abscess,  and,  if  there  is  a  channel  by  which  the  contents 
may  escape,  the  foriuatiou  of  pus  may  be  continuous  and  abundant. 

Taking  together  all  cases  of  cerebral  abscess,  it  is  about  equally 
common  for  a  capsule  to  be  present  or  absent.  The  time  at  which 
one  is  formed  is  important,  because,  if  known,  its  presence  affords 
some  indication  of  the  age  of  the  abscess.  The  question  can  only  be 
decided  by  traumatic  cases,  in  which  the  commencement  can  be  accii« 
rately  determined.  In  such  cases  the  first  indication  of  a  delicate 
membrane  has  been  seen  at  the  end  of  the  second  week,*  but  it  is 
rarely  distinct  before  the  end  of  the  third  week,t  and  it  only  assumes 
its  character  as  a  well-defined  membrane  with  a  smooth  surface  at 
the  end  of  two  months.  But  an  abscess  may  remain  for  a  much 
longer  time  without  a  capsule.  The  absence  of  this  is  therefore  of 
less  significance  than  its  presence.  The  abscess  may  be  entirely 
closed,  but  not  unfrequently  an  opening,  sometimes  a  fistulous 
channel,  connects  it  with  the  surface  of  the  bram,  especially  when 
there  is  bone  disease,  and  it  may  thus  communicate  with  the  exterior 
of  the  skull.    It  may  also  open  into  the  ventricles. 

The  shape  of  the  encapsuled  abscess  is  more  or  less  rounded,  but  a 
recent  abscess  with  adjacent  sloughing  may  be  irregular  and  ill- 
defined.  Barely  it  consists  only  of  a  fistulous  channel  extending 
from  the  surface  of  the  brain  to  the  ventricles.  The  size  varies  in 
most  cases  between  that  of  a  walnut  and  a  hen's  egg,  but  it  may  be 
so  large  as  to  occupy  apparently  two  thirds  of  the  cerebral  hemi- 
sphere, or,  on  the  other  hand,  it  may  be  no  larger  than  a  pea. 
Multiple  pysemic  abscesses  are  usually  small.  In  about  four  fifths  of 
the  cases  the  abscess  is  single — almost  always  when  of  traumatio 
origin,  and  usually  when  due  to  ear  disease.  On  the  other  hand, 
when  due  to  distant  suppuration,  the  absct^ss  is  single  in  less  than 
half  the  cases,  and  in  general  pysBuiia  the  abscesses  are  multiple  in 
two  thirds  of  the  cases,  and  they  are  generally  numerous  and  small. 
When  multiple,  it  is  about  as  frequent  for  there  to  be  two,  a  few,  or 
many.  In  half  the  cases  of  multiple  abscesses,  these  are  situated  in 
the  same  hemisphere  of  the  cerebiiim.  Suppuration  occurs  in  both 
h3mi8pheres  only  when  due  to  distant  septic  causes.  In  one  quarter 
of  the  cases  the  abscesses  are  situated  in  the  same  side  of  both  cere- 
brum and  cerebellum.  Less  frequently  there  are  multiple  absoesaefl 
in  the  cerebellum,  and  the  cerebrum  is  free. 

*  Lallemund,  quoted  by  LeUert. 

t  Lei  art,  *  Virchow't  Archiv,'  Bd.  x,  1856,  p.  95. 
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Suppuration  occurs  in  the  cerebrum  four  times  as  frequently  as  in 
the  cerebellum,  and  is  verj  rare  in  the  pons  or  medulla  oblongata.* 
Cerebral  abscess  mav  result  from  anj  cause,  but  cerebellar  abscess  is 
produced  almost  exclusivelj  by  ear  disease  or  distant  influences.  In 
the  cerebrum,  suppuration  is  a  little  more  frequent  on  the  right  side 
than  on  the  left,  but  the  two  hemispheres  suffer  almost  equally  from 
distant  causes  and  from  ear  disease.  The  general  excess  of  abscess  in 
the  right  hemisphere  depends  entirely  on  the  influence  of  other  local 
causes  than  ear  disease ;  these  show  a  remarkable  proclivity  to  affect 
the  right  rather  than  the  left  hemisphere.f  Cerebellar  abscess, 
generally  due  to  ear  disease  or  distant  causes,  corresponds  in  this 
respect  to  the  cerebral  abscesses  of  the  same  origin,  and  the  two 
cerebellar  hemispheres  are  affected  with  equal  frequency.  Suppun^ 
tion  is  very  rare  in  the  middle  lobe  of  the  cerebellum.  Any  part  of 
the  cerebral  or  cerebellar  hemispheres  may  be  affected,  but  the  posi- 
tion of  an  abscess  due  to  local  disease  is  determined  by  the  situatioii 
of  its  causa 

An  abscess,  if  of  any  size,  exerts  pressure  on  adjacent  parts,  although 
not  to  the  same  degree  as  a  tumour.  The  convolutions  over  it  are 
flattened,  and  the  adjacent  brain  is  anaemic  and  often  softened. 
Moreover,  an  abscess  in  the  middle  lobe  of  the  cerebellum  may  cause 
internal  hydrocephalus,  just  as  does  a  tumour  iu  the  same  situation. 

Anatomical  Course, — An  abscess  which  has  become  encapsuled 
may  remain  for  a  long  time  stationary.  The  capsule  becomes  thick 
and  tough,  may  even  become  calcified,  and  very  rarely  the  contents 
undergo  a  similar  change.  {  More  often,  before  a  capsule  is  formed, 
or  while  this  is  still  thin,  the  abscess  enlarges,  usually  more  in  one 
direction  than  in  another,  and  the  patient  may  die  from  the  extensive 
interference  with  the  cerebral  functions.  It  may  ultimately  burst 
into  one  of  the  lateral  ventricles,  less  commonly  on  the  surface  of  the 
brain.  The  former  occurs  in  one  sixth  of  all  cases ;  most  frequently 
(one  in  three  and  a  half)  in  abscess  from  distant  suppuration  (not 
distinctly  pysemic)  ;  less  commonly  in  abscess  from  ear  disease  (one 
in  five)  ;  still  less  frequently  in  traumatic  cases  (one  in  nine).  The 
effect  of  rupture,  external  or  internal,  is  to  excite  purulent  inflamma- 
tion, of  the  meninges  in  the  one  case,  of  the  lining  membrane  of  the 
ventricles  in  the  other,  and  these  cavities  become  filled  with  pus. 
Purulent  inflammation  of  the  ventricles  may  also  be  excited  without 
actual  rupture.  Occasionally  the  ventricles  contain  an  excess  of 
turbid  fluid  but  no  pus.    An  abscess  due  to  bone  disease  may  com- 

*  Cerebrum  186  timet  (not  cases) ;  cerebellam  41 ;  pons  8 ;  medulla  oUongata 
once. 

f  Thus  injury  caused  abscess  in  tbe  right  hemisphere  22,  in  the  left  15  times ; 
disease  of  the  nose,  right  7,  left  1 ;  disease  of  the  orbit,  right  3,  left  0  ;  caries  of 
other  bones  than  the  temporal,  right  4,  left  1.  The  greater  influence  of  these  caoias 
on  the  right  hemisphere  seems  to  be  too  uuiform  to  be  aooidentaU 

}  Fenman* '  £din.  Med.  Journ.,'  October^  1879. 
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municatt?  with  the  latter  by  a  perforation  through  the  thickened  and 
adherent  membranes,  and  pus  maj  thus  be  discharged  from  the 
interior  of  the  brain  through  the  ear,  nose,  Ac.  A  very  rare  accident 
is  heemorrhage  into  the  sac  of  an  abscess;  in  one  case  extensive 
meningeal  hsetnorrbage  from  a  vein  occurred  over  an  abscess  just 
beneath  tbe  surface.  Small  absctsses  are  occasionally  found  in  the 
vicinity  of  a  larger  one,  and  contiguous  abscesses  may  coalesce. 

Special  ExiOLoaT  and  Patholooy. — A.  Local  Causes. — (1)  Injury. 
— While  the  observed  proportion  of  abscesses  referred  to  injury  is 
about  one  quarter,  it  is  probable  that  the  actual  proportion  is  larger, 
and  that  many  of  the  cases  in  which  no  cause  can  be  traced  are  due 
to  some  unnoticed  or  forgotten  traumatic  influence — a  blow  or  fall  on 
the  skull,  causing  fracture  of  bone  in  some  cases,  or  necrosis,  although 
ft  careful  examination  bas  sometimes  revealed  no  injury  to  the  bone. 
The  abscess  is  usually  situated  beueath  tbe  part  struck,  near  tbe  sur* 
face  when  there  is  fracture,  deeply  in  the  brain  wben  the  bone  is  unin- 
jured. When  traumatic  necrosis  of  tbe  bono  exists  the  abscess  is 
sometimes  deep,  sometimes  superficial,  and  its  cavity  often  communi- 
cates witb  the  pus  about  the  bone.  In  fracture,  tbe  inner  table  is 
often  splintered,  spiculse  project  into  the  brain,  and  the  suppuration 
may  be  near  the  surface,  or  it  may  be  deep-seated  and  connected  by 
a  fistulous  passage  witb  tbe  irritating  splinter.  Another  occasional 
traumatic  cause  is  a  penetrating  wound,  as  a  stab  or  a  fall  on  a  pro- 
jecting nail,  <&c.  Traumatic  abscesses  in  tbe  op[)Osite  part  of  tbe  brain 
ftre  rare  ;  the  bone  bas  been  fractured  or  is  intact  at  the  part  struck. 
A  fall  on  the  occiput  has  caused  an  abscess  in  the  frontal  lobe,  and  a 
fiillon  the  forehead,  fracturing  the  bone,  bas  caused  an  abscess  in  the 
corresponding  frontal  lobe,  and  another  in  tbe  cerebellum. 

(2)  Disease  of  the  ear  is  the  most  frequent  cause  of  abscess.  The 
ear  disease  is  usually  chronic,  and  bas  existed  for  several  years — five, 
ten,  fifteen,  and  even  twenty  or  twenty-five  years — before  it  caused  tbe 
abscess;  very  rarely  the  mischief  has  existed  only  for  a  few  weeks  or 
months.  There  is  usually  caries  of  tbe  bone,  foUowing  an  inflamma- 
tion of  the  middle  ear  or  mastoid  cells,  set  up  by  cold,  injury,  or  more 
frequently  by  extension  from  tbe  throat,  sometimes  by  a  polypus  in 
tbe  external  meatus.  A  purulent  discharge  from  the  ear  (the  tympa- 
nitic membrane  being  perforated)  has  usually  existed  for  a  long  time. 
In  many  cases  tbe  abscess  bas  followed  the  arrest  of  tijis  discharge ; 
less  commonly  it  bas  followed  an  increase  in  the  ear  mischief,  due 
to  fresh  cold  or  to  a  blow  on  tbe  ear. 

Occasionally  there  is  suppurative  inflammation  of  the  middle  ear 
or  mastoid  cells,  and  no  bone  disease.  The  tympanic  cavity  and 
mastoid  cells  are  separated  from  the  interior  of  tbe  skull  only  by  a 
thin  layer  of  bone,  which  is  readily  destroyed,  and,  moreover,  this 
is  perforated  by  small  veins  which  pass  from  tbe  tympanum  to 
the   superior  petrosal,  and  from   the    mastoid  cells    to    the    lateral 


sinus.  Abscess  from  ear 
disease  is  twice  as  fre- 
quent in  tbe  cerebrum  as 
in  the  ceiebellum.  In  the 
former  it  ia  usually  id  tbe 
leDtporo-spbeDoiJal  lob?, 
occasionallv  io  the  fron- 
tal, rarelj  in  tbe  occipital, 
and  still  mora  rarel;  io 
tbe  parietal.  Absi-ess  of 
the  ctirebeUum  is  almost 
invariably  in  the  hemi- 
sphere. In  rare  casts  the 
abscesa  is  seateJ  in  tbe 
pons  Varolii.  Multiple 
abscesses  from  eiir  disease 
(met  with  only  in  13  per 
cent,  of  tbe  cases  due  to 
this  cause)  may  t>e  in  the 
same  cerebral  or  cerebellar 
heuiispbere,  or  in  both ; 
tbey  are  alwuys  on  the 
same  side. 

Tlie  membranes  are  usu- 
ally thickeued  over  the 
dise-.ised  bone,  but  are 
sometimes  normal.  Co- 
agnla  of  old  date,  some- 
times breaking  down,  are 
occasionally  found  in  tbe 
petrosal  or  lateral  sinus. 
The  abscess  is  rarely  su- 
perficial; commonly  it  is 
seated  within  the  brain, 
separated  from  the  sui'- 
fiioe  by  normal  cerebral 
sabstance.  In  other  oises 
an  opening  exists  in  this 
tissue  and  in  tbe  adhe- 
rent membranes,  so  that 
the  sac  of  tbe  aliscess  may 
communicate  with  the 
diseased  hoite,  and  thus 
with  tbe  esterior.  In 
tome  of  these  cases  it  is  Fios.  126  nni)  127. 
probable  that  tbe  abscess  'iQetoMrdL.e.w. 
'  ,  ,       ,      .  «b»ceM  IS  ehowQ  i 

commenced  in  tbe  interior     !■  opeued. 


-AbicMa  of  right  tnnporal 
'llie  enUr([eiiieHt  rmntod  ' 
I  Fig.  126;  iu  Fig.  127  tha 
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of  tlie   LratD,  and  eiteoded  outwards  towards   ttie  diseased  bo 
until  a  eomiuunieation  waa  established. 

The  mechanism  by  which  an  abscess  within  the  brain  is  produced 
ear  disease,  not  directlj  conliiiuous  with  the  cerebral  anppunitii 
must  be  by  the  passage  of  seplic  material  from  the  bone  disaue  ii 
the  cerebral  aubstimce.     The  arrest  or  retardation  of  the  circuUtion 
the  sinuses  may  permit  this  material  to  reach  the  brain  by  the  ni 
which,  from  ear  and  brain,  pour  their  blood  into  the  sinuses  ;  biit»hi 
the  current  is  still  flowing  this  can  scarcely  occur.*     It  it  not  impi 
bable.  however,  that  the  periyascukr  lymphatic  canals  arethspslbll 
which    the  infection  generally  travels;    in  these  inflaminalion  mi 
eiteud  by  continuity,  and  does  so  rapidly  when  septic  iu  uiilare,    Ti 
internal  carotid  artery  sends  twigs  to  the  interior  of  the  tyinpu 
cavity,  and   the   perivascular   shcithH  of  these  h.ive  beeu  liwojW 
to  be  the  chief  chanuels  of  iuf'iCtioa  (Bioawunger),  but  the  reriljd 
abscess  in  the  frontal  lobes  in  cuosetjuence  of  ear  disease  renderi  I 
improbable. 

The  roof  of  the  tympanum  forms  part  of  the  middle  fossa  of 
base  of  the  skull,  on  which  lits  the  tempore- sphenoidal  lobe,  and 
superior  petrosal  uinus  receivea  blood  from  both.     Tbe  boos  whii 
aepnrates  the  mastoid  celts  from  the  inlra<-cranial  cavity  formsputi 
the  posterior  fossa  beneath  the  tentorium,  and  on  it  the  wrvbell 
hemisphere   lies,  while  the  lateral  sinus  receives  blood  from 
Hence,  aa  Toyubee  first  pointed  out,  disease  of  the  tympanum  rau 
chiefly  cerebral  abscess,  that  of  tbe  mastoid  cells  cerebellar  abna 
Exceptions  to  the  rule  are,  however,  occasionally  met  with. 

Chronic  diiease  of  the  note  ia  an  occasional  but  rare  cause  of  oereb 
absoeas  (6  coaes  of  240).  Tlicre  is  usually  bone  disease,  involving  I 
nusal,  sphenoid,  or  ethmoid  bones,  and  often  syphilitic  in  origin. 
some  cases  the  disease  is  confined  to  the  nasal  mucous  membrane  jt 
as  the  ear  disease  may  be  limited  to  the  mucous  membrane  of  the  ty 
panum.  The  abscess,  single  in  two  thirds  of  the  cases,  isalm'.'sl  inil 
ably  situated  iu  the  frontal  lobe;  in  only  one  recorded  case  waa  it  in  I 
parietal  lobe.  Meningitis  frequently  co-exista.  Wheu  there  ii  bo 
disease  tbe  saoof  the  abscess  may  communicate  with  this,  so  duit[ 
is  discharged  from  the  interior  of  the  brain  through  the  nose. 

Still  rarer  as  a  cause  of  cerebral  abscess  is  orbital  diieatt  (t' 
cases}.  In  two  there  was  an  abscess  iu  the  orbit,  in  one  a  grui 
The  suppuration  was  always  iu  the  frontal  lobe,  and  single. 

Caries  of  other  bones  than  temporal,  and  not  due  la  injury,  i 
rarely  causes  cerebral  abscess.  Five  cases  only  were  of  this  lutl 
In  one  the  caries  waa  aypbilitic,  in  one  cancerous.  The  M.h»eat 
each  case  was  single. 

The  last  local  cause  of  abscess  (extremely  rare)   ia  ft  tal 
growtli  in  the  braiu,  which  has  been  known  tu  break  dowaiol 

■  Ad&mi. '  aiaigow  Mi-d.  Joum,*  vol.  xv,  1881,  June,  p.  «2i.     Tlie  jireUci 

tha  loecUaiiuui  ii  "cll  diicuucd  in  thia  paper. 
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collection  of  pus.*  Other  tubercular  tumours,  and  other  evidence 
of  tubercle,  are  usually  present,  and  indicate  the  origin  of  the 
abscess. 

The  Distant  Causes  of  cerebral  abscess  are  morbid  processes  in  some 
other  part  of  the  body  by  which  septic  material  is  produced,  and  this, 
passing  into  the  blood -current,  doubtless  causes  the  abscess  of  the 
brain  by  septic  embolism.  The  reality  of  this  mechanism  has  been 
demonstrated  in  one  case ;  a  cerebral  abscess,  secondary  to  suppuration 
in  the  lung,  was  found  to  contain  lung-pigment.f  Since  embolic 
processes  are  rarely  single,  cerebral  abscess  from  distant  causes  is  fre- 
quently multiple.  From  local  causes  the  proportion  of  cases  in  which 
there  are  more  than  one  abscess  is  only  13*5  per  cent. ;  from  distant 
causes  it  is  61  per  cent. 

In  general  pysemia  the  brain  is  far  less  frequently  the  seat  of  the 
secondary  suppuration  than  are  some  other  organs,  and  it  is  probable 
that  the  brain  is  less  frequently  affected  in  pysemia  due  to  injury  than 
in  pysemia  due  to  non-traumatic  causes.  Only  9  of  234  cases  of 
cerebral  abscess  occurred  as  part  of  general  pysemia,  and  in  only  one 
of  these  was  the  pysemia  secondary  to  injury  ;  in  one  it  was  post- 
puerperal  ;  in  three  it  was  secondary  to  abscesses  elsewhere,  and  in  two 
to  abscess  of  the  liver  produced  by  dysentery.  In  one  third  of  the 
cases  the  abscess  was  single,  in  another  third  there  were  from  two  to 
five  abscesses,  in  the  remaining  third  numerous  small  foci  of  suppura- 
tion were  scattered  through  the  brain,  as  many  as  sixty -eight  being 
counted  in  one  case.^ 

In  an  important  group  of  cases  (about  10  per  cent,  of  the  whole) 
an  abscess  of  the  brain  is  the  result  of  suppuration  elsewhere, 
generally  in  the  lung,  without  indications  of  general  pysemia.  This 
form  has  been  termed  "  pulmonal  cerebral  abscess  ;"§  the  limitation 
of  the  secondary  suppuration  to  the  brain  is  remarkable.  Pneumonia, 
imperfectly  resolved  and  breaking  down  ;  suppurating  cavities  in  the 
lungs,  left  by  such  pneumonia,  or  the  result  of  bronchial  dilatation ; 
simple  fcetid  bronchitis ;  and  especially  empyema,  are  the  chief 
causal  conditions. II  It  never  results  from  true  tubercular  cavities. 
Suppuration  in  the  abdominal  cavity  is  a  less  common  cause,  and 
still  rarer  is  suppuration  connected  with  the  limbs.     The  abscess  is 

*  For  an  instance  see  lyfispine, '  Rev.  mM.  de  la  Soisse  Romande,'  1886,  p.  871. 

t  B5ttcher,  *  Petersb.  med.  Zeitschrift,'  1869,  and  •  Virchow*i  Jahresbericht,* 
1869,  u,  51. 

{  It  should  be  noted  that  pyaemia  is  not  almtys  the  cause  of  a  cerebral  abscess 
with  which  it  co-exists.  The  abscess  may  be  of  local  origin,  and  the  pyemia  maj 
be  the  result  either  of  the  abscess  or  of  the  local  cause  of  the  abscess. 

§  Martins,  <  Himabscesse/  Berlin,  1892. 

II  In  diseases  within  the  lung-substance  capable  of  causing  it,  cerebral  abscess 
appears  to  occur  in  about  8  per  cent  according  to  some  facts  published  bj 
R.  Nather  ('  Deutsche  Archiy  f.  klin.  Med.,'  xxxiy,  p.  169).  Of  ninety-eight  cases 
(forty-nine  of  gangrene  of  the  lung^,  thirty-seTen  of  foetid  bronchitis,  and  twely« 
of  bronchial  dilatation)  there  was  cerebral  abscess  in  eight. 
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single  in  about  half  the  cases,  and  is  generally  situated  in  the  cerebral 
hemispheres,  especially  in  the  posterior  lobe.  The  cerebellum  is  not 
often  affected  from  this  cause,  and  never  suffers  alone.  Numerous 
small  foci  of  suppuration  have  been  met  with,  but  far  less  frequently 
than  from  general  pysemia,  which  is  a  less  commoa  cause. 

Oidium  Albicans. — Strange  as  it  may  seem,  in  two  recorded  cases  * 
thrush  in  the  uiouth  was  a  cause  of  abscess  of  the  brain.  One  patient 
was  an  infant,  the  other  an  adult.  An  abundant  growth  of  oidium 
occupied  the  mouth  and  throat,  and  the  brain  was  studded  with  small 
abscesses,  containing  the  same  fungus.  The  oidium  in  the  pharynx 
has  been  traced  into  the  epithelial  layer  of  tbe  mucous  membrane,! 
and  into  the  interior  of  the  vessels,  and  it  doubtless  thus  finds  its  way, 
with  the  blood- current,  to  distant  parts. 

There  remains  about  a  sixth  of  tbe  total  number  of  cases  in  which 
no  cause  for  tbe  abscess  could  be  discovered.  In  two  or  three  of  these 
congenital  heart  disease  existed,  and  was  regarded  as  a  cause  of  the 
abscess,  but  no  mechanism  bj  which  the  result  could  be  produced  has 
been  suggested.  In  many  of  tbese  unexplained  cases  it  is  highly  pro- 
bable tbat  the  abscess  was  really  traumatic,  the  result  of  some  for- 
gotten fall  or  blow.  In  a  few  cases  in  which  the  abscess  was  situated 
in  the  temporo- sphenoidal  lobe,  it  may  have  been  the  consequence  of 
disease  of  tbe  tympanum,  overlooked  because  there  was  no  caries  of 
the  bone.  It  is  still  an  open  question  wbether  all  cases  can  be  thus 
explained,  and  whetber  there  is  oris  not  an  idiopathic  form  of  abscess 
of  the  brain.  If  so,  it  must  be  ascribed  to  the  localisation  witbin  the 
brain  of  a  specific  virus,  probably  of  low  intensity,  and  slow,  limited 
influence.  Tbe  rare  actinomycosis  of  the  brain  (p.  467)  is,  practically, 
a  form  of  abscess. 

Sthptomb. — A  cerebral  abscess  originates  in  inflammation,  and 
constitutes,  when  developed,  a  foreign  mass  within  the  brain.  Dlti- 
niately,  secondary  processes  occur,  adjacent  oedema  and  inflammation, 
meningitis,  effusion  into  the  ventricles ;  or  the  abscess  ruptures  exter- 
nally or  internally.  In  some  cases  of  acute  and  severe  disease,  tbe  initial 
suppurative  inflammation  progresses  with  rapidity  until  it  destroys 
life.     In  otber  cases  it  passes  into  a  stationary  condition  for  a  time. 

The  symptoms  correspond  to  the  morbid  process,  being  at  first 
those  of  inflammation,  trifling  or  grave.  In  acute  abscess  they  are 
severe,  and  continue  to  tbe  end.  In  tbe  cases  of  chronic  abscess  they 
are  sometimes  at  first  so  slight  as  to  be  overlooked,  and  may  also  be 
trifling  when  the  process  has  become  comparatively  stationary,  in 
what  is  termed  tbe  "  latent  period."  Ultimately  acute  symptoms 
supervene  even  in  such  cases,  it  may  be  suddenly,  and  run  a  rapid 
course,  to  end  in  death.     These  constitute  the  *'  terminal  stage*" 

•  Zenker,  'Beridit  der   QeselUch.   f.   Nat.  u.  Heilk./  Dresden,  1861,  p.  62; 
Bibbert,  •  Berl.  kl.  Wochenschr.,'  1879,  p.  617. 
t  Wagner,  *  Jnhrb.  f .  Kinderheilk./  i,  p.  56. 
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The  sjmptoms  tbat  are  produced  are  thus  in  part  those  of  iuflam- 
mation ;  in  2>art  thej  are  those  of  an  irritating  foreign  body,  such  tm 
a  tumour  may  cause.  Their  character  is  determined  hy  the  character 
of  the  morbid  process,  and  bj  its  seat ;  but  local  symptoms,  such  as 
afford  an  indication  of  the  position  of  the  disease,  are  absent  far  more 
frequently  than  in  the  case  of  tumour.  This  is  due  to  two  circam« 
stances.  First,  abscesses  are  often  situated  in  i>urtd  of  the  brain,  as 
the  temporo-sphenoidal  aud  f  roulal  lobes,  in  which  a  lesion  often  causes 
no  local  symptoms,  whatever  be  its  nature.  Secondly,  the  pressure  of 
a  slowly  developed  abscess  produces  less  grave  effects  than  does  that 
of  a  tumour. 

Every  gradation  is  met  with  between  the  cases  of  acute  abscess 
with  severe  cerebral  symptoms,  running  a  rapid  course,  and  ending 
fatally  in  two  or  three  weeks,  and  those  chronic  forms  in  which  the 
initial  disturbance  is  so  slight  as  to  be  unnoticed;  while  the 
stationary  period  is  marked  by  complete  latency,  so  that  the  existence 
of  the  disease  is  unsuspected  until  the  rupture  of  the  abscess,  or  some 
acute  consequence,  causes  death.  In  cases  of  pyaemia,  moreover,  the 
existence  of  sup[>uration  in  the  brain  may  be  unsuspected,  because 
its  symptoms  are  masked  by  those  of  the  general  disease. 

Early  symptoms  are  most  frequent  in  cases  of  traxunatic  abscess, 
because  the  initial  inflammation  is  most  extensive.  When  present 
they  resemble  those  of  meningitis,  which  often  co-exists ;  there  is  head« 
ache,  frequently  local,  vomiting,  and  febrile  disturbance,  attended  in 
severe  cases  by  rigors.  Convulsions  are  less  common;  when  general 
they  indicate  that  the  mischief  is  extensive  and  severe.  Local  convul- 
sions occur  only  when  the  disease  is  near  or  beneath  the  central 
convolutions.  Paralysis*  and  delirium  are  rarely  early  symptoms. 
In  the  cases  of  acute  abscess  these  effects  pass  on  into  those  presently 
to  be  described,  such  as  attend  the  terminal  stage  of  chronic  abscess, 
and  usually  consist  in  delirfum,  convulsions,  and  paralysis  on  the 
side  opposite  to  the  abscess.  The  temperature  is  raised,  and  severe 
rigors  may  occur.  Delirium  gives  place  to  stupor,  which  deepens 
into  final  coma. 

These  cases  of  acute  abscess  are  most  frequently  the  result  of 
injury,  next  of  distant  suppuration  and  pysemic  embolism,  while  they 
are  not  common  as  a  result  of  otitis.  The  duration  of  the  symptoms 
is  in  most  cases  from  ten  to  thirty  days,  but  sometimes  death  occurs 
at  the  end  of  a  week,  and  suppuration  has  been  found  at  the  end  of 
thirty-six  hours  after  an  injury .f  A  communication  between  the 
lateral  ventricle  and  the  surface  has  been  established  in  twelve  days.) 

The  '*  latent  period  "  of  chronic  abscess  varies  much  in  duration, 

*  Such  cortical  motor  •ymptoms  are  met  with  eqiedally  in  abieees  from  luni^ 
dieeeae,  in  which  an  embolio  process  occurs  in  the  r^s^'on  of  the  middle  cecehr«I 
artery. 

t  If  erUns,  loc  dt. 

{  Sonthmm,  *  Brit.  Med.  Jonm^'  1882. 


480  BBAIK. 

from  two  or  three  months  to  seyeral  yean.  When,  as  is  often  tlie 
ease,  the  initial  symptoms  were  slight,  its  commencement  cannot  be 
fixed,  but  it  seems  to  be  occasionally  very  prolonged;  an  abscess 
which  has  become  enclosed  in  a  thick  capsule  has  apparently  remained 
for  as  much  as  seven  years  in  one  case,  and  in  another  for  twenty, 
without  exciting  symptoms.  But  the  latency  is  often  imperfect; 
slight  symptoms  exist,  their  nature  being  misunderstood.  Headache 
is  the  most  common,  usuiilly  not  severe.  In  cases  of  ear  disease  it 
sometimes  alternates  with  otorrhaea.  ConvuUions  may  have  occurred, 
and  have  been  thought  to  be  due  to  idiopathic  epilepsy.  In  a  few 
cases  slight  mental  disturbance,  usually  melancholic,  has  been  the 
only  symptom. 

The  latent  period  may  end  suddenly  or  gradually.  The  terminal 
stage  is  sometimes  preceded  by  a  gradual  increase  in  the  headache  or 
mental  symptoms,  by  restlessness,  irritability  of  temper,  or  depression. 
Barely,  acute  8ymi>toms  develop  and  subside,  the  latency  continuing 
as  before.  Such  an  attack  is  usually  due  to  intercurrent  meningitis. 
As  a  rule,  when  the  latency  is  once  broken,  the  active  symptoms 
increase  until  death  occurs. 

The  characteristic  symptoms  of  abscess,  therefore,  are  those  of  the 
terminal  stage ;  these  in  acute  cases  are  continuous  with  the  initial 
disturbance,  and  even  in  chronic  abscess  they  sometimes  exist  in  slight 
degree  during  the  latent  stage,  especially  towards  its  close.  Like 
those  of  tumour,  they  may  be  divided  into  general  and  focal,  but  the 
former  are  the  more  important,  and  exist  alone  more  frequently  than 
in  the  case  of  tumour. 

Headache  is  as  frequent  as  it  is  in  tumour,  and  presents  similar 
characters.  It  is  more  often  moderate  in  degree,  but  now  and  then 
is  extremely  severe,  and  has  even  been  known  to  kill  the  patient  by 
its  violence.  It  is  often  increased  by  posture,  and  by  muscular  effort 
that  causes  mechanical  congestion.  Its  position  corresponds  with  the 
seat  of  the  disease,  and  more  frequently  than  in  the  case  of  tumour; 
but  it  is  sometimes  referred  to  a  different  part  of  the  head,  and  the 
statements  made  in  a  subsequent  page  regarding  the  pain  of  tumour 
are  applicable  also  to  that  of  abscess.  In  traumatic  abscess  the  pain 
is  generally  referred  to  the  situation  of  the  lesion,  but  in  abscess  from 
ear  disease  pain  in  the  ear  often  blends  with  general  pain  in  the  head. 
Occasionally  the  pain  varies  in  seat  from  day  to  day.  Once 
established,  it  usually  persists. 

Yoniiting  is  often  associated  with  the  headache,  and  is  especially 
frequent  in  cerebellar  abscess.  The  same  is  true  of  giddiness.  Al- 
though less  frequent  in  cerebral  than  in  cerebellar  abscess,  both  these 
symptoms  are  occasionally  very  marked  in  the  former. 

Optic  neuritis  is  le»s  common  in  abscess  than  in  tumour,  but  is 
certainly  more  frequent  than  published  facts  suggest.  It  may  occur 
in  both  acute  and  chronic  abscess,  and  probably  the  ophthalmoscope 
would  show  that,  during  the  latent  stage,  it  frequently  precedes  the 
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onset  of  the  more  acute  symptoms,  but  it  is  ratber  more  common  in 
iranmatic  abscess  than  in  otber  forms,  ^be  aspect  of  tbe  neuritis  is 
similar  to  that  wbicb  results  from  cerebral  tumour. 

Geueral  conyulsions,  resembling  epileptic  fits,  are  frequent  at  eitber 
tbe  beginning  or  end  of  tbe  terminal  period.  Convulsions  wbicb  are 
local  in  tbeir  distribution  or  commencement,  and  of  cortical  significance, 
are  less  common,  and  are  usually  associated  witb  defective  power. 
Rigidity  of  tbe  neck,  witb  retraction  of  tbe  head  and  slight  opis- 
thotonos, occurs  cbiefly  when  rupture  bas  excited  purulent  inflamma- 
tion about  tbe  pons  and  medulla. 

Paralysis,  usually  bemiplegic  in  distribution,  occurs  in  about  balf 
the  cases.  It  is  often  slight  and  very  rarely  absolute.  Sometimes  it 
•acceeds  a  unilateral  convulsion  It  is  considerable  only  when  tbe 
disease  involves  the  motor  fibres  or  cortex,  and  then  may  affect  only 
the  face,  or  tbe  arm  and  face. 

Sensation  is  affected  much  less  frequently  than  motion.  When 
there  is  hemiplegia  there  is  occasionally  diminished  sensibility,  but 
this  has  been  a  conspicuous  symptom  only  in  a  few  cases  in  which  the 
internal  capsule  may  have  been  compressed  by  an  abscess  in  the  optic 
thalamus,  or  posterior  part  of  the  cerebral  hemisphere,  or  in  cases  of 
abecess  of  the  cerebellum  compressing  the  pons.  Tbe  cranial  nerres 
sometimes  suffer,  but  more  often  from  associated  bone  disease  or 
meningitis  than  from  tbe  abscess  itself.  The  olfactory  nerves  suffer 
only  in  disease  of  the  nose.  The  optic  nerves  are  often  damaged  by 
optic  neuritis,  and  this  may  cause  loss  of  sight,  but  vision  is  rarely 
affected  by  the  direct  influence  of  the  abscess.  The  pupils  may  be 
nnequal,  and  sometimes  irregular,  but  as  a  rule  they  are  normal  until 
the  terminal  coma  sets  in.  The  ocular  muscles  are  sometimes  involved ; 
there  is  rarely  paralysis  of  a  single  nerve,  but  there  may  be  ptosis, 
generally  on  the  same  side  as  th«i  dbsoess.  The  movement  of  the  eye- 
balls is  sometimes  impaired  in  an  irregular  manner,  when  a  cerel^elhir 
abscess  presses  on  tbe  pons,  and  there  may  then  be  pain  in  the  region  of 
the  fifth  nerve.  Palsy  of  the  facial  nerve  and  deafness  are  common  in 
abscess  from  ear  disease,  but  are  the  result  of  the  caries  of  the  bone. 
Speech  is  often  slow,  but  articulation  and  deglutition  are  definitely 
impaired  only  when  the  pons  is  the  seat  of  suppuration  or  is  compressed. 

Mental  disturbance  is  among  the  most  frequent  of  the  terminal 
symptoms — stupor,  deepening  to  coma,  and  often  preceded  by  delirium, 
or  by  conspicuous  mental  depression  or  failure,  which  may  terminate 
the  latent  stage.  When  the  abscess  is  seated  ou  the  left  side,  cere- 
bral impairment  of  speech  is  occasionally  observed. 

Of  the  symptoms  outside  the  nervous  system,  pyrexia  is  the  most 
important.  It  is  very  frequent  during  tbe  terminal  stage,  and  some- 
times precedes  it;  while  in  cases  of  acute  abscess  it  is  present^  iii^ 
greater  or  less  degree,  throughout  tbe  disease.  Rigors  often 
pany  it,  followed  by  sweating,  so  that  the  case  resembles 
mittent  fever.    The  pulse  may  be  frequent,  especially  when 
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18  fever,  but  to'wards  the  end  (and  sometimes  throughout)  it  may  be 
infrequent,  falling  to  50,  40,  or  80.  A  drj  hrown  tongue  and  con- 
stipation are  sometimes  attended  bj  profound  anorexia,  and  often  bj 
vomiting.     The  sphincters  are  rarelj  affected  until  the  final  period. 

Symptoms  according  to  Seat. — The  general  symptoms,  headache, 
delirium,  terminal  coma,  optic  neuritis,  <&c.,  are  irres|>ectiye  of  the 
seat  of  the  abscess,  and  the  chief  local  symptoms  have  been  already 
mentioned.  It  is  important  to  remember  that  thoy  are  seldom 
present  when  the  abscess  is  in  the  pre-central  region  of  the  frontal 
lobe«  or  in  the  temporo-sphenoidnl  lobe,  and  when  an  ahseess  in  the 
central  ganglia  is  small.  Otherwise  the  statements  to  be  made 
regarding  tumour  apply  also  to  abscess. 

The  headache  due  to  a  cerebellar  abscess  is  usually  occipital,  often, 
in  ear  disease,  darting  from  the  ear  to  the  occiput,  and  sometimes  it  is  very 
severe.  Vomiting  is  frequent,  and  occasionally  there  is  typical  cere- 
bellar inco-ordination,  probably  in  consequence  of  pressure  on  the 
middle  lobe.  The  symptoms  that  may  be  caused  by  compression  of 
the  pons  have  been  already  mentioned.  Bigidity  of  the  neck,  pro- 
bably  due  to  slight  meningitis,  occurs  without  rupture. 

A  small  abscess  in  the  pons  usually  causes  no  symptoms  till  it 
bursts,  but  alternate  hemiplegia,  or  even  bilateral  paralysis  of  limbs 
and  face,  has  been  observed,  and  is  common  if  the  abscess  is  large. 

When  several  abscesses  are  present,  unless  they  are  very  small,  one 
is  usually  much  larger  than  the  rest,  and  determines  the  symptoms. 
The  minute  abscesses  which  are  occasionally  scattered  through  the 
brain  in  great  numbers  in  pyseinia  seldom  cause  definite  symptoms. 

Rupture. — The  grave  disturbance  whirh  marks  the  terminal  period  is 
usually  due  to  the  occurrence  of  inflammatory  oedema  and  softening 
round  the  abscess,  induced  by  its  extension,  and  sometimes  by  some 
secondary  influence,  such  as  a  blow  ou  the  head,  or  exposure  to  cold. 
Death  is  sometimes  due  to  the  rupture  of  the  abscess,  the  frequency 
of  which  has  been  already  mentioned.  External  rui)ture  of  a  cerebral 
abscess  may  cause  syiuptoms  of  violent  meningitis,  rapidly  fatal,  but 
frequently  the  adhesions  of  the  membranes  prevent  the  escape  of  the 
pus  on  the  surface  of  the  brain.  A  cerebellar  abscess  more  often 
ruptures  into  the  membranes;  and  the  acute  purulent  inflammation 
which  results  around  the  pons  and  medulla  usually  causes  rigidity 
of  the  neck,  retraction  of  the  head,  slight  opisthotonos,  and  even 
rigidity  of  the  masseters  and  convulsive  shocks. 

Bupture  into  the  lateral  ventricles  occurs  in  abscesses  in  all  parts 
of  the  cerebrum,  but  is  especially  frequent  in  those  of  the  tem|.ioro- 
sphenoidal  lobe.  The  svmptoms  produced  bear  considerable  resem- 
blance to  those  of  ventricular  haemorrhage,  consisting  of  convulsions 
and  coma ;  they  rapidly  deepen  to  death. 

Occasionally  a  patient  with  abscess  of  the  brain  dies  suddenly,  and 
the  post-mortem  examinati(m  fails  to  reveal  the  mechanism  by  which 
death  was  produced.     A  similar  event  occurs  in  tumour. 
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Cou&SK. — ^The  varieties  which  the  disease  presents  in  its  course 
have  been  already  mentioned.  They  may  be  divided  into  the  following 
groups,  between  which,  however,  intermediate  forms  occur : 

I.  Acute  abscess,  with  the  early  inflammatory  symptoms  progress- 
ing without  considerable  diminution  into  a  terminal  stage,  and  the 
whole  affection  running  its  course  in  from  one  to  four  weeks. 

II.  Chronic  abscess,  in  which  a  latent  period  intervenes  between  the 
early  and  late  cerebral  disturbance,  and  in  which  the  early  symptoms 
are  often  so  slight  as  to  be  unnoticed. 

(a)  The  latency  is  incomplete ;  some  chronio  cerebral  symptoms 
occur — headache,  convulsions,  or  mental  depression ;  and  these  increase 
and  pass  gradually  into  the  more  severe  terminal  stage. 

(h)  The  latency  is  complete,  and  the  existence  of  any  cerebral  mis- 
chief may  be  unsuspected  until — 

1.  The  terminal  stage  develops,  usually  suddenly. 

2.  Or  death  occurs  from  the  cause  of  the  abscess,  or  from  some 
sudden  effect  of  the  cerebral  lesion.  For  instance,  a  boy  was  struck 
on  the  head  by  a  cricket  ball ;  after  a  day  or  two  he  seemed  well. 
Some  months  later  he  was  found  on  his  fiice  in  bed,  dead,  a  sure  sign 
of  death  from  a  convulsion.  Post  mortem  an  abscess  of  the  brain  was 
found. 

8.  Or  death  occurs  from  some  intercurrent  disease.  Such  cases 
•are  very  rare.  The  abscess  has  remained  stationary  for  a  long 
time ;  the  capsule  has  become  thick  and  even  calcified,  and  the 
contents  have  become  inspissated.  Such  cases  are  the  nearest  known 
•approximation  to  recovery  from  an  abscess.  But  the  disease  is  still 
there,  and  its  quiescence  can  hardly  be  accepted  as  proof  of  entire 
innocuity,  since  death  has  resulted  from  an  abscess  after  a  latent 
period  of  twenty  years. 

When  nervous  symptoms  are  once  developed  they  usually  run  a  rapid 
course.  Taking  all  cases  in  which  the  duration  was  noted,  the  symptoms 
last  less  than  five  days  in  a  fifth,  in  a  third  they  do  not  exceed  ten 
days,  in  about  half  the  cases  they  do  not  exceed  a  fortnight,  and  in 
three  quarters  of  the  cases  thej  do  not  exceed  a  month.  On  the 
whole,  the  symptoms  are  more  often  rapid  in  chronic  abscess  from 
ear  disease  (in  which  they  usually  succeed  a  latent  stage)  than  in 
traumatic  cases  (in  which  there  is  often  no  latency).  Of  traumatic 
cases,  only  an  eighth  lasted  less  than  five  days,  a  quarter  did  not 
exceed  ten  days,  and  five  eighths  did  not  exceed  a  month.  On  the 
other  hand,  of  cases  secondary  to  ear  disease,  in  no  less  than  a  quarter 
the  symi>toms  lasted  less  thau  five  days,  in  a  third  they  did  not  exceed 
ten  days,  and  in  only  one  eighth  did  they  exceed  a  month. 

DiAONOSis. — The  extreme  variability  and  frequent  latency  of  the 
course  of  cerebral  abscess  often  render  its  diagnosis  difficult  and  even 
impossible,  and  no  brain  disease  of  equal  gravity  so  often  esca] 
recognition.    The  cerebral  symptoms  are  in  themselves  equivooali 
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are  common  to  other  diseases,  from  simple  iDflammation  on  tbe  one 
band  to  a  tumour  on  the  other.  They  often  derive  significance  from  their 
association  with  general  symptoms  suggesting  a  suppurative  process, 
especially  fever  and  rigors,  but  the  most  important  point  is  their  combi- 
nation witb  a  cause  wbicb  is  known  to  be  capable  of  giving  rise  to  cere- 
bral abscess,  as  injury,  chronic  ear  disease,  or  distant  suppuration,  espe- 
cially in  the  lungs.  Such  indications  are  present  in  about  three  quar- 
ters of  the  cases.  The  greatt'st  difiiculty  is  presented  by  those  in  which 
latency  is  complete,  and  the  terminal  symptoms  are  sudden  in  onset 
and  rapid  in  course ;  the  indications  of  a  chronic  cerebral  disease  are 
then  absent,  and  the  terminal  symptoms  resemble  those  of  apoplexy. 
If  sudden  rupture  into  the  ventricles  causes  merely  convulsions,  coma, 
and  death,  the  nature  of  the  case  can  be  suspected  only  when  a  cause 
for  abscess  exists.  It  is  of  great  importance,  therefore,  to  make  a 
careful  inquiry  or  search  for  the  slight  but  significant  symptoms  that 
so  often  precede  the  terminal  attack.  In  many  cases,  moreover,  an 
ophthalmoscopic  examination  would  reveal  optic  neuritis,  which  is  of 
weight,  although  not  actually  conclusive  in  cases  of  chronic  ear  disease, 
by  which  it  seems  sometimes  to  be  produced  even  without  the  mechan- 
ism of  meningitis. 

When  chronic  brain  symptoms  are  pronounced,  the  chief  distinction 
has  to  be  from  tumour.  The  absence  of  a  cause  of  abscess  is  in 
favour  of  tumour.  Although  injury  may  give  rise  to  either  disease, 
a  growth  is  a  muc^h  rarer  consequence  than  abscess,  is  later  in  develop- 
ment, more  uniformly  progressive  in  course,  and  it  more  often 
involves  the  cranial  nerves.  The  rapid  development  of  severe 
cerebral  symptoms  is  in  favour  of  abscess,  especially  if  accompanied 
by  considerable  fever  and  by  rigors.  The  diagnosis  is  of  greatest 
importance  when  the  disease  is  deeply  seated,  since  an  operation 
would  be  justified  in  cases  of  abscess  when  it  would  be  impracti- 
cable in  tumour. 

Meningitis  and  abscess  may  readily  be  confounded,  and  not  without 
reason,  since  meningitis  may  cause  the  terminal  symptoms  of  abscess, 
and  it  may  result  alone  fiom  the  most  frequent  causes  of  abscess, 
injury  and  caries  of  lK)ne.  The  distinction,  therefore,  cannot  always 
bo  absolute.  Preceding  sympton)s  are  of  longer  duration  in  abscess, 
and  meningitis  affects  the  cranial  nerves  in  greater  degree,  unless  the 
abscess  is  seated  in  the  pons.  The  terminal  meningitis  which  results 
from  abscess  is  usually  purulent  and  due  to  rupture  ;  it  is  more  rapid 
in  its  course  than  that  which  exists  alone,  often  begins  locally,  and 
preceding  cerel>ral  symptoms  may  materially  assist  the  diagnosis. 
When  these  are  absent,  the  diagnosis  may  bo  as  impossible  as  in  the 
cases  in  which  there  are  only  terminal  symptoms  of  apoplectic 
chara<;ter. 

The  distinct  ion  from  simple  inflammation  of  the  brain  has  to  be  made 
chiefly  in  the  cases  of  injury,  and  then  consists  less  in  a  distinction 
between  the  two  than  in  the  recognition  of  the  indications  of  suppu- 
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ration  oyer  and  above  those  of  inflammation.  One  of  these  is  afforded 
by  the  duration  of  the  symptoms.  Prolonged  traumatic  inflammation 
of  the  substance  of  the  brain  usually  results  in  suppuration,  and 
hence,  if  severe  local  symptoms  continue  for  more  than  a  week,  the 
formation  of  pus  is  probable.  Another  is  the  presence  of  the 
general  symptoms,  especially  rigors,  that  usually  attend  suppuration. 
A  third  is  the  subsidence  of  the  acuter  disturbance,  while  slighter 
svmptoms  persist  and  subsequently  increase. 

The  difiiculty  of  distinguishing  the  existence  of  abscess  in  a  case  of 
chronic  ear  disease  is  sometimes  very  great,  because  some  general 
cerebral  symptoms  are  occasionally  produced  Jby  the  ear  disease,  and, 
as  we  have  seen,  these  may  include  distinct  optic  neuritis.  It  is, 
indeed,  impossible  to  lay  down  any  absolute  diagnostic  rules  for  these 
cases.  The  important  fact  is  that  such  cerebral  symptoms,  and  espe* 
cially  considerable  optic  neuritis,  are  exceedingly  rare  results  of 
simple  ear  disease,  and  in  the  great  maji>rity  in  which  they  are  found 
An  abscess  exists. 

The  seat  of  an  abscess  is  inferred,  when  due  to  injury,  by  the  posi- 
tion of  this,  subject  to  the  facts  mentioned  above,  and  also  to  localis* 
ing  indications,  which,  when  present,  have  the  same  significance  as  in 
cases  of  tumour.  In  abscess  from  ear  disease  the  chief  difficulty  is  the 
distinction  of  the  temporo-sphenoidal  lobe  and  cerebellum  as  seats. 
It  depends  chiefly  on  the  position  of  the  ear  disease,  in  the  middle  ear  or 
mastoid  cells,  and  also  on  the  definite  symptoms  of  cerebellar  disease, 
including,  es(>ecially,  pronounced  occipital  headache,  attention  to  which 
will  often  prevent  error. 

Functional  diseases  and  abscess  can  only  be  confounded  in  the  rare 
«ases  in  which  slight  general  disturbance,  such  as  convulsious  or 
melancholia,  attend  the  latent  stage ;  and  the  distinction  can  only  be 
made  by  the  rt'cognition  of  some  other  symptom,  such  as  persistent 
and  severe  headache  or  optic  neuritis. 

Cerebral  abscess  can  only  be  mistaken  for  a  general  disease,  febrile 
or  septic,  in  cases  in  which  such  general  brain  symptoms  alone  are 
present  as  might  be  produced  by  a  toxic  blood  state.  ITsually,  how« 
ever,  the  co-existence  of  headache  with  delirium  and  stupor,  and 
retardation  of  the  pulse,  will  prevent  this  error,  if  the  general  relation 
of  the  symptoms  is  carefully  watched  and  duly  weighed. 

PauoNOsis. — In  a  case  of  abscess,  the  diagnosis  of  which  is  certain, 
the  pntgiiosis  is  most  grave  unless  the  surgeon  can  give  relief.  This 
conclusion  is  not  invalidated  by  the  very  long  latency  occasionally 
met  with,  because,  in  the  few  cases  in  which  tnis  has  continued  for 
several  years,  symptoms  have  been  completely  absent  during  the 
stationary  period,  so  that  the  diagnosis  and  prognosis  of  the  disease 
were  im|>08sible.  Only  in  the  extremely  rare  cases  in  which  slight 
but  characteristic  symptoms  subside  into  absolute  latency 
prognosis  be  at  all  hopefuL     The  longer  a  stationary  abscess 
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thicker  is  its  capsule,  and  the  less  easily  is  fresh  mischief  excited,  and 
therefore  the  better  is  the  prospect.  The  proved  occurreuce  of  calci- 
fication of  the  wall  and  inspissation  of  the  contents,  together  with 
the  fact  that  an  abscess  may  remain  latent  for  as  long  as  twenty 
years,  permits  the  bope  that,  in  some  cases  at  least,  the  abscess  maj 
not  shorten  life ;  and  such  bope  may  reasonably  be  somewhat  stronger 
if  the  cause  of  the  abscess  has  ceased  to  be  active,  and  the  patient 
can  be  preserved  from  influences,  such  as  injury,  which  may  again 
excite  the  quiescent  process.  Indications  of  the  rupture  of  aa 
abscess  leave  little  hope  that  life  can  )>e  preserved. 

Tbbatmbnt. — Although  almost  beyond  the  range  of  direct  treat- 
ment, abscess  of  the  brain  is  not  altogether  beyond  the  range  of  pre- 
vention when  due  to  its  most  frequent  cause,  local  boue  disease. 
This  should  be  subjected  to  treatment,  sedulous  and  persevering,  and, 
above  all,  the  free  discharge  of  the  products  of  suppuration  should  be 
carefully  secured,  by  due  and  constant  attention  to  the  freedom  of 
exit.  This  remark  applies  especially  to  ear  disease,  in  which  the  first 
cerebral  symptoms  have  often  followed  an  arrest  of  the  discbarge* 
These  measures  should  be  continued  even  when  there  is  reason  to 
fear  that  suppuration  in  the  brain  has  already  occurred,  for  the 
unfavorable  course  of  cerebral  abscess  has  been  certainly  accele- 
rated by  subsequent  increase  in  the  inflammatory  and  septic  mischief 
in  the  ear. 

The  improvement  of  the  health  of  the  patient  is  of  the  greatest 
importance.  Tonics,  cod-liver  oil,  and  fresh  air  tend  thus  to  lessen 
the  tendency  of  the  cerebral  disease  to  spread.  Of  especial  importance 
also  is  the  avoidance  of  exposure  to  cold,  and  of  blows  or  falls  on  the 
head.  Each  of  these  causes,  in  several  recorded  instances,  has  dis- 
tinctly excited  the  disease  to  fresh  progress.  If  the  symptoms  should 
fortunately  become  quiet,  and  complete  latency  be  developed,  the  same 
care  must  be  maintained  for  years. 

Acute  cerebral  symptoms  must  be  treated  in  the  same  way  as  those 
that  are  due  to  sira[)le  inflammation.  Best,  cold  to  the  head,  some- 
times  counter-irritation,  as  by  a  blister  to  the  occiput,  are  the  most 
important  measures.  The  treatment  of  special  symptoms  must  be  con- 
ducted on  the  same  principles  as  in  the  case  of  cerebral  tumour. 

Surgery  has  endeavoured,  and  with  success,  to  afford  the  direct 
relief  which  medicine  is  unable  to  give.  The  pus  has  been  evacuated 
by  means  of  tre[>bining,  and  the  patients  have  recovered,  provided 
antiseptic  precautions  were  carefully  observed,  and  the  cavity,  if  neces- 
sary, drained  for  a  time.  But,  until  recently,  success  has  been 
obtained  almost  exclusively  in  cases  of  traumatic  abscess.  In  these 
the  abscess  is  seated,  as  a  rule,  beneath  the  place  of  injury,  and  the 
guidance  thus  afforded  enables  the  operation,  as  a  rule,  to  be  correctly 
localised.  For  instance,  a  boy  struck  his  forehead  and  suffered  after* 
wards  from  headache  and  retching.     At  the  end  of  seven  weeks  hemi- 
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plegia  came  on,  with  double  optic  iieuritis.     The  frontal  bone  wu 

trepbined;  the  dura  mater  beueatb  was  healtb;,  but,  an  oupirator 

net^dle  being  pluitg&d  into  tbe  brain,  three  drachma  of  puB  escaped. 

The  boy  recovered,  but  with  toss  of  sight  from  thu  optic  neuritis." 

This  case  illustrates  forcibly  a  rule  whicli  ig  also  indicated  by  the  facts 

of  many  unxuccessful  cases.     If  pus  is  uot  fouudoo  the  surface  of  the 

brain  a  Sue  trocar  should  be  plun};ed  into  the  cerebral  substance.     In 

more  tbim  one  ciise  of  unsuccessful  trephininj^,  the  post-morlem  shoved 

that  this  procedure  would  haTe  reached  the  abscess.     But  sometimes, 

when  such  au  abscess  is  some  distance  from  the  surface,  every  effort  to 

find  the  pus  m,iy  fail.     Occasionally  the  operation  has  merely  aided 

ft  process  whii^h  nature  was  eadeavouring  to  effect.     For  Instauce,  a 

girl,  aged  eight,  fell  and  cut  her  forehead.     The  wound  healed  quickly, 

but  four  months  afterwards  an  abscess  formed  over  the  bone,  and 

opened  spontaneously.     A  probe  passed  through  carious  bone  into  tbi> 

interior  of  the  skull.     The  Via.  I2fi, 

trei'hine     was    applied      a 

trine-glassful  of  pus  escaped 

and  the  patient  recovered  t 

In    any    otl  er    than    ti&u 

matic    cases     t  is    seldom 

that  the  symptoms  are   bo 

localised  as  to  lud    ate  with 

precision   the    seat   of    the 

abscess,  but  when  they  are 

an  operati  nhas  l>ee    a  me 

times  successful  since  their 

siguitiiaiice  has  l)een  better 

undtTsiood  dur  ng  the  last 

few  years.     Tht  evacuat    n 

of  an  abscess  causing    cor 

tical  convul  i  ns  has  been 

followed      by       pe  mat  ent 

arrest  of  the  latter  without 

excision  of  the  disihargmg    ' 

centres. 

Until  recently  no  case  of 
abscess  fr  m  ear  di  ease 
had  been  cured  by  Ircjihin- 
ing,  Ix'cause  tbe  guidance  of  Fiob.  ] 
loealising  symptoms 
rule,  absent  on  account  of 
the  position  of  tbe  adscess.  Tbe  practicability  of  the  surgical  treat- 
ment of  these  eases  has  now,  however,  been  proved  by  several  success- 
ful operations,  tbe  surgeon  being  guided  by  the  most  frequent  seat  of 

•  Hulke,  '  Mediro-ChirurgiMl  Trawi..'  v«l.  |,ii.  167a. 
t  VfnUoa.  ib..  1870.  p.  853. 


Fie.  129. 
129.— DiiKection*  ihinrin^  the 
giiiJe    ftdopteil    by  Mr,    Barker   in    luci^esiful 
trephiiiiag  for  ibsees)  from  ekr  diieue. 
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Bupparation  produced  by  such  disease  as  the  patient  presents.  One 
of  the  earliest  of  these  was  that  of  a  |>atieat  under  my  care  at  Uniyer- 
■itj  College  Hospital,  in  whom  Mr.  Barker  trephined  over  the  tem« 
poro-sphenoidal  lobe,  in  which  an  abscess  was  supposed  to  be,  and 
the  trocar,  on  its  first  introduction,  reached  the  pus  ;  the  abscess  was 
emptied,  and  the  patient  uiude  a  good  and  permauent  recovery.  The 
cerebral  symptoms  were  slight,  as  in  most  cases  of  abscess  in  this 
situation,  and  con8i8t<;d  only  iu  inequality  of  the  pupil,  vomiting, 
and  optic  neuritis  of  considerable  intensity  and  very  rapid  deve- 
lopment With  these  symptoms  the  ]i:itient  had  had  several 
rigors.  The  precise  seat  for  the  trephiuiug  was  determined  by  Mr. 
Barker  by  means  of  a  careful  dissection,  represented  in  Figs.  128 
and  129,  and  was  at  a  point  one  inch  and  a  quarter  behind  the 
external  auditory  meatus,  and  the  same  distance  above  its  level.  This 
point  is  over  the  secotid  temporal  convolution,  and  a  trocar  plunged 
in  at  this  spot  and  directed  forwards  will  probably  enter  an  abscess 
due  to  caries  of  the  petrous  bone.*  The  details  of  the  surgical  pro« 
cedure  will  be  found  in  the  paper  in  which  this  case  is  related.t 
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The  brain  is  often  damaged  by  new  growths  which  arise  in  its 
substance,  or  spring  from  the  enclosing  membranes  or  from  the  bone 

of  the  skull.     Almost  all  forms  of  tumour  are  met  with,  but  some 

simple  fatty  tumours,  for  instance — that  are  common  elsewhere  are 
extremely  rare  in  this  situation.  Others,  such  as  massive  tubercular 
growths,  are  more  common  in  the  brain  than  in  other  parts.  Sar- 
coma is  not  rare ;  and  one  growth,  glioma,  is  almost  confined  to  the 
brain  and  spinal  cord,  being  met  with  elsewhere  only  in  the  retina. 
Besides  these,  the  list  of  intra-cranial  tumours  includes  syphilitic 
grovrths,  which  are  also  common,  cancer,  fibroid  and  bony  tumours, 
oholesteatoma,  vascular  or  erectile  growths,  psammomata  or  tumours 
containing  brain -sand,  and  parasitic  tumours,  echinococci  and  cysti- 
cerci.     Intra-cranial  aneurisms  are  considered  in  a  separate  chapter. 

Etiology. — The  cause  of  most  of  these  tumours  is  not  less  obscure 
than  that  of  similar  growths  in  other  situations.     But  the  comparison 

*  Dean  has  pointed  out  that  by  trephining  the  same  distance  behind  the  meatus 
and  only  a  quarter  of  an  inch  Hbove  its  level,  the  iHtt  ral  ainus  is  exposed,  and   by 
extending  the  opening,  the  temporo-sphenoidal  lobe  above,  and  the  cerebellum  below 
can  be  explored  with  the  trocar— a  rule  that  may  be  useful  when  it  is  doubtful  io 
which  structure  an  abscess  is  situated;   it  enabled  him  to  empty  sui-cetiifttUy  a 
cerebelhir  abscess  ('  Lanoot,'  1W2). 

t  'British  Mediral  Journal,'  1886,  ii,  Dec.  11th,  p.  1154.  In  a  preceding  cas«k 
trephined  successfully  by  Schede,  a  fistulous  track  led  from  the  surface  to  the 
abscess. 
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of  a  series  of  cases  brings  out  certain  general  etiological  facts.  The 
liability  of  males  to  suffer  is  twice  as  great  as  that  of  females.  Of 
650  cases  of  various  forms  of  intra-cranial  tumour,  440  occurred  in 
males,  210  in  females.*  The  greater  liability  of  males  is  not  due, 
as  might  be  imagined,  to  the  influence  of  syphilis,  for  it  is  true 
(as  will  be  seen)  of  all  forms  of  tumour,  with  the  apparent  excep- 
tion of  sarcoma.  The  difference  has  been  ascribed  to  the  influence 
of  traumatic  causes,  but  it  is  not  probable  that  this  accounts  for 
more  than  a  small  part  of  the  excess,  since  it  is  rarelj  to  be  traced, 
and  the  difference  in  the  sexual  liability  is  as  marked  in  the  case  of 
children  as  in  that  of  adults. 

This  difference  is  not,  however,  equally  marked  in  all  forms  of 
tumour.  It  is  greatest  in  tbe  case  of  tnbercle  and  of  glioma.  Of  the 
tubercular  tumours  and  of  gliomata,  nearly  two  thirds  of  each  were  in 
males,  and  tbe  same  proportion  of  cases  of  cancer.  On  tbe  other 
hand,  of  56  cases  of  sarcoma  26  were  in  males  and  25  in  females. 

No  time  of  life  is  exempt,  unless  it  be  the  first  six  months ;  but 
cerebral  tumours  are  not  common  in  old  age.  Tbe  largest  number  of 
cases  occur  in  childhood  and  in  the  active  period  of  adult  life.  The 
first  twenty  years  furnish  one  third  of  the  cases,  the  second  two  fifths, 
and  the  third  one  fifth.  The  proportion  in  tbe  first  decade,  18*5  per 
cent.,  falls  to  14  in  the  second,  and  rises  to  a  maximum  of  20  in  the 
third.  In  the  fourth  it  is  tbe  same  as  in  the  first,  18*5  per  cent.,  and 
it  falls  to  14  per  cent,  in  the  fifth,  while  after  fifty  years  of  age  the 
oases  rapidly  become  less  numerous.  The  frequency  in  early  life  is 
largely  due  to  the  fact  that  at  this  period  tubercular  growths  are  so 
common ;  if  these  are  excluded,  tbe  proportion  in  tbe  first  twenty 
years  of  life  falls  to  one  fifth,  while  that  in  the  second  rises  to  one 
half,  and  that  in  the  third  to  one  quarter  of  the  total  number.  Age 
has  little  influence  in  relation  to  sex.  The  relative  affection  of  males 
and  females  is  nearly  the  same  in  each  period  of  life,  but  there  is  a 
marked  tendency,  as  in  so  many  diseases,  for  the  sexual  difference  of 
the  early  and  adult  periods  to  disappear  in  tbe  decline  of  life;  over 
fifty  the  two  sexes  suffer  equally. 

Tubercular  tumours  of  the  brain  occur  at  all  ages  up  to  seventy,  but, 
as  just  mentioned,  tbey  are  most  frequent  in  early  life.  Tbree  quarters 
of  tbe  cases  occur  during  the  first  twenty  years,  and  in  one  half 
of  tbe  whole  tbe  patients  are  under  ten  years  of  age.  Glioma  is  most 
common  during  active  adult  life ;  one  half  of  the  cases  occur  between 
twenty  and  forty,  one  quarter  between  forty  and  sixty,  and  one  fifth 
during  the  firt»t  twenty  years.  The  relative  distribution  of  tbe 
cases  of  sarcoma  is  nearly  the  same  as  that  of  glioma.  Parasitic 
tumours  are  most  common  between  ten  and  twenty,  next  between 

*  This,  and  tbe  other  statistical  conclusions  given  in  the  text,  have  been  obtained 
by  a  combination  of  the  cases  contained  in  the  collections  made  by  LadHme  ('  Him- 
geachwulste,'  Wurzburg,  1865)  and  Bernhirdt  ('  Hirngeschwulste,'  Berlin,  lasi). 
They  sgree,  in  the  main,  with  the  VHlnable  collection  of  facts  made  by  Dr.  Allen  Stmr. 
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twenty  and  thirty,  while  under  ten  and  over  thirty  they  are  very  rare. 
The  youngest  sufferer  was  aged  six,  the  oldest  sixty-six.  Tumours 
diagnosed  as  carcinoma  have  been  met  with  at  all  ages,  but  one  balf 
were  in  patients  between  forty  and  «ixty  years  of  age,  and  only  two  in 
the  first  twenty  years  of  life.  The  other  forms  of  tumour  are  too  rare 
to  permit  their  relation  to  age  to  be  stated,  further  than  the  fact  that 
none  of  them  seem  to  have  been  met  with  hitherto  in  patients  under 
twenty. 

Two  forms  of  cerebral  tumour,  tubercular  and  syphilitic  growths, 
depend  upon  diathetic  influences.  In  most  cases  of  tubercular 
tumours  there  is  a  family  history  of  phthisis;  the  patients  are 
frequently  ill  nourished,  and  if  adults,  often  present  evidence  of 
chronic  lung  disease.  Syphilitic  growths,  although  not  unknown  ia 
the  inherited  form,  occur  chi.fly  in  the  acquired  disease.  The  period 
after  infection  at  which  they  develop  is  especially  from  the  fifth  to 
the  twelfth  year,  but  they  have  been  met  with  as  early  as  twelve 
months  and  as  late  as  fifteen  years  after  the  primary  sore. 

Little  is  known  of  the  influences  which  determine  the  occurrence  of 
other  forms  of  intra-cranial  tumour.  It  is  rare  for  any  indication  to 
be  obtained  of  an  inherited  tendency  to  morbid  growths  elsewhere. 
There  is  little  doubt,  however,  that  traumatic  influences,  falls  and 
blows  on  the  head,  are  occasionally  the  immediate  excitants  of  a 
gp"owth,  since  the  symptoms  have  been  observed  to  follow  a  blow,  and 
the  tumour  is  found  to  correspond  in  position  to  the  seat  of  the  injury. 
Such  a  relation  has  been  observed  in  almost  all  forms  of  tumour, 
especially  in  syphilitic  and  tubercular  growths,  and  in  sarcomata  of 
the  dura  mater.  Traces  of  the  traumatic  mischief  may  or  may  not 
be  visible  after  death,  and  ap{»arently  the  nutritive  changes  conse- 
quent on  a  mere  concussion  may  be  the  starting-point  of  a  tumour. 
In  some  cases  local  symptoms  of  irritation,  which  were  continuous 
with  those  of  a  subsequent  tumour,  commenced  two  or  three  days 
after  the  injury,  and  must  have  been  due  to  inflammation,  by  which 
the  growth  was  presumably  started.  But  the  cases  in  which  a  trau- 
matic cause  can  be  traced  form  a  very  small  proj)ortion  of  the  total 
number,  and  the  extent  of  this  influence  may  readily  be  overrated. 
It  should  be  remembered  that  a  fall  may  evoke  symptoms  of  an  early 
growth  which  existed  before  the  accident. 

Pathology. — Various  classifications  of  intra-cranial  growths  have 
been  proposed,  founded,  for  the  most  part,  on  the  structures  in  which 
they  originate,  but  such  classifications  are  of  small  practical  value. 
It  is  more  convenient  to  describe  the  various  growths  in  the  order  of 
their  frequency.  If  they  are  grouped,  as  an  aid  to  memory,  they 
may  be  placed  in  seven  categories. 

I.  Diathetic: — Tubercular  and  syphilitic. 

II    Sarcomatous  : — Glioma,  sarcoma,  myxoma. 

III.  Carcinoma. 
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rV.  Osteofibroid : — I^broma,  osteoma,  osteofibroma. 

Y.  Miscellaneous : — Cholesteatoma,  lipoma,  vasculivr  or  erectile 
tumours,  psammoma,  Deuroma. 

YI.  Parasitic : — Ecbinococcas  and  cjsticercus. 

VJLL.  Simple  cysts,  either  connected  with  the  choroid  plexus,  or 
Tory  rarely  in  the  substance  of  the  brain. 

Excluding  syphilitic  growths  (the  frequency  of  which  is  not  fairly 
represented  in  published  lists  of  fatal  cerebral  tumours),  tubercular 
gprowths  constitute  more  than  half  the  total  numl>er  of  cases,  and 
gliomata  and  sarcomata  together  about  a  third,  glioma  being  rather 
more  frequent  than  sarcoma.  Thus  the  two  groups,  tubercular  and 
sarcomatous,  constitute  together  about  four  fifths  of  non-syphilitio 
tumours  of  the  brain.  Carcinoma  is  much  less  common,  but  its  actual 
frequency  is  uncertain,  since  many  cases  of  glioma  and  of  sarcoma 
have  certainly  been  recorded  as  cancer  by  older  writers.  The  state- 
ment sometimes  made,  that  cancer  is  one  of  the  most  common  forma 
of  cerebral  tumour,  is  entirely  unsupported  by  authenticated  fact«. 
According  to  published  cases,  parasitic  tumours  are  nearly  as  frequent 
as  carcinoma,  but  their  actual  frequency  doubtless  varies  much  io 
different  localities,  and  they  are  more  likely  to  be  published  than  are 
cases  of  cancer.  The  other  forms  of  tumour  are  rare  ;  all  that  can  be 
said  is  that  fibroma,  cholesteatoma,  and  osteoid  tumours  are  more 
common  than  vascular  tumours  (angioma),  psammoma,  lipoma,  or 
neuroma,  the  last  two  being  the  most  rare  of  all  the  tumours  of  the 
brain. 

The  relative  frequency  with  which  tumours  are  situated  in  different 
parts  of  the  brain  is  as  follows : — Cerebral  hemispheres  (excluding 
centi-al  ganglia),  297 ;  cerebellum,  179 ;  pons,  59 ;  central  ganglia^ 
48;  medulla  oblongata,  31;  corpora  quadrigemina,  13;  cms  cerebri,. 
10.  Thus  the  cerebral  hemispheres  are  the  most  frequent  seat  of  new 
growths,  but  when  the  smaller  bulk  of  tlie  cerebellum  is  considei-ed, 
its  tissue  is  evidently  far  more  prone  to  give  rise  to  neoplasms  than 
is  that  of  the  cerebrum. 

If  we  take  all  forms  of  intra-cranial  tumour,  the  relative  frequency 
with  which  the  lesion  affects  the  different  parts  of  the  bram  is  as 
follows.  Of  718  separate  growths  (several  existing  in  some  instances), 
the  order  of  damage  was — cerebral  hemispheres  (white  substance 
and  cortex),  297 ;  cerebellum,  179 ;  base  of  brain,  76 ;  pons,  59 ; 
central  ganglia,  48 ;  medulla  oblongata,  31 ;  corpora  quadrigemiua, 
18  ;  cms,  10.  Growths  are  also  oci-asionally  met  with  iu  the  pineal 
gland,  pituitary  body,  and  the  choroid  plexus. 

Tubercular  tumoura  of  the  brain  occur  in  the  form  of  solid,  firm^ 
rounded  masses,  having  little  resemblance  to  tubercle  in  its  miliary 
form.  They  commonly  vary  in  size  from  that  of  a  pea  to  that  of  a  walnut, 
and  occasionally  attain  still  larger  dimensions,  that  of  a  hen's  egg 
or  even  of  the  closed  fist.  Their  section  presents  a  uniform,  opaque 
cheesy  aspect,  sometimes  softened  here  and  there,  but  never  in.  a  large' 
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area.  The  peri|.ln;ry  of  the  inaBe  is  softer,  greyiah,  and  translucent, 
and  ihe  adjacent  brain  tiasue  may  he  8(»ftened.  Hence  ihey  are  readily 
detiiclied.  It  is  in  tbis  grey  zone  ibut  the  ijrowth  of  tlif  tumour  occurs 
by  the  devflupmeiit  and  wialeiieeiice  of  miliiiry  giaiiulations,  which 
quii;kly  di-gi'n<Tnlc  and  blend  with  the  cnsoouH  mass.  Tbe  giowrh 
ajiparfUtly  tukt'S  pkce  in  tlio  lymphatic  Bliouths  iif  veaacla  and  niihin 
the  veaaels  thromlioaia  may  oc.  ur.  Hecice  tlie  ahaoQce  of  vesBcla  within 
ihe  mnss,  and  the  quick  ami  uniform  degem'mtiou  of  its  elcraeuts. 
If  BUrli  a  tumour  ceases  to  grow,  the  peripheral  liiyer  may  undergo  a 
fihioid  c'hiiiige  so  hs  to  form  a  capsule.  Occasionally  the  di^geiierated 
mass  undergoes  partial  caicifie.ition.  Barely  the  tissue  sorb.'na,aDd  a 
collection  of  pua  ri'sulta.  increasrd  porlmps  by  adjacent  inflammation. 
Usually  miliary  tuljffcle  is  found  clsewberein  the  body,  aometimes  iu 
the  nieDin>;ea.  Occasion^illy  these  growths  (like  bone  disease)  may  l>e 
ihe  sole  lesion,  and  hence  iber  are  Komctimes  called  "  sciofiilous" 
tumours,  hut  of  iheir  tubercular  nature  there  is  no  doubt.  They 
compress  the  brain  tissue,  whirh  atropbifa  l^rore  the  growth  (Fig, 
130)  ;  they  do  not  infiltrate  like  some  other  tumours.  Thoy  gcuenilly 
occur  withiu  the  cerebral  substance,  without  apparent  connection  with 
the  membranes  iitfaaa.iiidced,  been 
maiiitaiued  that  they  are  always 
connected  with  and  s|>ring  from 
a  fold  of  the  pia  mat^r,  but  thia 
cannot  be  distinctly  traced  in  mnny 
When  such  a  tumour 
reaches  the  pia  mater,  this  is 
thickened  and  often  adherent  tn 
the  dura  mater.  Now  and  then 
tubcicubir  tumours  B|iring  from 
the  dura  mater,  and  merely  com- 
press  the  brain  without  inrad- 
Fie.  180.— Tuhcreiilnr  tummir  of  the  ;,,«  \t 
miadlo   lob«   of  the   Mrcbelluni.    Tlie       %,'  .   .  .  *         v 

pitUut,  a  jounjT  cliilil,  «i»  BiliiiiKcil  The  most  frequent  seatof  such 
.«!■«  i'n;„»,.ii..  r.Lii(.o.n  H.,.„ii.i  rf.iiig  growths  la  tbo  cereliellum  tin 
which  one  third  occur),  either  the 
bcmisphere  or.oa  in  Fig.  laO,  the 
middle  lobe,  next  (and  almost  aa  frequent)  the  cerebrum  j  while  the 
other  parts  are  allected  less  fiequenily  and  in  the  following  order : 
pons,  central  gangli^i,  crura  cerebri,  medulbi  obb>nj.'ata,  and  corpora 
qoadngemina.  Tbeie  is  frequently  more  tlian  one  tumour.  Of  183 
caBi'S,in  83  there  wna  nuly  one  tumour,  in  100  theie  were  more  tlmn  one. 
It  is  equally  frequent  for  two  or  more  than  two  to  eiist,  and  there 
may  be  many— tin,  twelve,  or  even  twenty,  of  various  sizes.  When 
there  are  more  than  one  it  is  equully  frequent  for  the  tumours  to 
occupy  the  same  or  different  parts  of  ibe  brain  (the  white  substance 
and  coitei  of  the  cerebral  hemispheres  being  considered  as  one  port). 
In  veiy,  rare  coaes  there  has  been  no  uiaaa  of  tubercle,  but  the  whole 
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brain  was  infiltrated  with  minute  miliary  concretions,  none  exceeding 
a  barleycorn  in  size  (Gee,  Baly). 

Syphilitie  growths  (sjpbiloinata,  gummata)  are  certainly  more 
common  than  is  suggested  by  the  frequency  with  which  they  are  found 
post  mortem,  because  they  are  more  amenable  to  treatment  than  any 
form  of  tumour.  They  usually  vary  in  size  from  that  of  a  hazel-nut  to 
that  of  a  chestnut ;  in  shape  they  are  somewhat  irregular  and  nodular. 
Their  consistence  is  not  uniform ;  they  are  firm,  but  not  equally  so  in 
all  parts.  The  section  presents  an  irregular  caseation ;  cheesy  spots, 
isolated  or  coalescing  into  irregular  tracts,  are  separated  by  a  firm  grey 
or  reddish-grey  fibrous  tissue.  The  growing  surface  is  usually  grey 
and  gelatinous.  The  adjacent  brain  substauce  is  softened  and  more 
or  less  displaced,  but  is  not  infiltrated  by  the  growth.  The  more  ir- 
regular surface  and  the  irregular  caseation  are  distinctions  from  tuber- 
cular tumours.  Sometimes  these  tumours  are  met  with  in  a  state  of 
more  advanced  degeneration,  probably  under  the  influence  of  treatment ; 
they  are  shrunken,  very  hard,  and  fibroid,  and  may  be  surrounded  by 
an  indurated  capsule.  The  process  of  obsolescence  may  go  so  far  that 
only  an  indurated  cicatrix  is  left  Syphilomata  are  rarely  met  with  in 
the  cerebellum  or  the  corpus  striatum,  but  are  commonly  situated  in 
the  cerebral  hemispheres  or  the  pons.  They  are  usually  superficial  in 
position  and  attached  to  the  pia  mater ;  even  when  a)>parently  more 
deeply  seated  a  connection  may  usually  be  traced  with  a  fold  of  pia 
mater  between  two  couYolutions.  The  dura  mater  is  often  adherent 
to  the  growth,  which  sometimes  has  obyiously  commenced  in  this 
membrane  and  thence  invaded  the  brain.  In  such  a  case  the  invasion 
may  be  clearly  observed  to  take  place  along  the  walls  of  vessels,  pro- 
bably in  the  perivascular  sheaths  Hence  it  is  probable  that  in  the 
very  rare  cases  in  which  no  connection  with  membranes  can  be  traced, 
the  growth  proceeds  from  the  vessels.  Although  these  tumours  are 
rarely  met  with  in  the  central  ganglia,  they  occasionally  occur  beneath 
the  optic  thalamus,  as  an  ingrowth  from  the  neighbourhood  of  the  crus. 
When  the  growth  is  superficial,  the  membranes  in  the  vicinity  often 
present  the  indication  of  chronic  inflammation  with  much  thickening. 

The  SarcomaJous  group  comprehends  a  variety  of  tumours  differing 
much  in  structure,  but  all  connected  by  intermediate  forms.  They 
consist  of  round,  oval,  or  spindle  cells,  varying  in  delicacy,  and  with 
more  or  less  intercellular  and  fibroid  tissue.  There  is,  however, 
an  important  difference  in  the>ir  mode  of  growth.  Some  infiltrate 
without  diisplacing  the  cerebral  substance,  and  have  no  sharp  outline. 
Others  displace  rather  than  invade  the  brain,  have  a  well-marked 
outline,  and  are  surrounded  by  a  zone  of  softening  in  consequence  of 
the  destruction  of  the  nerve-elements  iKrfore  the  morbid  growth.  Th«» 
former,  from  their  infiltrating  character,  must  grow  in  the  neuroglia, 
and  arise  by  a  modification  of  its  elements.  Hence  they  are  termed 
^fUoniata,  and  the  tumours,  before  which  the  brain  tissue  under; 
destruction  or  displacement,  are  alone  to  be  regarded  as  true  sa 
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e  delicate,  the  latter  of  less  delicate 


The  former  are  composed  of  n 
tlsBUi;  clemenie. 

Glionuita. — Tlie  infiltrating  chararter  of  gliomata  was  not  tliat  on 
wbich  ibeir  designation  was  primariiy  based.  Tlieir  elements  were 
8Up|iiiBe.l  to  rcBumUle  tLose  of  the  neuroglia ;  but  the  re)ieniblani;e  U 
never  close,  and  ibey  rareiy  present  tbc  stelkte  cells  whicli  characterise 
the  normal  interHiiriul  tissue  of  the  braiu.  Their  elemeiitB  vary  as 
much  aa  do  thoae  of  other  forms  of  surcoinH;  si>metimeg  round,  oral, 
or  fuaifuriii  cells  jiredominate 
or  may  alone  be  visible.  But 
the  cells  arc  always  delicate  j 
their  outlines  are  difficult  to 
recognise,  and  they  are  easily 
dest  ro_\  ed ;  so  that  i  heir  round 
or  oval  nuclei  may  alonu  be 
TJsil.le  in  a  scraping.  The 
interstitial  tissue  varies  in 
amount ;  it  is  uanally  very  de- 
licate and  homoneneouB,  but 
BoiiietiiUL'S  is  BO  abundant  that 
the  tuniourhas  a  mucoid  cha- 
racter (rnvTo-glioma),  rarely 
fibious  (tibro-glioma).  Their 
liot  is  grey  or  reddish  grey, 
and  ofti'u  closely  resenibles 
that  of  the  brain  tissne,  being 
a  litlle  paler  than  the  grey 
matter  of  the  cortex,and  their 
coiiBistence  is  nearly  that  of 
the  cerebral  Hubsiance.  The 
rare  fibroid  form  is  firmer, 
the  mucoid  form  softer  than 
,  the  braiu.  Moreover  they 
are  prone  to  undet^o  siiftea- 
ing,  which  may  be  so  COD* 
siderable  and  extensive  aa  ti>  convert  the  growth  into  a  cyst,  the  wall 
composed  of  ni'W  growth,  and  containing,  in  its  cavily,  only  the  debris 
of  its  cells.  The  tint  of  the  tumour  depends  on  the  varying  amount 
of  vessels  wliicb  itcoutains.  Insoft  tumours  the  vessels  easily  rupture 
and  give  rise  to  hasmonhage,  so  that  extravasation  may  infiltraie  a 
large  part  of  the  growlh  (us  in  Fig.  133),  or  an  oitensive  htemonliage 
may  occupy  a  cavity  within  it.  It  is  rare,  however,  for  the  hamorrhage 
to  esca|ie  beyond  the  limit  of  the  growth.  Fi-om  the  iufiltrating 
character  of  a  glioma,  it  usually  causes  simple  enlargement  of  the 
part  of  the  brain  in  which  it  occurs  ;  adjacent  [larta  may  be  compressed 
by  the  enlargement,  and  may  be  displaced  to  some  extent  (as  in  Fig* 
185),  but  there  is  not  such  simple  dispUoemeat  M  hj  oon-infilttrntiiig 


la  of  Ute  cortex  of 


growths.  Wben  the  pons  is  the  seat  of  the  dbv  growth,  the  whole  of 
the  pons  m&y  be  i;reatly  enlarged ;  the  basilar  artery  maj  restrain  the 
swelliog,  and  ullim^telj  be  concealed  in  the  bottom  of  a  deep  fissure 
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vert«bnl  arl«ripB  ;  the  baiilsr  !■  ea< 

tirelr  concealed  in  the  deep  grooTS 

beCveen  the  pn>jectiiig  f^rowth  on 

each  lide.     On  the  riL.-lit  nn  eitenaioD 

doMiinards  hw  coiiipreMcd  the  right 

tide  of  the   meilulliii   C,  C,  criin 

cerebri ;    '■<,   S,    tliird,    and    B,  fifth 

fia.  133.  nerTe.    The  pailcut  h-bi  a  boj,  iie«d 

Piss.  132  and  133.-Iiiftltf»ting  glioma  o(  the    eittht.   who    p.cseiited   during   life 

pons.     The  dotted  almding  on  the  upper  »ur-     p"»1y««  of  the    right    fiftb.   lixth, 

fare  indicate*  the   poeitiup  of  a  hwmonhagic     "nd  seventii  nemea,  and  of  tlie  left 

luliltiotioii.  arm  and  leg. 

between  the  two  pai-ts,  as  in  Fig.  134.  When  a  glioma  reaches  the 
snrface,  outgrowths,  somctimeepedunculaltrrd,  often  form.  Sometimes 
small  separate  growths  are  met  with  on  the  surface,  as  in  Fig.  135. 
It  is  rare  for  adhesions  to  the  dura  mnter  t-o  occur.  The  degree  and 
rapidity  of  the  destruction  of  the  nerTe-eleTnentu  bv  the  infiltration 
varies  much  in  different  cases.  Sometimes  iierTe-fibres  persist,  and 
retain  their  conducting  power  even  in  &  part  which  is  almost  entirely 
infiltrated  with  the  new  growth.  As  alre^idy  stated,  there  is  no  sharp 
boundiiry  to  the  tumour,  and  it  is  only  in  the  white  substance  of  the 
brain  that  the  difference  in  tint  enatiles  its  limit  to  be  recognised  by 
the  naked  eye.  In  consequence  of  these  characters,  curious  errors  in 
patholt^ical  diagnosis  sometimes  occur.  Cuse!!  of  uniform  iufiltratiou 
of  the  pons  with  amyloid  glioma  have  been  described  as  "hypertrophy 
of  the  pons."'  In  cases  in  which  the  growth  has  biokeu  down,  or  has 
been  the  seat  of  hsmorrhage,  the  existence  of  the  tumour  may  readily 
be  OTerlooked,  and  such  cases  have  been  described  as  simple  softening 
■  It  U  cartain  that  all  tha  allegad  eiamplei  of  hjp>'rtroph;  of  the  pom  an  raiei 
a  (MS  Mon^, '  Hed^Chir.  Trsoa,'  toL  Izvi,  1883). 


or  simple  hsmonhage.  MoBt  of  the  cases  in  which  o|itic  neuritis  Bm 
been  described  aa  accoin[)anjriuj{  hsmorrhage  or  softening  have  been 
cues  of  glioma.    A  micioscopiual  examiualioc  of  the  margin  of  the 


Fi0.  IRS.— Tamoun,  gliomita  of  left  hcmliphere,  it  Urge  nue  inltltnitlng  tha  npc- 
rlor  pkrirtal  lobnle.  two  iiniBller  fcrowtht.  ona  pedunmlfttMl.  on  and  Juat  behind 
the  middls  of  the  mi-eniJiiiK  parlctkl  convolution.  At  ■  another  growth  lay 
beneath  die  cortex.  Tlia  >yii<ptomi  were  riglit-iideil  conviiliiona,  brglnninK 
with  pnin  in  the  el^Kiw  or  ahoulder.  and  nffertlnK  the  arm  clnrRy.n  few  liniiled  to 
the  leg.  There  whs  aim  gcnenl  rifthc-aided  ueakiieM.  See  Uughlinga  JackuD, 
•  Ued.  Tituea  and  Qai,'  I87e,  L  p.  661. 


softened  part  will  always  prevent  error.  On  the  olher  hand,  the  nixe 
fibroid  forms  hitve  been  mistaki-n  fur  BclerosiH  of  tlii?  limin. 

Gliomntu  are  sinpli'  nine  times  out  of  ten  (Hiity-three  out  of 
seventy  cases).  Earely  several  co-exist  (multiple  glioma).  The 
order  of  frequencj  with  which  they  ouciipy  tlie  Hevernl  parts  of  the 
brain  is  as  fullowe  : — cerel>ral  lieniii-pheres  (in  one  half  of  the  cases), 
cerebellum  (in  one  quart^'r),  cr'utral  ganglia,  pons  medulla  oblongata, 
cms  cereliri,  oorptira  qumlrigi'inina. 

Barcamala  may  meur  within  the  substance  of  the  brain,  or  may 
spring  fniiii  the  m.-inbranes,  pia  muter  or  dura  mater,  or  from  the 
bone,  especially  at  the  base.  When  they  commence  in  the  bone  they 
may  {>erfc>rate  the  clura  mater,  but  in  this  case,  and  also  when  they 
commence  in  the  dura  inater,  they  do  not  usuiilly  invade  the  pia  mater, 
but  merely  coiiipresa  the  adjacent  part  of  the  brain,  sontt'timescansiag 
a  depression  of  consideiable  size.  Witliin  the  cerebral  substance  tbej 
do  not  infiltrate  like  gliomata,  but  have  a  well-marked  limit,  beyond 
which  the  brain  linsue  is  nsuiilly  softened,  so  that  the  tumour  can  be 
easily  detached.  In  each  situation  they  may  be  hard  or  soft  in  consist- 
ence ;  the  softer  forms  are  often  very  vascular,  and  constitute  one  form 
of  "  fungus  liiBiiiatodeB."  Sucli  tumours,  growing  from  the  duramater 
or  bono,  may  perforate  the  akull  and  be  felt  as  swellings  on  the  sur&ce. 
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•ofter  thoD  nodes,  for  which  they  are  eometimes  mistaken.  Occaaion- 
ftUy  these  growths  have  a  apongj  section.  Those  which  grow  from  the 
dara  mater  over  the  coDvexit^  often  attain  a  large  size ;  I  haveeeea  oue 
that  had  the  dimeDstons  of  a  turkej's  ^^.  Those  which  spring  from 
the  metubmnes  at  the  base  are  usuallj  small,  firm,  and  more  or  less 
rounded.  The  softer  forms  maj  oonaist  chiefl;  of  rouud  cells,  but  the 
firmer  varieties  are  composed  of  spindle- eel  Is,  Tarring  in  siie,  less 
delicate  than  those  of  glioma,  and  often  separated  b;  tracts  of  fibrous 


Fie.  ISO.— TniDOur,  bcgiDninir  Wtveen  the  rif^ht  optic  thftUmui  knd  flnt 
temporal  convolutioa  and  extending  inwardi  from  the  temporal  lobe,  ta 
u  to  eompKii  the  optic  tract  ( Fix.  71,  p.  145),  A,  horiiontal  KCtion 
thron^h  the  poiterior  p«rt»  of  both  hemiephere* ;  T.  tumour,  with  imull 
irregular  cavities,  due  to  lofteniug  of  iti  tiuaee;  B,  tnniirerM  leetion 
through  the  middle  of  the  ibslamuii ;  C.  throD^h  the  poeterior  jwrt  of 
the  thalaiuu*.  The  pntient  Buffered  from  heinikuopi*,  Bta  beginning 
witli  an  auditor;  aura  (eonad  of  belli  referred  to  the  opposite  ear}, 
optic  neoritia,  and  hemipl^ia. 
TOL.  11.  82 


tiuue.  Oocasionallj  the  ipiiKille-celli  axe  arranged  In  eoni-eattis 
nests.*  Thejr  ma;  coutiiin  nucleuted  cells,  such  as  are  so  abundant 
ia  the  ao-calliid  "  myeloid  "  taiuoura.  In  tbe  lubstuDce  of  the  biuio 
theu  growtlis  are  usuiiUy  ainglti,  but  oocasioaall;  more  than  one 
flxieti  i  when  they  sjiriug  fiom  the  dura  mater  or  the  base  thej  sr>> 
oftoD  uiultiple.  The;  are  more  frequent  outside  than  within  tha 
brain,  but  may  occur  in  an;  position,  and  are  seated  in  the  ceutial 
ganglia  more  frequently  than  gliomnta. 

Carcinoma  of  tbe  brain,  almost  alwiiys  soft,  may  be  primary  or 
secondary.  It  may  Sjiring  from  the  dura  mater  or  grow  within  the 
brain  in  any  eituntioa,  but  especiully  in  the  cerebral  hemiapherei. 
It  is  reUtively  more  frequeut  in  the  central  ganglia  than  other  fomu 
of  tumour.  It  purtly  infiltrat«a  and  partly  dittplaces  tbe  brain  tissue. 
Usually  single,  carcinumii  is  sometimes  inultijile,  and  now  and  then  a 
symmetrical  i^ruwtb  ocuui's  in  each  humispliere.  In  one  case,  for 
instance,  a  large  secondary  tumour  was  situated  in  the  central  ganglia 

Fis.  IST.  Fis.  138. 


Fia.  137.— Canrerouii  grovtli  in  tlir  cortri  of  tlie  l>n1n, 

Fio.  13B,— Tumour  (rjiit"*iin'ir'ii»i)  nf  coip.  (|iiadri(ccains  wtlh  s  cyit  In  ttis 
■aparior  rermiform  pnirnt  iit  t'lie  rerebellum,  Tlie  (uuii>iir  icempil  to  liKve ipniiiff 
txom  tlie  I'nilvrior  qiiailrigrniiiiBl  lii<il;.i«uJ  Imil  iiivnivpd  tlie  mpdiillnnr  veliim  Tbo 
pdtiriit  wiu  ■  lnjy,  t^Lti  it'ven,  wlio  luir-reil  from  iinnlmdiiiPi"  of  (piit  and  divertrmt 
■trabiinmi.  Acule  ■Tiii|it()in«,  oi'djiitxl  linidiii'lie  hikI  vomitinir.  with  a  tcndenry  to 
Ml  foronnli  or  lar'kHHnU,  nnd  ojitic  iiciiritii  ■u|>eivened  attar  a  fall.  (KoUts, 
'  Virthuw".  ArtUiv/  Uvii.  p.  42j,  and  pi.  xiv.) 

on  each  side.  Cerebral  cancer  is  usually  vascular,  and  forms  sharplj 
limited  tumours,  coiitiiining  large  cells  which  sometjmes  have  Kflveral 
nuclei.  When  seated  in  the  dura  mater  tlie  tumours  are  usually 
small  and  Toseular,  and  may  )ierronit«  the  bone,  or  grow  into  tb6 
brivin,  and,  like  the  similar  foim  of  auTeoma,  are  often  tt-rmed 
"fuugUB  bKinatoilos." 

The  rarer  forms  of  tutuour  may  be  briefly  described.     The  so-called 

myxoHuita  are  mircly  mucoid  forme  of  glioma.     Melanotic  tumours 

have  been  met  wllh,  always  asBoeiatcd  with  similar  growths  elsewhero. 

*  See  ■  lledico-Cliirurgiciil  Traoi.,'  *ol.  Ill,  1S79,  p.  S17. 
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Fibroid  tumours  are  very  rare,  and  have  been  met  with  chiefly  in  the 
cerebellum  or  cerebellar  peduncle,  small  in  size,  usually  single,  but  in 
one  case  multiple.     Bony  tumoura  are  usually  partly  fibroid,  **  osteo- 
fibromata."     They  have  been  met  with  chiefly  in  the  cerebral  hemi- 
spheres,— once  in  the  cerebellum,  once  in  the  central  ganglia,  and 
once  were  multiple.     (It  must  be  remembered  that  calcification  may 
occur  in  any   dt-gencratiug  tumour,  tubercle,  glioma,  or  sarcoma.) 
Psammomata  are  small  tumours  which  may  consist  of  fibrous  tissue 
mingled  with  particles  of  "  brain  sand,*'  such  as  occurs  in  the  pineal 
gland  or  choroid  plexus — calcareous  particles,  which  are  sometimes 
aggregated  into  larger  irregular   masses.      These  growths   usually 
spring  from  the  dura  mater  at  the  base  of  the  brain,  or  from  the 
choroid  plexus,  and  form  small  hemispherical  tumours,  reddish  grey, 
smooth,  and  hard.     Cholesteatomata  are  small  hard  bodies,  which  are 
usually  found  in  recesses  in  the  base  of  the  skull,  and  are  composed 
of  epidermoid  cells  arranged  in  concentric  layers.     They  are  perfectly 
innocent  in  this  situation,  but  they  have  also  been  met  with  of  con- 
siderable size,  as  large  as  a  hen*s  egg  or  even  as  a  fist,  growing  into 
the  cerebral  substance,  and  even  arising  within  the  hemisphere,  in  the 
centitil  ganglia,  or  the  pons.     They  are  said  to  contain  cholesterine 
and  stearine;  hence  their  name.     Among  the  rarest  of  intra-cranial 
tumours  are  neuromaia,  small   growths   containing   nerve-elements. 
IdpomcUa  have  been  observe  J  on  the  surface  of  the  corpus  callosum 
and  corpora  quadrigemina,  in  the  ventricles  and  on  the  dura  mater  ;• 
and  vcucular  or  erectile  tumours  have  been  met  with,  once  or  twice,  in 
the  substance  of  the  cerebral  hemispheres.     Foetal  tumours,  teratoma, 
are  among  the  most  rare.f 

Cysts  in  the  brain  are  generally  the  relics  of  an  acute  destroying 
lesion,  haemorrhage  or  softening ;  the  effused  blood  or  degenerated 
nerve- elements  having,  in  the  course  of  time,  become  absorbed.  Such 
cavities  have  usually  an  irregular  shape,  and  no  well-defined  wall. 
Simple  serous  cysts,  of  more  regular  form  and  with  a  fibrous  wall,  are 
sometimes  met  with  in  the  membranes,  the  cerebral  hemispheres,  or 
the  cerebellum  ;  their  origin  is  uncei-tain.  Small  cysts  are  often 
found  in  the  choroid  plexuses,  and  now  and  then  these  attain  a 
considerable  size.  More  frequently  cystic  cavities  are  developed  in 
connection  with  morbid  growths,  especially  glioma  and  sarcoma. 
Such  a  growth  may  contain  one  or  more  cavities  within  it,  or  a  cysti 
may  be  attached  to  one  side  of  a  growth,  or  may  occupy  almost 
the  whole  area  of  the  tumour,  its  walls  only  consisting  of  the  new 

*  And  (hs  fat  enclosed  in  a  fibroas  wall)  between  the  two  layers  of  the  anterior 
part  of  the  falx  (RoUeston.  *  Trans.  Path.  Soc.,*  1892). 

t  in  a  case  recorded  by  Hugo  Beck  ('  Zeitschrift  fiir  Heilkunde,'  1884)  a  walnat- 
■ized  tumour  occupied  the  position  of  the  pituitary  body,  and  contained  bony  and 
cartilaginous  tissues  and  teeth.  The  patient  was  a  woman  aged  seven ty-fonr,  and 
the  tumour  had  caused  no  symptoms.  Dermoid  cysts  containing  hair  have  also  been 
found  in  the  lateral  ventricle. 
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growtb.  We  have  seen  that  a  glioma  often  breaks  down  in  pad;,  so 
as  to  form  a  cavitj,  containing  debris  of  its  elements ;  in  pn)cesB  of 
time  the  debris  may  be  removed,  and  it  is  probable  that  the  cyst 
thus  formed  may  enlarge  by  the  flow  of  liquid  into  it.  Such  cystic 
tumours  are  met  with  especially  in  tbe  cerebellum,  occasionally  in  the 
white  substance  of  the  hemispheres,  very  rarely  in  other  parts  of  the 
brain.     Dermoid  cysts  have  been  already  mentioned. 

Parasitic  cysts  may  be  either  hydatid  or  cysticercous,  the  former 
usually  single ;  the  latter,  which  are  less  common,  are  often  multiple. 
Hydatid  tumours  have  been  found  outside  the  dura  mater,  but  their 
usual  position  is  the  cerebral  hemisphere,  either  in  the  white  substance 
or  wiUiin  the  ventricles.  Cysticerci  are  most  common  in  the  mem- 
branes or  the  cortex,  but  have  been  found  in  the  central  ganglia,  tbe 
cms,  pons,  cerebellum,  medulla  oblongata,  or  at  the  base.  Occasionally 
as  many  as  fifty  or  a  hundred  cysticerci  have  been  found  in  various 
parts  of  the  brain. 

The  pineal  gland  may  be  invaded  by  tumours  springing  from  the 
corpora  quadrigemina,  and  has  occasionally  been  found  the  seat  of 
independent  growths,  usually  firm  and  hard,  attaining  the  size  of  a 
nut  or  a  pigeon's  egg.  In  one  case  the  body  was  the  seat  of  a  cystoid 
enlargement  which  occupied  the  whole  of  the  third  ventricle. 

Tumours  of  the  base  of  the  brain  deserve  special  mention.  They 
usually  spring  from  the  dura  mater,  sometimes  from  the  bone.  Sar- 
coma and  carcinoma  are  most  frequent ;  less  common  are  psammoma, 
cholesteatoma,  syphilitic  gumma,  enchondroma,  fibroid  growth,  and 
hydatid  cjst.  The  petrous  part  of  the  temporal  bone,  or  the  dura 
mater  over  it,  is  the  part  from  which  growths  most  frequently  spring ; 
the  neighbourhood  of  the  sella  turcica  is  another  common  seat,  and 
sometimes  they  originate  in  the  posterior  fossa,  adjacent  to  the  foramen 
magnum.  They  may  spring  from  the  bone  in  this  part  (Fig.  139). 
They  often  attain  a  considerable  size,  even  that  of  a  hen's  egg,  and 
compress  the  superjacent  brain.  From  their  position,  the  cranial 
nerves  are  frequently  damaged  by  basal  tumours,  which  in  the 
anterior  fossa  often  compress  or  invade  the  optic  chiasma  and  nerves 
to  the  eyeball,  and,  in  the  posterior  fossa,  the  pons  (Fig.  140),  medulla, 
and  the  nerves  which  arise  from  them.  The  fifth  nerve  and  Gasseiian 
ganglion  are  affected  with  especial  frequency  by  the  growths  which 
originate  from  the  petrous  part  of  the  temporal  bone. 

Intra-cranial  growths  entail  certain  pathological  effects,  to  which 
their  symptoms  are  due.  (1)  By  the  process  of  growth  they 
destroy  directly  the  adjacent  nerve-elements.  This  destruction  is 
partly  the  result  of  pressuie,  j  artly  the  effect  of  the  growth  of  the 
morbid  tissue-elements.  In  the  infiltiating  tumours,  these  tissue- 
cdements  grow  between  and  enclose,  and  gradually  destroy,  the  nerve- 
elements.  In  the  non-infiltrating  growths  the  nerve-elements  perish 
before  the  compressing  tumour,  and  the  zone  of  softening  around  these 


Tia.  140. — TaiDour,  cootaiaiDg  ejtta,  oomprauiD|  tha  rigtit  A3a  of 

lbs  pODS  TRTOUi. 
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growtbB  is  due  to  this  destruutioti.  In  both  cases,  however,  the  slowpr 
the  process  of  growth  tbe  less  exteusive  tin<J  less  complete  ii  the 
damage.  Nerve-fibres  may  persist  witinn  a  slowly  growing  glioma,  or 
may  lung  resist  the  prexsure  of  a  slowly  growing  tubercle  or  sarcoma. 
(2)  Intracranial  tumours  also  exert  distant  pressure.  A  growth 
is  a  new  masH  witbin  tbe  skull,  wbicb  occupies  more  space  tbanths 
tissue  which  it  hiis  destroyed,  and  so  exerts  pressure  on  all  parti  in 
that  region  of  tbe  skull.  Tbe  nearer  the  parts  are  to  the  growth  tbe 
greater  n  the  effect  of  pressure  upon  them.     The  more  the  pressure  is 


Fl<3.  141.— Large  Inflltrsting  tomnui 
iliaplnvement  of  the  falx,  tml  com|)i 
(From  s  pliotaurii'li.) 

limited  in  range  by  resisting  stnicturea  the  jrreater  is  its  immediate 
effect  The  fall  offers  soriie  resistance  to  tbe  estensiou  of  pressure 
from  one  corebral  h.'misphen-  to  tbe  otln-r,  but  is  often  displaced  by 
it.  More  effective  is  tlie  resislanee  of  the  tentorium,  and  tumours  in 
tbe  small  a|>!ice  b<-neath  it  may  compress  all  the  structures  theiein 
contained.  Tbua  the  pons  is  often  considernbly  damuged  by  tumours 
ofthecerelK^Ilum- 

One  pressure  effect  is  of  enpeciitl  importance,  that  by  whi.'h  internal 
hydrocepbiilua  is  produced.  The  cerfbrn-sjiiuiil  fluid  is  chiefly  secreted 
by  the  choroid  plexuses  of  the  lateral  ventiii.'le.  and  passes  thence  by 
tbe  third  venlrieie,  aqueduct  of  Sylvius,  and  fourth  ventricle.  This 
pitssage  may  be  closed  by  tumours  of  tbe  ponx,  corpora  quadrigemina. 
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third  veutricle,  or  of  the  middle  lobe  of  the  cerebellum,  and  the 
foramina  of  exit  may  be  closed  by  secondary  meningitis.  The  fluid  is 
still  secreted,  but,  unable  to  escape,  distends  the  ventricles  above  the 
obstruction.  Moreover,  the  veins  of  Qulen,  which  return  the  blood 
from  the  choroid  plexuses  to  the  stmi^ht  sinus  in  the  tentorium,  are 
often  compressed  by  tumours  of  the  middle  lobe  of  the  cerebellum  or 
corpora  quadrigemina.  It  is  not  probable  that  the  compression  of 
these  veins  will  alone  cause  internal  hydrocephalus,  but  it  certainly 
increases  the  distension  of  the  ventricles  when  the  exit  is  closed. 
The  convolutions  are  flattened,  the  bones  become  thin,  and  even  the 
Butures  of  the  skull  may  be  separated  by  the  powerful  distending  force. 
(3)  The  growth  of  a  tumour  causes  irritation,  due  in  part  to  the 
pressure,  in  part  to  the  vascular  disturbance  which  attends  it,  in  part, 
perhaps,  to  the  influence  of  the  process  of  new  cell  formation.  The 
acute  destruction  of  the  nerve-elements  is  an  irritative  process,  some- 
times even  inflammatory  in  nature.  To  this  irritation  the  circumjacent 
softening  is  chiefly  due,  and  by  it  some  of  the  most  characteristic 
symptoms  are  produced.  But  the  irritation  is  not  confined  to  the 
brain -substance.  The  meninges,  especially  the  pia  mater,  are  more 
prone  to  inflammation  than  any  other  iutra-cranial  structure.  Hence, 
if  the  growth  reaches  the  surface  of  the  brain,  there  is  usually  distinct 
evidence  of  meningitis  over  it.  The  pia  mater,  if  not  invaded,  is 
vascular,  opaque,  and  thickened,  and  adhesions  form  between  it  and 
the  dui*a  mater.  Traces  of  inflammation,  recent  or  old,  sometimes 
extend  for  a  considerable  distance  from  the  tumour,  often  more  in 
one  direction  than  in  another.  Now  and  then  there  is  evidence  of 
meningitis  at  a  distance,  without  any  traceable  connection  with  the 
fjrowth,  so  that  it  must  apparently  be  ascribed  to  distant  pre:<sure 
Thus  in  a  case  of  tumour  of  the  corpora  quadrigemina,  which  had 
caused  internal  hydrocephalus,  there  were  signs  of  inflammation 
beneath  each  orbital  lobule,  and  nowhere  else.  In  the  diathetic  forms 
of  tumour,  syphilitic  and  tuliercular,  meningitis  is  especially  frequent 
and  important,  because  it  also  results  from  the  constitutional  con- 
dition. In  tubercular  tumours  the  meningitis  is  usually  geueral  and 
acute,  in  syphilitic  growths  it  is  local  and  chronic.  The  tubercular 
meningitis  is  frequently  the  immediate  cause  of  death  in  eases  of 
tubercular  tumour,  especially  in  children.  In  syphilitic  tumours,  the 
adjacent  pia  mater  and  arachnoid  are  often  extensively  thickened  by 
a  mixed  process  of  inflammation  and  growth,  matting  together  the 
structures,   and  damaging  nerve-roots  at  some  distance  from  the 

growth. 

An  occasional  effect  produced  by  tumours  of  the  brain  is  to  cause  a 
remarkable  thinning  of  the  cranial  bones. •  It  is  sometimes  local, 
corresponding  to  the  position  of  the  growth ;  more  often  it  involves 

•  See,  on  this  iubject,  a  valuable  paper  by  Hale  White  in  the  •  Guy's  Hosp.  Rep./ 
TOL  zliii,  1886. 
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the  roof  and  sides  of  the  skull,  less  commonly  the  hones  of  the  base 
also.  In  extreme  cases  the  bone  may  be  reduced  to  the  thinness  of 
cardboard.  Actual  perforation  has  been  observed  only  over  the  tym- 
panum (Hale  White).  The  inner  surface  of  the  bone  is  roogh,  in 
consequence  of  the  unequal  erosion.  The  outer  surface  of  the  durm 
mater  may  present  corresponding  inequalities,  and  the  membrane  is 
often  thickened.  The  atropliy  occurs  when  the  tumour  is  within  the 
substance  of  the  brain  as  well  as  when  it  is  at  the  surface,  but  the 
condition  is  only  found  when  the  tumour  is  large  or  there  is  internal 
hydrocephalus.  It  seems  to  be  the  result  of  the  increase  of  intra- 
cranial pressure,  which  slowly  causes  an  atrophy  of  bone  similar  to 
that  produced  by  aneurism. 

Symptoms. — The  nerve  disturbances  produced  by  intra-crania} 
tumours  are  commonly  grouped  into  two  classes,  general  or  diffuse,  and 
local  (see  p.  74).  The  former  are  those  symptoms  which  are  produced 
by  growths  in  various  situations,  and  are  of  various  kinds.  Such  are 
headache,  vomiting,  giddiness,  general  convulsions,  optic  neuritis,  Ac. 
The  local  symptoms  (iotal  symptoms;  Gex-mau,  Herdsymptamen)  are 
those  which  depend  on,  and  afford  some  indication  of,  the  position  of 
the  tumour ;  they  comprehend  the  local  palsy  and  spasm,  the  affec- 
tions of  sensibility  and  of  cranial  nerves,  which  are  the  effects,  more 
or  less  direct,  of  the  existence  of  the  tumour  iu  a  certain  situation.  It 
is  important  to  remember  that  the  division  is  not  absolute.  Some  of 
the  general  symptoms  may  he  produced  to  a  greater  extent  by  disease 
in  one  situation  than  in  another,  and  so  may  have  a  focal  significance 
(see  p.  74). 

In  most  cases  the  general  symptoms  precede  the  local,  and  the  onset 
of  both  is  usually  slow  and  gradual.  Sometimes  they  are  trifling 
compared  with  the  size  of  the  growth,  and  in  rare  cases  they  may  be 
absent,  or,  at  any  rate,  so  slight  as  to  have  attracted  no  attention^ 
and  a  tumour  is  found  post  mortem,  the  existence  of  which  was  not 
suspected  during  life.  This  is  especially  the  case  with  tumoura 
springing  from  the  membranes  and  merely  compressing  the  brain,  it 
may  be  to  a  considerable  degree,  but  with  slowness.  Thus  a  globular 
fibroma,  attached  to  the  dura  mater,  although  it  was  over  the  upper 
part  of  the  central  convolutions,  two  inches  in  diameter,  and  had 
caused  a  deep  depression  in  the  brain,  produced  no  symptoms  during 
life.* 

Of  the  general  symptoms,  headache  is  the  most  constant,  absent  only 
in  very  rare  cases.  It  is  usually  constant,  with  paroxysmal  exacer- 
bations ;  less  frequently  it  intermits.  In  character  the  pain  varies 
much  ;  it  may  be  dull  or  acute ;  sometimes  it  is  described  as  rending^ 
tearing,  stabbing,  horiug.  Its  severity  is  usually  such  that  sleep  is 
more  or  less  disturbed  by  it,  and  in  the  acute  paroxysms  the  mind 

•  WiUett,  •Trans.  Path.  Soc.,'  1892. 
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maj  be  unhinged  \>j  the  intense  agony.  It  is  usually  increased  by 
whatever  causes  passive  congestion  of  the  brain,  as  a  cough,  or  mus- 
cular effort.  It  may  be  general,  felt  equally  in  all  parte  of  the 
cranium,  or  chiefly  in  the  front  or  in  tbe  back  of  the  head,  or 
on  one  side,  or  it  may  even  be  referred  to  a  limited  area.  The 
locality  of  the  pain  does  not  always  correspond  to  the  locality  of  the 
disease.  It  may  be  referred  to  the  forehead,  when  the  disease  is  in 
the  cerebellum,  or  to  one  side  when  the  disease  is  on  the  other.  But 
when  the  tumour  is  at  the  surface  of  the  brain,  the  pain  usually  corre- 
sponds to  the  disea^e  in  situation.  When  the  growth  is  in  the  white 
substance,  tbe  pain  is  often  frontal,  whether  the  disease  is  in  the 
frontal  or  parietal  lobe.  When  the  disease  is  beneath  the  tentorium 
the  pain  is  usually  occipitAl,  and  often  seems  to  pass  down  the  neck. 
Unilateral  occipital  pain  usually  corresponds  in  side  to  tbe  disease. 
If  the  tumour  is  superficial,  gentle  tapping  causes  pain  over  tbe 
seat  of  the  disease,  and  not  elsewhere.  Neuralgic  pain  in  the  region 
of  the  fifth  nerve  indicates  irritation  of  the  nerve,  and  is  not  a 
"  general "  symptom  ;  but  this  pain,  when  in  the  first  division  of  the 
fifth,  often  blends  with  headache  on  the  same  side.  The  local  pain 
produced  by  superficial  tumours  is  doubtless  due  to  irritation  of  the 
meninges.  The  more  general  headache  has  been  referred  to  the  in- 
fluence of  the  increased  intra-cranial  pressure  on  the  sensitive  mem- 
branes, and  the  relief  afforded  in  some  cases  by  trephining,  with  or 
without  puncture  of  the  lateral  ventricle,  gives  support  to  the  opinion, 
but  it  does  not  explain  the  headache  in  all  cases,  since  this  may  be 
severe  when  a  small  growth  causes  no  increase  of  intra-cranial  pressure,, 
and  the  latter  may  be  great  without  headache. 

Optic  neuritis  occurs  in  a  large  proportion  (probably  about  foui 
fifths)  of  the  cases  of  intra-craniul  tumour,  whatever  be  the  seat  oi 
nature  of  the  growth,  whether  it  commences  in  the  brain  or  membranes. 
Nevertheless  it  is  certainly  less  frequent  when  the  growth  is  in  the 
membranes  over  the  convexity,  and  merely  compresses  the  brain,  than 
when  the  cerebral  tissue  is  actually  invaded.  The  size  of  the  tumour,. 
per  se,  seems  to  have  little  influence,  and  the  optic  neuritis  is  certainly 
not  produced  simply  by  the  mechanism  of  increased  intra-cranial  pres- 
sure. It  has  been  caused  by  a  tubercle  of  the  pons  no  larger  than  a. 
cherry,  and  was  absent  in  a  case  which  I  watched  throughout,  in 
which  a  sarcoma,  the  size  of  the  closed  fist,  growing  from  the  dura 
mater,  had  compressed  but  not  invaded  the  middle  of  one  hemisphere, 
and  must  have  raised  the  intra-cranial  pressure  as  much  as  it  is  ever 
raised  by  the  direct  agency  of  an  intra-cranial  growth.  It  is  probable 
that  the  neuritis  is  due  to  more  than  one  mechanism,  which  vary  in 
relative  degree  in  different  cases.  One  of  these  is  the  extension  of  a 
process  of  tibsue  irritation  to  the  optic  tract  and  nerves  which, reaching 
the  papilla,  lights  up  a  more  considerable  inflammation.  Another  it 
the  distension  of  the  sheath  of  the  optic  nerve  and  lymphatic  spaces- 
of  the  papilla,  by  subarachnoid  fluid,  containing,  it  may  be,  ii-ritatii^ 
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pTodnrts;  possiblj  this  determines  tbe  intensity  of  the  inflammntioii. 
A  third  is  tbe  nieniogitis  which,  as  we  have  seen«  oft^n  occurs  in  ca<>et 
of  intra-Vranial  tumour,  and  niav  extend  directlj  to  the  optic  neiret. 
The  neuritis  is  usually  a  transient  event  in  the  course  of  the  tumour, 
which  mar  exist  for  a  considerable  time,  even  for  years,  without  any 
aff*xtion  of  the  optic  discs,  and  then  neuritis  may  be  rapidly  developed, 
run  its  course,  and  pass  into  atrophy,  and  the  symptoms  of  the  tumour 
go  on  as  before.  Often,  however,  the  occurrence  of  the  neuritis  coincides 
with  an  obvious  increase  in  the  other  symptoms'  of  the  growth,  and 
priibably  always  indicates  progress  of  the  disease.  In  the  majoritj 
of  cases  both  eyes  are  affected,  one  sometimes  more  than  tbe  other. 
Barely  the  neuritis  is  uiiibiteral,  and  this  althouL'h  tbe  disease  may 
be  one  which  usually  causes  bilateral  neuritis ;  it  may  be  on  the  side 
of  the  tumour  or  opposite  to  it. 

The  course  of  neuritis  varies  considerably  in  different  cases.  It  may 
develop  rapidly,  with  extravasations  and  great  distension  of  veins, 
and  subside  in  a  few  weeks  to  "  consecutive  atrophy."  Ou  the  other 
hand,  it  may  develop  slowly,  without  distension  of  the  veins,  and  be 
stationary  for  months,  or  even  for  a  year,  before  it  subsides.  The 
course  of  the  neuritis  is  some  indication  of  the  course  of  the  tumour. 
Althoui^h  a  rapid  neuritis  is  sometimes  develo|>ed  in  the  course  of  a 
slowly  growing  tumour,  a  chronic  neuritis  never  results  from  a  rapidly 
growing  tumour.  If  the  neuritis  is  acute  and  the  tumour  is  not  influ- 
enced by  treatment,  the  neuritis  usually  goes  on  to  atrophy.  It  often 
does  so  also  in  the  chronic  form,  but  now  and  then  a  slight  neuritis, 
slowly  developtnl,  may  subside,  althoui^h  the  tumour  continues  to 
increase.  But  if  the  morbid  process  within  the  skull  can  be  influenced 
by  treatment,  the  neuritis  may  subside  and  leave  little  trace  of  its 
presence,  and  the  recovery  of  normal  vision  may  be  perfect.  The 
diminution  in  the  intra-ocular  affection  may  be  the  first  indication  of 
the  improvement  that  is  taking  place  within  the  skull.  For  other 
particulars  regarding  the  mechanism,  symptoms,  and  consequences 
of  neuritis,  the  reader  is  referred  to  the  8|>ecial  account  of  "Optic 
Neuritis,"  but  it  may  be  again  pointed  out  that  sight  may  be  unim* 
paired  as  long  as  the  inflammation  is  moderate  in  degree,  and  often 
fails  much  more  while  this  is  subsiding  than  during  the  active 
stage.  The  sta^^e  of  atroi»hy  is  never  reached  until  after  many  months, 
and  this  fact  often  affords  very  important  indications.  A  tumour,  for 
instance,  may  have  caused  m-irked  symptoms  for  only  a  short  time,  but 
the  condition  of  the  optic  disc  may  prove  that  the  growth  must  have 
existed  for  many  months  before  the  other  symptoms  were  manifest. 

Mental  Disturbance  — Stupor  and  coma  are  common  as  terminal 
phenomena  in  most  forms  of  intra-cranial  tumour,  immediately  pre- 
ceding death.  Apart  from  this  final  state,  during  the  course  of  the 
disease,  psvchical  symptoms  are  not  uufrequent.  The  most  common 
form  is  simple  mental  failure,  loss  of  memory,  depression,  sometimes 
with  emotional  mobility,  now  and  then  varied  by  excitement.     This 
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condition  may  accompany  tumours  in  any  situation.  It  is  sometimea, 
in  tumours  of  the  mesencephalon,  produced  through  the  agency  of 
internal  hydrocephalus  compressing  the  cortex.  Occasionally  there  ii 
more  pronounced  mental  disturbance,  hallucinations  and  delusions,  or 
actual  dementia,  in  some  cases  simulating  simple  insanity.  The  tumour 
is  then  generally  in  the  anterior  portion  of  the  frontal  lobe,  or  in 
the  temporo- sphenoidal  lobe.  A  man  with  a  large  tumour  beginning 
in  the  temporal  lobe  had  yivid  hallucinations  that  bis  wife,  who  had 
died  two  years  before,  was  committing  adultery  in  the  ward  before  his 
eyes.  In  another  case  of  glioma  of  the  frontal  lobe  the  only  symptoms 
were  headache,  optic  neuritis,  attacks  of  petit  mal,  and  mental  dis* 
tuibance  with  childish  acts.  The  patient  would  strip  the  bedclothes 
off  other  patients  who  were  in  bed,  turn  pictures  to  the  wall,  &e.  It 
is  important  to  remark,  moreover,  that  cerebral  tumour,  like  every 
other  form  of  brain  disease,  may  evoke,  in  predisposed  persons,  the 
manifestations  of  hysteria.  This  is  an  important  and  common  event, 
to  which  attention  has  been  of  late  ficquently  directed.  Many  errors 
of  diagnosis  have  occurred  in  such  cases ;  the  unmistakable  sym- 
ptoms of  hysteria  have  had  their  frequent  consequences  in  causing 
the  physician  to  overlook  the  symptoms  of  organic  disease. 

Vomiting  is  a  common  effect  of  tumour  in  all  parts  of  the  brain, 
especially  in  the  medulla  oblongata,  the  middle  lobe  of  the  cerebellum, 
and  the  corpora  quadrigemina ;  it  is  rather  less  frequently  caused  by 
tumours  of  the  cerebellar  hemispheres,  the  pons,  the  base,  or  the  central 
ganglia.  It  is  still  less  common  (occurring  in  about  a  quarter  of  the 
Ciises)  when  the  growth  is  in  the  cerebral  hemispheres. 

QiddinesSj  constant  or  paroxysmal,  attends  tumours  in  various  situa- 
tions. It  is  sometimes  produced  through  the  agency  of  the  paralysis 
of  an  ocular  muscle,  or  derangement  of  the  auditory  nerve  (see 
chapter  on  "  Vertigo  ").  Without  any  distinct  peripheral  mechanism, 
it  is  most  severe  and  frequent  in  cases  of  disease  of  the  pons,  corpora 
quadrigemina,  cerebellum,  and  middle  cerebellar  peduncle.  In  the 
latter  case  it  is  sometimes  very  intense,  and  is  frequently  associated  with 
a  tendency  to  a  corresponding  motion  of  tho  head  or  body.  It  is  less 
frequent  in  tumours  of  the  cerebral  hemispheres  than  in  those  of  the 
central  ganglia,  but  unsteadiness,  hke  that  of  cerebellar  disease,  hat 
been  observed  in  tumours  of  the  pre-frontal  lobes.* 

Affections  of  Speech. — A  peculiar  slowness  of  speech  is  sometimes 
met  with  in  association  with  tumours  in  almost  every  position,  but 
with  especial  frequency  in  tumours  of  the  cerebrum.  A  tendency  to 
separate  the  syllables  is  conspicuous  in  some  cases  of  tumour  of  the 
pons.  With  mental  dulness  from  tumours  in  any  situation,  it  is  not 
infrequent  for  words  to  be  clipped,  or  syllables  run  together  in  "  con- 
fluent articulation."  Marked  difficulty  of  articulation  occurs  chiefly 
when  the  growth  is  situated  in  the  pons  or  medulla,  or  in  the  posterior 
fossa  of  the  base.     It  is  also  produced,  now  and  then,  by  tumours  of 

*  Brum,  *  Ncur.  Cent,,'  1891.      The  cerebellum  is  connected  with  thete. 
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the  cerebellum  when  these  compress  the  pons  or  medulla.  Aphasie 
difficulties  of  speech  are  chiefly  due  to  tumours  of  the  left  cerebral 
hemisphere,  cortex  or  white  substance ;  as  a  permanent  symptom 
only  when  the  growth  directly  damages  the  speech-centres  already  de- 
scribed (p.  109),  when  the  impairment  may  be  of  the  motor  or  the 
sensory  type,  but  it  is  often  much  slighter  tban  would  be  expected 
from  the  size  of  the  growth,  and  is  sometimes  paroxysmal.*  It 
occurs  also  as  a  variable  and  intermitting  symptom  in  disease  of 
neighbouring  parts,  even  of  the  upper  part  of  the  central  region, 
chiefly  in  association  with  convulsions,  and  probably  as  an  effect  of 
irritative  inhibition.f  It  may  thus  be  caused  indirectly  by  growths 
still  lower  in  various  parts  of  the  central  ganglia  and  even  in  the 
pons ;  the  defect  of  speech  mentioned  on  p.  818  was  caused  by  a  tumour. 
Motor  Disturbance. — Paralysis  occurs— (1)  Under  the  form  of 
ordinary  hemiplegia,  almost  always  gradual  in  onset,  affecting  the 
lower  part  of  the  face,  the  arm,  and  the  leg,  from  tumours  situated  in, 
or  pressing  on,  the  upper  part  of  the  pons,  crus,  internal  capsule,  or 
the  cortex.  Its  degree  and  extent  vary  much,  according  to  the 
slowness  or  rapidity  with  which  the  pressure  is  exerted. 

(2)  Partial  hemiplegia,  paralysis  of  the  arm,  or  arm  and  face,  less 
commonly  of  the  leg,  is  usually  the  result  of  growths  in  or  beneath 
or  adjacent  to  the  motor  part  of  the  cortex,  and  is  often  associated 
with  convulsions  beginning  locally  on  the  paralysed  side.  Both  the 
local  palsy  and  the  local  convulsion  usually  commence  in  the  extremity 
of  the  affected  limb,  and  have  the  same  significance.  The  position 
of  the  growths  causing  such  limited  symptoms  has  been  already 
described  in  the  chapter  on  "  Localisation." 

When  the  tumour  is  seated  below  the  hemispheres,  in  the  crus, 
pons,  or  medulla,  tbe  hemiplegia  is  often  accompanied  by  paralysis  of 
one  or  more  cranial  nerves  on  the  side  corresponding  to  the  tumour, 
and  opposite  to  the  affected  limbs,  as  described  at  p.  317. 

Basal  tumours  only  cause  hemiplegia  when  they  are  seated,  or 
extend,  so  far  back  as  to  compress  the  cinis,  the  pons,  or  medulla ;  and 
the  character  of  the  hemiplegia  is  similar  to  that  produced  by  tumours 
in  thene  parts,  but  tbe  nerve- palsy  is  usually  more  extensive,  and 
occurs  earlier,  than  in  the  case  of  growtbs  within  the  brain-substance. 

(3)  Tbe  paralysis  produced  by  intra-cranial  tumours  is  sometimes 
not  unilateral,  but  bilateral.  This  may  result  (a)  in  rare  instances  from 
symmetrical  tumours  on  both  sides  of  the  brain,  generally  in  the 
central  ganglia  or  white  substance;  one  tumour  may  be  lai-ger  than 
the  other,  and  may  cause  the  chief  symptoms;  (b)  from  a  single 
tumour  in  such  a  position  that  it  compresses  the  motor  tracts  of  both 

*  E.ff.  a  cyst  in  the  left  teinporo-sphcnoiilHl  lobe  caused  frequent  long  attacks 
of  unconsciousness,  followed  by  inability  to  "  find  the  desired  word."  (Franki, 
•Brit.  Med.  Journ,'  1888.) 

t  It  was  probably  by  this  mechanism  that  a  solitary  tubercle  in  the  right  lower 
motor  region  of  a  right-handed  patient  caused  aphasia.  (Oppcnheim,  '  Near.  Cent./ 
1890.) 
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sides.  This  can  only  happen  when  the  tumour  is  situated  in  or  near 
the  ms3encephalon»  where  the  two  motor  tracts  are  still  contiguous, 
and  it  is  generally  due  to  a  tumour  in  or  compressing  the  pons  or 
the  medulla  oblongata.  In  the  latter  situation  the  weakness  may  be 
chiefly  in  the  legs,  causing  parapl^a,  usually  greater  in  one  leg  than 
in  the  other,  but  rarely  limited  to  them,  and  distinguished  by  the 
affection  of  cranial  nerves.  When  the  damage  to  the  motor  tracts 
is  by  pressure  from  a  distance  (as  in  the  case  of  tumours  of  the 
cerebellum  or  corpora  quadrigemina)  the  bilateral  weakness  is  often 
slight  in  degree,  but  an  increased  knee  jerk  and  a  foot-clonus  are  sel« 
dom  absent.  (The  exceptional  loss  in  some  cerebellar  tumours  has 
been  mentioned  at  p.  321.) 

Contracture,  persistent  tonic  spasm,  with  excess  of  myotatic  irrita* 
bility,  is  frequently  associated  with  the  paralysis  in  the  limbs,  and  has 
no  special  significance.  Confined  to  one  limb,  it  usually  indicates  that 
the  disease  is  in  or  near  the  motor  cortex.  The  chief  difference  from 
the  contracture  which  follotrs  other  lesions  is  that  it  often  accom- 
panies, instead  of  following,  the  loss  of  power,  doubtless  because  the 
damage  to  the  motor  tract  is  not  only  gradual,  but  irritative  in  its 
character,  and  descending  degeneration  occurs  readily.  From  the  same 
cause  the  contractured  muscles  often  waste  early,  but  in  moderate  de- 
gree, the  more  irritative  degeneration  of  the  pyramidal  fibres  involving 
the  finer  nutrition  of  the  spinal  motor  nerve-cells  (see  p.  84).  General 
tetanic  rigidity,  without  paralysis,  may  occur  from  tumours  of  the  pons 
or  cerebellum  ;  in  the  latter  case  there  is  occasionally  retraction  of  the 
head,  with  rigidity  of  the  neck, 
but  it  is  uncertain  whether  this 
is  caused  directly,  or  through 
the  agency  of  basal  meningitis, 
or  of  pressure  on  the  medulla 
oblongata.  Bilateral  tumours 
in  the  cerebral  hemispheres,  in- 

volvmg  the  paths  for  the  mus-  ^..^  left  cru»  cerebri,  .howin^  a  tubeiile 

cles  of  the  neck  and  trunk,  have  (t)  in  the  eras,  benenth  the  corpon 

also   caused    rigidity    of    these  q»a'^ri>ren»in«  (c  q).    The  patient  wa«  • 

o        .^  child,  una  the  tirct  symptom  wag  jeiky 

parts.  inco-ordination  of  the  right  arm  exactly 

Spontaneous      choreoid      or        ^'^®  ^****  of  diss«>minated  tc1ero^i^  fol- 
atneioia      spasm   also  occurs        ,g^  ^^^  j^^,^  ^^^^  ^^.  ^j^^  ,^^  ^^.^^ 
in    association  with   hemiplegic        nerve  (ni),  and  later  of  the  right  also, 
weakness  and    contracture,  but 

less  commonly  than  after  some  other  cerebral  lesions.  It  is  accom- 
panied by  a  slow  spastic  inco-ordination.  It  has  been  sometimes 
observed  in  cases  of  tumour  of  the  parietal  lobe,  and  of  the  neigh- 
bourhood of  the  optic  thalamus.  One  form  of  inco-ordination  in 
the  arm  is  not  at  all  infrequent  in  cases  of  tumour  (especialhr 
tubercle)  of  the  pons  or  crus,  as  in  the  case  shown  in  Fig.  142.    It 

•  See  Ormerod,  •  Britiah  Med.  Journ.,'  1889. 
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a  coarse,  jerlcj  inco-ordination,  precisely  resembling  tbat  wbicb  is  seeD 
in  disseminated  sclerosis.*  Tbe  limb,  apart  from  voluntary  moTe- 
ment,  is  free  from  spasm.  Tbis  symptom,  in  disseminated  sclerosis, 
seems  to  be  due  to  tbe  wasting  of  tbe  wbite  substance  of  tbe  nerve- 
fibres,  by  wbicb  tbe  conducting  power  of  tbeir  axis-cylinders  is  less- 
ened unequally.  Tbe  pressure  of  a  tumour  on  tbe  motor  tract  may 
cause  a  similar  interference  witb  structure,  and  tbe  phenomenon,  wbicb 
is  certainly  identical  in  aspect,  may  thus  be  due  to  a  similar  mecbau- 
bm  in  eacb  case.  A  finer  tremor  is  not  an  uncommon  accompani- 
ment of  tbe  movement  of  weak  limbs,  and  bas  no  special  significance. 

Unsteadiness  in  tbe  upright  posture,  most  marked  on  walking,  is  a 
common  symptom  in  tumour  of  the  cerebellum,  esj^ecially  of  tbe  middle 
lobe.  The  body  sways  like  that  of  a  drunken  person,  and  tbe  patient 
may  tend  to  fall  forwards,  lackwards,  or  to  one  side.  Tbe  movements 
of  the  arms  are  usually  steady. 

A  tendency  to  tbe  assumption  of  forced  positions,  or  to  certain 
involuntary  movements,  is  occasionally  seen.  When  there  is  vertigo 
tbe  patient  may  tend  to  one  side  in  walking,  irrespective  of 
tbe  cause  of  the  giddiness,  A  tendency  to  rotation  of  the  body 
bas  been  noted  as  an  extremely  rare  symptom  of  tumour  of  tbe 
middle  peduncle  of  the  cerebellum.  Rotation  of  tbe  bead  to  one  side, 
with  corresponding  conjugate  deviation  of  the  eyes,  occurs  in  some 
cases  of  cerebral  tumour.  Deviation  towards  the  side  of  the  lesion,  so 
frequent  at  the  onset  of  cerebral  bsemorrhage,  occurs  in  tumours  of 
rarious  positions,  although  not  frequently.  Occasionally  there  is  a 
deviation  from  the  side  of  the  cerebral  lesion,  due  to  irritation  and 
spasm  when  thediKcase  is  in  the  cerebral  hemispheres,  or  to  paralysis 
when  it  is  in  the  pons  (see  p.  78). 

Convulsive  attacka  are  frequent,  and  are  of  four  chief  forms.  Two 
are  of  merely  general  significance,  occurring,  like  headache  and  optic 
neuritis,  from  tumours  of  various  seat ;  while  two  are  of  local  signi- 
ficance, met  with  chiefly  when  the  growth  occupies  certain  situations. 

(1)  Attacks  of  general  convulsion  witb  initial  loss  of  consciousness, 
resembling  the  fits  of  ordinary  epilepsy,  occur  in  tumours  of  every  part, 
but  are  not  common  when  the  medulla  oblongata  or  cerebellum  is  the 
seat  of  the  disease.  They  are  more  frequent  in  tumours  of  the  poste- 
rior fossa  of  the  base  than  in  tumours  of  the  anterior  or  middle  fossa. 
Tbe  mechanism  by  which  these  convulsions  are  produced  is  uncertain. 
They  are  ofien  ascribed  to  the  general  increase  of  intra-cranial  pressure 
caused  by  tbe  growth,  on  the  ground  that  similar  convulsions  are  pro- 
duced in  animals  when  the  intra-cranial  j)ressure  is  raised  (to  130  mm. 
of  mercury,  Leyden).  But  it  is  scarcely  justifiable  to  conclude  that, 
because  a  rapid  increase  in  the  pressure  causes  convulsions,  these  are, 
therefore,  thus  produced  by  a  slowly  growing  tumour;  and  the  expla- 

*  It  id  exceedingly  pruhiiblc  that  somo  cases  published  as  examples  of  dissemi- 
Dated  Kclcrusis  in  childhood  havo  really  been  cases  of  stationary  tubercle  of  th« 
braiu. 
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nation  is  not  easy  to  reconcile  with  many  clinical  facts,  wbicb  show, 
first,  that  large  tumours  do  not  necessarily  Ciiuse  couvulsions  ;  and, 
secoiidlv,  that  even  in  the  most  severe  term  such  convulsions  may 
be  proclucfd  when  there  is  no  incrt-ase  of  intra- cranial  pressure.  An 
instance  of  the  latter  was  afforded  by  a  case  in  which  general  con- 
vulsions persisted  after  other  symptoms  of  syphilitic  brain  disease 
had  been  removed  by  treatment,  and  yet  the  patient  actually  died  from 
the  violence  of  the  fits.  The  only  disease  discovered  was  a  small, 
shrunken  gumma  in  the  anterior  part  of  the  right  frontal  lobe. 

(2)  Attacks  of  brief  loss  of  consciousness,  resembling  the  petit  mal 
of  epilepsy,  occur  occasionally,  but  not  frequently,  also  from  tumours  iu 
various  situations,  especially  in  the  cerebral  hemispheres.  They  are 
often  associated  with  the  general  convulsions  just  described,  and,  like 
them,  are  of  only  general  significance. 

(3)  The  convulsions  may  commence  in  a  manner  which  indicates  that 
the  discharge  begins  deliberately  at  some  one  part  of  the  brain,  and 
remains  limited  to  it,  or  slowly  spreads  to  other  parts.  The  characters 
and  significance  of  such  convulsions  have  been  already  described. 
They  are  generally  due  to  a  morbid  growth  in  or  near  the  motor  region 
of  the  cortex,  and  especially  the  place  in  which  is  represented  the  part  in 
which  the  warning  of  the  fit  begins,  whetber  the  commencement  is  by 
motion  or  by  a  sensation.  If  the  convulsion  commences  in  the  foot, 
the  tumour  is  probably  in  the  upper  part  of  this  region  ;  if  in  the  face, 
it  is  probably  in  the  lower  part ;  if  in  the  arm,  it  may  be  in  or  near 
the  middle  region.  Commencement  in  the  band  has,  however,  been 
observed  when  tbe  tumour  is  not  contiguous  to  the  central  convolu- 
tions, whicb  must  then  be  influenced  indirectly.  Tbe  commencement 
of  the  fit  sometimes  varies  in  a  way  not  ea3y  to  explain,  except  as  a  result 
of  "  irritation  '*  in  the  various  structures  towards  which  the  growth 
is  extending.  Tbe  discharge  begins  less  often  in  structures  that  are 
mucb  dama<4ed  (so  as  to  cause  paralysis)  than  in  those  adjacent,  and 
merely  irritated;  tbe  loss  of  power  indicates  the  actual  seat  of  the 
growth  more  surely  than  the  initial  convulsion.  Thus  in  one  case  in 
which  some  fits  began  in  the  face,  some  in  tbe  arm,  some  in  the  foot, 
the  last  only  was  permanently  paralysed,  and  tbe  tumour  occupied  the 
highest  part  of  the  central  convolutions.*  Fits  which  begin  locally 
often  leave  transient  weakness  iu  the  part  first  convulsed,  and  this,  if 
the  attacks  are  frequent,  may  persist  during  the  intervals,  passing  away 
when  ihey  cease.  The  frequency  of  these  local  fits  is  sometimes  very 
great.  In  the  case  just  mentioned  a  hundred  or  a  hundred  and  fifty 
fits  sometimes  occurred  daily,  and  in  the  course  of  eleven  montbs  the 
patient  had  17,000  fits  (carefully  recorded).  Occasionally  local  clonic 
spasm  may  continue  for  several  hours  or  even  days. 


•  A  similar  case  has  been  recorded  by  0«ler  (*  Amer.  Joarn.  of  Med.  Science,' 
1885,  p.  31).  Tbe  fits  begun  in  the  left  hand  but  the  palsy  was  in  the  ]eg« 
and  the  tumour  was  just  beneath  the  highest  part  of  the  asccuding  frontal 
volution. 
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The  local  commencement  is  sometimes  by  a  sensation,  tingling, 
**  pins  and  needles/'  or  pain,  in  the  band  or  in  tbe  foot,  as  mentioned  at 
p.  92.  As  already  stated,  tbis  sensory  commencement  baa  tbe  same 
significance  as  tbe  motor  commencement,  and  tbe  pari  in  wbicb  tbe 
sensory  discbarge  begins  is  tbat  in  whicb  tbe  chief  irritation  exists ; 
tbe  iecondary  spasm  is  not  of  localising  significance. 

A  cerebral  tumour  may  cause  fits  wbicb  commence  by  a  special 
sense  warning.  It  is  probable  tbat,  in  these  cases,  tbe  tumour  is 
situated  in  the  cerebral  cortex,  in,  near,  or  beneath  that  part  in  whicb 
the  special  sense-centre  is  situated*  Some  instances  of  tbis  are  men- 
tioned on  p.  92. 

(4)  Attacks  of  brief  tetanic  rigidity  with  retraction  of  tbe  bead  have 
been  observed  in  some  cases  of  tumour  of  tbe  cerebellum.  Like  tbe 
persistent  rigidity,  it  is  uncertain  whether  they  are  due  to  tbe  irrita- 
tion of  tbe  cerebellum  or  to  pressure  on  tbe  pons  or  medulla. 

Setiiory  Symptoma, — (1)  Lo8$, — Motor  hemiplegia  from  tumour  it 
often  accompanied  with  unilateral  diminution  of  sensibility  of  various 
distribution  and  character,  according  to  the  seat  of  tbe  disease,  as 
described  in  a  preceding  section  (p.  94).  Well-marked  bemianfiss- 
thesia,  extending  np  to  tbe  middle  line,  and  usually  with  impairment 
of  all  the  special  senses  on  that  side,  occurs  in  cases  of  tumour  damaging 
the  posterior  part  of  the  internal  capsule  and  subthalamic  region,  a 
not  uncommon  seat  of  syphilitic  growths.  Affections  of  sensation 
are  rare  and  trifling  in  tumours  of  tbe  anterior  and  middle  fossss,  of 
tbe  base,  tbe  corpora  quadrigemina,  and  tbe  cerebellum.  Bilateral 
loss  may  occur,  like  bilatieral  motor  palsy,  from  growths  in  tbe  pons 
and  medulla. 

(2)  Sensory  irritation,  pain,  tingling,  and  other  parsBstbesiss  often 
accompany  tbe  anaesthesia  produced  by  cerebral  tumour,  just  as  spasm 
often  accompanies  tbe  motor  palsy,  in  consequence  of  tbe  irritating 
character  of  tbe  lesion.  Pain  in  tbe  limbs  is  most  frequent  in  tumour 
near  tbe  sensory  tract  or  the  central  cortex,  and  is  often  felt  in  tie 
limb  which  is  chiefly  paralysed  or  convulsed.  The  pain  may  be  in- 
creased by  movement,  active  or  passive,  and  local  convulsions  may  I'e 
sometimes  induced  by  movements  that  cause  pain.  Other  parsesthesiie 
are  especially  frequent  in  tumours  of  tbe  pons  and  medulla. 

Cranial  Nerves :  Olfactory. — Loss  of  smell  has  been  noted  in  rare 
cases  of  tumour  in  various  parts  of  the  brain,  but  with  singular  infre- 
quencv  in  any  part,  even  in  tumour  of  the  anterior  fossa  of  tbe  base. 
Its  occurrence  in  tumour  elsewhere,  even  in  the  cerebellum,  has  sug- 
gested tbat  its  loss  may  depend  on  an  olfactory  neuritis,  analogous  to 
optic  neuritis ;  but  tbis  is  a  mere  hypothesis,  at  present  unconfirmed. 

Optic  Nerve. — The  frequency  of  optic  neuritis  renders  impairment 
of  sight  a  very  common  symptom  of  intra-cranial  tumours,  irrespective 
of  their  seat.  Apart  from  tbis  affection,  wbicb  has  been  already  con- 
sidered, sight  may  be  damaged  by  tumours  situated  in  or  near  the 
visual  path.     Tbe  characters  of  tbe  loss,  according  to  the  seat  of  the 
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disease,  baye  been  already  described.  Symptoms  of  irritation  of 
tbe  optic  nenre  are  extremely  rare,  except  as  tbe  aura  of  coiiyulsions, 
in  tumour  of  tbe  occipital  lobe. 

Third  Nerve. — IsoLited  paralvsis  of  tbe  wbole  of  one  or  botb  tbird 
nerves  occurs  only  in  tumours  of  or  adjacent  to  tbe  cms  cerebri,  first 
on  tbe  side  opposite  to  tbe  bemiplegia.  Botb  tbird  nerves  may  be 
affected  by  an  interi)eduncular  growtb,  as  probably  in  tbe  case  sbown 
in  Fig.  95,  p.  181.  Partial  paralysis  usually  involves  cbiefly  tbe 
levator  or  tbe  internal  rectus. 

Tbe  fourth  nerve  rarely  suffers  alone,  and  cbiefly  in  tumours  in  or 
compressing  tbe  corpora  quad  ri  gem  Id  a. 

Tbe  sixth  nerve  is  frequently  paralysed  alone,  on  one  or  botb  sides, 
by  subten tonal  disease,  wbicb  exerts  pressure  on  tbe  nerve  on  account 
of  its  loug  and  exposed  course.  It  is  also  damaged,  together  witi 
otber  nerves,  by  tumours  of  tbe  pons,  medulla  oblongata,  and  in  tbe 
posterior  fossa  of  tbe  base. 

Combined  j)araly8is  of  ocular  muscles,  sligbt  and  various,  occurs 
in  tumours  of  various  situation,  tbat  exert  pressure  on  tbe  base 
— ^tumours  of  tbe  deeper  parts  of  tbe  bemispberes,  corpora  quadri- 
gemina,  pons,  and  basal  tumours.  All  tbe  muscles  of  one  eye  are 
only  paralysed  by  growths  in  tbe  neigbbourbood  of  tbe  sella  turcica, 
wbicb  usually  cause  also  loss  of  sight. 

Conjugate  deviation  of  tbe  eyes  and  bead  towards  tbe  side  of  a 
cerebral  lesion  (paralvtic)  or  from  it  (spasmodic)  bas  been  already 
described.  Its  characteristic  is  tbat  tbe  axes  of  tbe  eveballs  remain 
parallel  in  all  positions.  It  must  not  be  confounded  with  tbeir  asso- 
ciated paralysis,  caused  by  tumours  within  tbe  pons,  described  at 
p.  186,  in  which  tbe  external  rectus  on  one  side  and  tbe  internal 
rectus  on  tbe  otber  are  affected  together,  so  that  the  eyes  cannot  be 
moved  towards  tbe  side  of  the  lesion  beyond  the  middle  line.  The 
variations  in  this  sjmptom,  and  tbeir  localising  significance,  have  been 
already  considered.  Tumour  is  by  far  its  most  common  cause.  Defec- 
tive movement  upwards  or  downwards  is  sometimes  observed  in  cases 
of  cerebral  growths  (as  well  as  in  those  of  the  mid-brain),  but  its  exact 
sio^niticance  is  uncertain  (see  p.  185).  Nystagmus  is  an  occasional 
symptom  of  tumour  in  many  parts,  but  is  not  frequent  in  tumours  of 
the  cerebellum.  An  unsymmetrical  position  of  the  eyes,  one  directed 
upwards  and  inwards,  the  other  outwards  and  dowuwards,  bas  been 
observed  as  an  extremely  rare  symptom  of  tumour  of  the  mirldle 
peduncle  of  the  cerebellum.  The  pupils  are  often  unequal,  diluted  or 
contracted,  but  alone  their  irregularity  is  of  little  significance,  except 
as  evidence  of  some  iutra-cranial  disease. 

Tbe  fifth  nerve  is  almost  constantly  affected  in  tumours  of  tbe 
middle  fossa  of  tbe  skull,  frequently  in  tumours  of  tbe  pons  and  of 
the  posterior  fossa,  occasionally  and  in  sligbt  degree  from  growths  in 
tbe  cerebellar  hemisphere  which  exert  distant  pressure.  Both 
sensory  and  motor  parts  of  the  nerve  are  usually  affected  (espedaUj 
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tuTnoTirs  outside  the  pons) ;  sompfimes  the  sensory  onlv,  rarely  the 
motor  part  alone.  All  divisions  of  the  nerve  may  be  involved,  or  only 
the  npjwr  and  middle.  Nenro- paralytic  ophthalmia  is  frequent  from 
basal  tumours,  which  damage  the  Gasserian  ganglion,  but  the  eye 
often  escapes  when  the  tumour  is  situated  within  the  pons  The 
gradual  damnge  to  the  sensory  part  usually  causes  irritation ;  and 
neuralgic  pain,  sometimes  most  intense  and  accompanied  by  hyper- 
BDsthesia,  precedes  loss  of  sensibility.     Taste  is  often  also  lost. 

Facial  Nerve. — Paralysis  of  all  parts  supplied  by  the  facial  nerve, 
with  the  reacticm  of  degeneration  in  the  muscles,  occurs  only  in 
tumours  of  the  pons  or  posterior  fossa,  very  rarely,  and  in  slight 
degree,  from  the  distant  pressure  of  a  cerebellar  tumour,  and  is  asso- 
ciated with  paralysis  of  the  limbs  on  the  opf)Osite  side.  Sometimes 
both  facial  nerves  are  paralysed.  The  significance  of  association  of 
paralysis  of  the  facial  and  other  nerves  is  described  at  p.  245. 

Auditory  Nerve:  Hearing — Deafness  is  an  occasional  symptom  in 
tumours  of  the  lower  part  of  the  pons,  of  the  medulla  oblongata,  and 
of  the  posterior  fossa  of  the  base.  Its  localising  significance  has  been 
mentioned  at  p.  260.  Bilateral  deafness  has  been  produced  by 
growths  in  the  c«>rpora  quadrigeniina  which  had  damaged  the  upper 
layer  of  the  tegmentum,  in  which  probably  the  auditory  path  ascends 
to  the  hemisj)here.  Subjective  sensations  of  hearing  have  been 
])roduced  by  tumours  of  the  pons  and  base,  and  also  by  growths  in 
the  temporal  lobe.  In  the  former  case  they  are  referred  to  the  ear  of 
the  same  side,  in  the  latter  to  the  opposite  side,  and  may  occur  in 
paroxysmal  form  as  the  warning  of  epileptiform  fits.  The  sounds  pro- 
duced by  cortical  tnm«»urs  are,  as  a  rule,  not  *'  elaborate  **  in  character. 

The  Hypoglossal  Nerve. —  Besides  the  general  relations  of  palsy  of  the 
tongue  mentioned  at  p.  302,  the  nerve  may  be  paralysed  on  the  side 
opposite  to  the  hemiplegic  limbs  by  ttimours  of  the  posterior  fos.^aof  the 
base,  sometimes  by  tumours  of  the  pons,  and  especially  by  those  of  the 
medulla  oblongata.  The  paralysis  is  sometimes  an  early  symptom 
of  a  morbid  growth  on  the  front  of  the  occipital  bone,  or  of  ono 
springing  from  adjacent  structures  and  extending  into  the  foramen 
magnum.  In  these  cases  there  is  often  conspicuous  wasting  of  the 
paralysed  half  of  the  tongue. 

The  Spinal  Accessory  nerveisalso  occasionally  paralysed  from  tumours 
in  or  near  the  medulla,  especially  by  those  just  mentioned  as  involving 
the  hypoglossal  nerves.  Only  those  outside  the  medulla  impair  the 
action  of  the  muscles  of  the  ne<:k,  but  more  frequently  the  vocal  cord 
on  one  side  is  paralysed  ;  much  less  commonly  both  vocal  cords  are 
involved.  The  palate  usually,  and  the  tongue  often,  suffer  at  the 
same  time.  Bilateral  palsies  are  occasionally  met  with,  and  the  lips 
may  also  be  involved,  causing  sym[)toms  similar  to  those  of  progres- 
sive bulbar  paralysis.  Very  rarely  the  same  combination  of  symptoms 
has  resulted  from  symmetrical  tumours  of  the  cortex  in  the  lower  part 
of  the  central  convolutions. 
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The  puUe  is  often  infrequent  in  tumours  anywhere  within  the  skull, 
and  the  symptom  has  no  special  significance.  Respiratory  disturbance 
is  chiefly  met  with  in  growths  near  the  medulla,  and  these  have  also 
caused  extreme  frequency  of  the  pulse. 

The  Sphincters  are  not  often  paralysed  from  intra-cranial  tumour, 
and  the  loss  of  power  over  them  is  of  no  special  significance.  Untimely 
evacuation  of  bladder  and  of  rectum  is,  however,  very  common  in 
association  with  the  mental  apathy  and  duluess  which  are  so  common 
in  tumours  of  all  parts.  An  increased  secretion  of  urine,  and  the 
presence  in  it  of  sugar  and  of  albumen,  have  been  met  with  in  rare 
cases  of  tumour  in  various  parts  of  the  brain  ;  glycosuria  occurs  most 
frequently  in  association  with  tumours  of  the  pons  and  medulla,  but 
not  so  frequently  as  to  have  any  strong  significance  apart  from  other 
symptoms. 

External  Symptoms. — Intra-cranial  tumours  rarely  manifest  their 
existence  except  by  the  symptoms  already  described.  Only  those 
growths  which  spring  from,  or  invade,  the  bone  of  the  skull  are 
recognisable  externally  ;  swellings  on  the  surface  of  the  skull  occur  in 
rapidly  growing  tumours  springing  from  the  dura  mater.  Growths  in 
the  bone  of  the  middle  fossa  of  the  skull  are  sometimes  recognisable 
on  the  under  surface,  in  the  palate.  More  commonly  tumours  of  the 
anterior  or  middle  fossa  invade  the  orbit,  and  cause  bulging  forwards 
of  the  eyeball. 

Regional  Symptoms. — The  symptoms  of  tumours  in  various  paits  of 
the  brain  are,  in  general,  those  that  have  been  described  in  the  chapter 
on  "  Localisation,"  p.  308,  and  need  not  be  here  repeated  in  detail. 
The  chief  deviation  from  the  typical  facts  there  enumerated  arises 
from  the  comparatively  slight  degree  of  symptoms  due  to  pressure,  a 
deviation  that  is  proportioned  to  the  slowness  with  which  the  pressure 
is  exerted.  The  effects  of  destructive  invasion  are  alway  s  greater  than 
those  of  compression. 

The  symptoms  of  tumours  of  the  base,  however,  need  brief  enume- 
ration. Growths  in  the  posterior  fossa  cause  nearly  the  same  symptoms 
as  tumours  of  the  pons  or  medulla,  subject  to  the  same  variations 
according  to  their  seat.  The  most  important  difference  is  that  the 
cranial  nerves  suffer  earlier  than  the  mutor  tract,  and  the  combination 
of  the  nerves  affected  is  somewhat  different.  Thus  the  facial  and 
auditory  suffer  together  from  external  pressure,  rarely  from  internal 
disease.  The  sixth  (abducens)  is  paralysed  without  the  conjugate 
internal  rectus,  which  suffers  with  it  in  disease  of  the  centre.  The 
combination  of  palsy  of  one  half  of  the  tongue,  palate,  and  glottis  is 
especially  frequent  from  tumours  beside  the  medulla.  Neuro- para  lytic 
ophthalmia,  probably  from  implication  of  the  Gasserian  ganglion, 
sometimes  occurs,  but  less  frequently  than  in  disease  of  the  middle 
fossa.  Lastly,  pressure  on  the  middle  peduncle  of  the  cerebellum 
often  gives  rise  to  intense  vertigo,  and  an  inclination  to  deviate  to  one 
side  in  walking.     Convulsions  occur  in  cases  in  which  the  pons  is 
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compressed,  and  are  rather  more  frequent  than  when  the  tomour  is 
within  the  pons. 

Middle  Fossa, — The  course  of  the  fifth  nerve,  and  the  position  of 
the  Ckisserian  ganiclion,  render  it  very  liable  to  suffer  in  tumours  of 
the  middle  fossa,  and  Bjmptonis  of  its  irritation  and  paralysis,  including 
inflammation  of  the  eyeball,  often  rapid  and  destructiTe,  are  frequent 
effects  of  disease  in  this  region.  From  extension  backwards  of  the 
growth,  or  by  meningeal  inflammation  excited  by  it,  the  facial  and 
auditory  nerves  may  likewise  suffer.  Other  nerves  are  rarely  affected 
unless  the  growth  is  situated  near  the  sphenoidal  fissure,  when  all 
those  to  the  eyeball  may  be  involved.  Hemiplegia  is  rare  and  slight, 
and  is  produced  by  the  extension  of  the  growth  to  the  nei^'hbourhood 
of  the  crus.  Convulflions  are  extremely  rare,  and  it  is  not  common 
for  there  to  be  conspicuous  mental  symptoms. 

Anterior  Fossa. —  Tumours  are  rarely  limited  to  the  anterior  fossa  of 
the  skull,  and  the  chief  symptoms  they  produce  are  by  their  extension 
beyond  it,  backwards  to  tbe  optic  nerve  (unilateral  loss  of  sight),  to 
the  cbiasma  (temporal  hemianopia,  or  irregular,  even  transverse 
hemianopia,  probably  from  damage  to  all  the  higher  flbres  of  the 
chiasma),  and  even  as  far  as  the  ciiira,  causing  paralvsis  ot  the  limbs, 
usually  on  one  side  only.  From  compression  or  invasion  of  the  frontal 
lobes  of  tbe  brain,  mental  symptoms  occasionally  result,  and  a  peculiar 
childisbnei^s  has  been  thought  to  have  8(»me  diagnostic  value.  Loss 
of  smell  is  common,  in  most  cases  limited  to  one  side. 

Tumours  of  the  pituitary  body  cause  usually  vague  symptoms,  resem- 
bling those  just  mentioned,  but  frequently  with  failure  of  sight,  and 
with  indications  of  a  lesion  of  the  ihiasma.  Sometimes,  however, 
the  tumour  causes  very  slight  symptoms,  and  may  run  an  almost 
latent  course,  even  when  the  size  attained  is  considerable.*  Olycosuria 
has  been  sometimes  observed. 

Basal  tumours  may  extend  horizontally  over  a  large  area;  occasion- 
ally a  growth  has  occupied  almost  the  whole  of  one  half  of  the  base 
of  the  skull.  The  symptoms,  when  tbe  growth  has  been  soft,  have 
often  been  few,  and  a  correct  diagnosis  bas  been  im|>ossible. 

Multiple  cerebral  tumours  sometimes  cause  only  **  general  "  cerebral 
symptoms,  or  one  growth  causes  conspicuous  disturbance,  and  there  is 
no  evidence  during  life  of  tbe  existence  of  the  others,  or  only  equi- 
vocal  indications  of  their  presence.  Occasionally  two  or  more  growths 
exist  in  the  same  part  of  the  brain,  and  cause  extensive  but  connected 
symptoms ;  this  is  especially  tbe  case  with  tumours  in  the  posterior 
fossa  of  the  base.  On  the  other  hand,  tumours  in  different  parts  <>£ 
the  brain  sometimes  cause  symptoms  so  distinct  as  to  afford  clear 
evidence  of  their  separate  influence. 

Course. — The  great  characteristic  of  cerebral  tumours  is  that  their 
symptoms  are  gradual  in  onset  and  slowly  progressive  in  course.  The 
earliest  symptoms  vary,  but  are  otten  general,  and  no  one  is  so  frequent 

*  E.g,  ChM%  recorded  by  CnnninghMm, '  Jouru.  of  Auat.  and  PHyt.,'  July,  1879. 
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as  headache,  although  optic  neuritis  is  sometimes  a  very  early  effect, 
especially  of  tumours  of  the  cerel>ellum.  Convulsions  may  first  iudicate 
the  existence  of  brain  disease,  when  a  tumour  is  in  or  near  the  motor 
-cortex  ;  and  they  may  he  excited  by  some  accessory  influence  in  a 
manner  that  makes  it  easy  to  mistake  the  nature  of  the  disease.  The 
first  fits  due  to  a  tumour  of  tbe  right  motor  cortex  followed  a  painful 
injury  to  tbe  left  arm,  in  which  tbe  fits  began,  with  similar  pain. 
Symptoms  of  irritation  or  paralysis  of  some  cranial  nerve  often  occur 
early,  but  hemiplegic  weakness  very  rarely  precedes  beadacbe. 

Although  tbe  course  of  tbe  symptoms  is  usually  slow  and  gradual, 
it  is  rarely  quite  uniform,  and  exceptions  to  the  gradual  course  are 
occasionally  met  with.  In  slowly  growing  tumours  the  progress  may 
intermit,  stationary  intervals  alternating  with  periods  in  which  the 
symptoms  increase.  A  rapid  increase,  followed  by  partial  sub- 
sidence, probably  results  from  secondary  meningitis  or  local  neu- 
ritis. The  traces  of  past  meningitis  may  be  distinct  after  death, 
unless  a  long  time  has  elapsed.  In  a  case  of  tumour  occupying 
tiie  third  ventricle,  and  compressing  the  corpora  quadrigemina,  the 
patient  suffered,  six  months  before  death,  from  an  attack  attended 
with  severe  occipital  headache,  vomiting,  and  paralysis  of  the  right 
fifth  nerve,  the  left  half  of  the  face  and  tongue,  the  right  half  of  the 
palate,  and  right  vocal  cord,  and  much  difficulty  in  swallowing.  These 
symptoms  lasted  for  a  few  weeks,  and  then  passed  away  almost 
-entirely,  slight  weakness  of  the  right  masseter  alune  remaining.  No 
-evidence  of  meningitis  could  be  discovered  at  tbe  post-mortem 
examination  six  months  later,  but  such  transient  symptoms  of  damage 
to  nerve- roots  extending  as  far  back  as  the  medulla  oblongata  could 
•only  have  been  due  to  intercurrent  meningitis. 

Hemiplegic  weakness  often  follows  unilateral  convulsions  as  a 
transient  effect  of  the  *'  discharge,*'  and  is  most  marked  in  (and  some- 
times limited  to)  the  limb  in  which  the  convulsion  commenced.  It 
may  also  follow,  apparently  as  the  result  of  inhibition,  sensory  dis- 
charges which  do  not  cause  spasm.  But  sudden  and  persistent  hemi- 
plegia may  occur  in  the  course  of  cerebral  tumours  without  preceding 
•convulsion.  In  rare  cases  it  is  the  result  of  associated  or  independent 
vascular  disease,*  or  of  vascular  occlusion  from  the  effect  of  the 
growth  on  adjacent  vessels.  It  may  also  be  the  result  of  a  hsBmor- 
rhiige  into  the  growth,  such  as  is  common  in  the  case  of  soft  glioma. 
This  is  also  rare,  because  the  hsemorrbage  is  into,  and  not  outside  the 
tumour,  and  does  not  cause  paralysis  unless  tbe  growth  occupies  the 
motor  region,  but  a  growth  so  situated  has  usually  caused  paralysis 
from  its  size,  before  the  haemorrhage  occurred.  Lastly,  sudden  hemi- 
plegia occasionally  occurs  in  the  course  of  a  cerebral  tumour,  without 

*  As  in  the  case  of  a  man  who  had  a  firm  tumour  three  quarters  of  an  inch  in 
•diameter  below   the  floor  of  the  left  lateral  ventricle,  and  had  independent  lismor- 
rhages  in  both  right  and  left  corpora  striata  (Mitchell. '  £din.  Med.  Journal,'  i^ov^ 
1883). 
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there  beiug  any  mechanism  discoverable  after  death  bj  which  the 
sudden  onset  can  be  explained.  The  fact  is  important,  its  explana- 
tion obscure.* 

In  the  majority  of  cases,  the  progressive  course  of  an  intra-crania) 
tumour  ends  in  death.  But  the  rapidity  of  progress  varies  much, 
according  to  the  character  and  position  of  the  tumour;  the  former 
determining  the  rate  of  growth,  the  latter  the  symptoms  which  the 
increase  in  size  produces.  Thus  a  tumour  of  the  same  kind  and  size 
in  the  anterior  part  of  the  cerebral  hemisphere  may  cause  far  slighter 
symptoms  than  if  seated  in  the  pons.  Other  things  being  equal,  the 
slower  the  growth  of  a  tumour,  the  slighter  are  the  symptoms,  since 
the  slower  the  pressure,  the  better  is  it  borne. 

The  duration  ot*  the  sympU»ms  varies  from  a  few  weeks  to  many 
years,  but  it  is  generally  between  six  months  and  two  years.  The 
most  rapid  cases  are  tubercle,  soft  sarcoma,  cancer,  rapidly  growing 
ghoma,  and  syphiloma.  The  cases  of  longer  duration  are  tubercle, 
firm  sarcoma,  slowly  growing  glioma,  and  the  various  hard  tumours,, 
fibroma,  enchondroma,  &c.  Tubercles  furnish  some  of  the  cases  of 
shortest  and  also  of  longest  duration. 

The  most  common  causes  of  death  are — (1)  Exhaustion,  induced 
especially  by  the  violence  of  the  pain,  and  the  interference  with  nutri- 
tion entailed  by  the  frequent  vomiting,  and  the  difficulty  of  feeding 
occasioned  by  mental  dulness  or  by  dysphagia.  (2)  Coma  coming  on 
gradually,  and  usually  due  to  the  general  increase  of  intra-cranial 
pressure,  sometimes  also  produced  by  hydrocephalus.  The  lower 
centres  participate  in  the  apathy  of  the  higher,  and  from  the  lowered 
sensibility  of  the  respiratory  centre,  mucus  accumulates  in  the  lungs» 
and  the  resulting  interference  with  respiration  is  generally  the  imme- 
diate cause  of  death.  (3)  Death  is  sometimes  sudden.  This  occurs 
mo^t  frequently  in  tumours  of  the  medulla  oblongata,  almost  as  fre- 
quently in  tumours  of  the  cerebellum,  next  in  tumours  of  the  central 
ganglia,  occasionally  in  tumours  of  the  cerebral  lobes,  corpora  quadri- 
gemina,  pons,  and  base,  but  rarely  in  tumours  of  the  cortex  (Bern- 
hardt). It  is  apparently  sometimes  due  to  pressure  on  the  respiratory 
or  cardiac  centres  of  the  medulla,  sometimes  to  the  mere  intensity  of 
exhausting  symptoms,  while  it  occasionally  occurs  in  a  mysterioua 
way,  without  discoverable  mechanism  (4)  Lastly,  death  may  occur 
from  some  other  effect  of  the  cause  of  the  tumour.  There  may  be 
intra-cranial  or  tul'Crcular  meningitis  in  tubercular  tumours  of  the 
brain,  or  syphilitic  disease  of  the  vessels  in  cerebral  syphiloma. 
Other  fatal  effects  of  the  cause  of  tho  tumour  are  extra-cranial,  aa 
general  tuberculosis  in  cases  of  tubercular  tumour,  or  cancer  else- 
where when  there  is  a  secondary  cerebral  growth.  The  subject*  of 
very  chronic  tumours  often  die  from  intercurrent  unrelated  diseases. 

But  cerebral  tumours  are  not  invariably  fatal.     Syphilitic  growths 

•  I  Imvo  elsewhere  recorded  some  cases  illtistniting  the  pheaomenon,  "On  Saddea 
Paralysi'i  in  Cerebral  Tumour,"  *  Bruin,'  vol  i,  1879,  p.  48. 
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are  more  amenable  to  treatment  than  any  other  form  of  intra- cranial 
disease  due  to  the  same  cause ;  the  symptoms  often  pass  away,  and 
usually  lessen,  the  degree  of  improvement  depending  on  the  extent  to 
which  they  are  due  to  interference  with  function  by  pressure,  and  uot 
to  actual  destruction  of  nerve  elements.  Symptoms  of  irritation, 
such  as  convulsions,  may,  however,  persist  in  spite  of  treatment,  the 
nerve-elements  retaining  the  functional  disposition  resulting  from  the 
irritative  damage,  although  the  cause  of  this  has  been  removed. 
Tubercular  tumours  may  also  cease  to  grow,  and,  as  already  stated, 
may  become  inert,  and  the  symptoms  may  not  only  cease  to  increase, 
but  even  lessen,  from  the  recovery  of  the  nerve-elements  damaged 
only  by  irritation  or  by  pressure.  When  arrest  is  once  obUiined,  the 
symptoms  may  remain  stationary  for  an  indefinite  period.  It  is 
certain  that  a  similar  arrest  occurs  occasionally  in  some  other 
tumours,  in  which  degenerative  changes,  often  calcareous,  take 
place,  and  the  residual  mass  gives  rise  to  no  symptoms  except  those 
which  result  from  the  damage  caused  during  its  active  growth.  Bat 
the  result  is  rarer  than  in  tubercular  growths.  A  girl  of  fifteen 
suffered  from  left  hemiplegia,  defect  of  sensation,  left  hemianopia, 
headache,  and  double  optic  neuritis,  all  of  gradual  onset,  in  the  course 
of  three  months.  Under  treatment,  first  the  neuritis  subsided,  then 
the  headache,  then  the  leg  improved,  and  lastly  the  arm,  but  with  the 
developmetit  of  a  spastic  state  in  the  latter,  which  has  continued  with 
the  hemiauopia;  otherwise  she  has  been  now  for  six  years  perfectly 
well.*  In  this  case  it  is  probable  that  a  tubercular  tumour  existed  in 
or  near  the  optic  thalamus.  In  another  case.f  a  girl  of  twenty-three 
suffered  from  severe  headache,  double  optic  neuritis,  slight  bilateral 
weakness  in  the  limbs,  and  paralysis  of  the  upward  movement  of  both 
eyes,  cycloplegia.  vomiting,  and  some  opisthotonic  convulsions.  All 
the  symptoms  disappeared  except  the  headache,  and  for  three  years 
there  was  no  recurrence ;  she  then  died  suddenly.  A  tumour  in  the 
corpora  quadrigemina  or  anterior  part  of  the  middle  lobe  of  the  cere- 
bellum had  been  assumed  to  exist,  and  a  small  degenerated  growth 
was  found  in  the  front  of  the  valve  of  Vieussens.  I  have  seen  a  con- 
siderable number  of  other  cases  with  well  marked  symptoms  of  a 
tumour,  probably  tubercular,  which  passed  away  permanently  under 
treatment. 

Diagnosis. — The  problem  of  the  diagnosis  of  a  case  of  cerebral 
tumour  includes  four  questions  :  (1)  Is  there  orgauic  disease  ?  (2)  Is 
it  a  tumour?  If  so,  what  are  (3)  its  seat,  and  (4)  its  nature  ?  Of 
these  questions,  to  the  first  an  answer  can  be  given  almost  always,  to 
the  second  generally,  to  the  third  often,  and  to  the  fourth  sometimes. 

1.  As  evidence  of  organic  disease  the  focal  symptoms  are  of  more 
importance  than  the  "general"  (diffuse)  symptoms.     Of  the  latter, 

•  •  Medical  Ophthalmoscopy,*  Case  2,  p.  282  (2nd  ed.). 
t  Loc.  cit.,  Case  52,  2Qd  ed. 
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optio  neuritis  is,  alone,  the  most  significant  (although  not  in  itself 
conclusiye) ;  next,  vomiting  without  gastric  cause ;  while  hoadache, 
giddiness,  and  general  convulsions  are  of  significance  chiefly  when 
combined  with  other  symptoms.  Convulsions  beginning  locally  are 
of  the  nature  of  "  focal "  symptoms,  but  are  not  alone  conclusive  of 
the  existence  of  organic  disease,  since  they  may  occur  in  idiopathic 
epilepsy.  Both  headache  and  giddiness  are  extremely  common  with- 
out organic  disease ;  nevertheless  headache  is  a  suspicious  symptom 
if  so  sovere  as  to  keep  the  patient  awake  at  night,  and  severe  vertigpo 
is  also  suspicious  if  there  is  no  indication  that  it  depends  on  disturb* 
ance  of  the  labyrinth.  As  a  rule,  other  symptoms  exist  to  give  signifi* 
cance  to  those  which,  alone,  are  equivocal.  Two  conditions  are  most 
likely  to  give  rise  to  diagnostic  error.  One  of  these  is  the  presence  of 
diffuse  symptoms,  due  to  a  blood-state,  which  may  simulate  those 
produced  by  intra  cranial  tumour.  Headache  and  optic  neuritis  may 
be  produced  together  by  three  general  conditions — anaemia,  kidney 
disease,  and  lead-poisoning.  In  the  first  of  these  the  poverty  of 
blood  is  always  extreme ;  other  symptoms  of  ansemia  are  obtrusive ; 
the  patients  are  usually  young  girls ;  optic  neuritis  develops  with  a 
rapidity  unusual  in  tumour  ;  all  focal  svmptonis  are  absent ;  anc^  the 
headache  and  neuritis  rapidly  subside  under  the  influence  of  iron, 
especially  if  the  patient  is  kept  at  rest  in  bed,  and  is  well  fed  with 
easily  digested  food.  In  kidney  disease,  in  which  there  is  dbnspicuoui 
neuritis,  this  is  rarely  very  great  in  decree,  and  a  sufficiently  minute 
scrutiny  of  the  retina  will  usually  reveal  degenerative  changes,  only 
caused  by  neuritis  alone  if  it  has  been  intense.*  The  urine  contains 
not  only  albumen  (which  may  be  present  also  in  cerebral  tumour),  but 
also  casts ;  while  the  tension  of  the  pulse,  and  hypertrophy  of  the  heart, 
add  significance  to  the  other  symptoms.  Attention  to  these  points, 
and  to  the  absence  of  signs  of  focal  disease,  will  usually  prevent  an 
error,  in  spite  of  the  fact  that  headache  is  often  couHiderable  in  these 
cases.  The  cerebral  symptoms  which  occur  in  lead-poisoning — head- 
ache, optic  neuritis,  delirium,  and  convulsions— would  be  very  liable 
to  mislead  if  it  were  not  that  they  are  almost  invariably  preceded  by 
other  symptoms  of  saturnism,  too  conspicuous  to  be  overlooked,  and 
too  distinctive  to  mislead. 

The  second  condition,  likely  to  give  rise  to  error,  is  that  in  which  a 
partial  functional  affection  ot  the  brain  causes  symptoms  which  simu- 
late those  of  organic  disease.  Hysterical  hemiplegia,  si>asm,  contrac- 
ture, or  aneesthesia  may  be  thought  to  be  due  to  such  a  lesion ;  the 
more  readily  if  headache  or  vomiting  accompany  them.  The  prin- 
ciples of  their  distinction  are  considered  in  the  chapter  on  hysteria. 
The  unilateral  affections  possess  characters  of  their  own,  which  differ 
from  those  of  organic  disease,  and  they  often  come  on  after  emotional 
disturbance  or  a  hvsteroid  convulsion,  or  in  those  who  have  watched 
the  genuine  symptoms  of  organic  disease.     The  absence  of  a  one- 

*  Comparu '  Med.  Opb.,'  pi.  viii,  fig.  2. 
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sided  alteration  of  the  reflexes,  and  of  optic  neuritis,  constitute 
additional  evidence,  although  of  less  weight,  because  of  negative 
character. 

It  is  much  more  frequent  for  the  symptoms  of  a  tumour  to  be 
ascribed  to  hysteria,  either  because  the  patient  is  of  the  female  sex, 
or  because  detinite  hysterical  disturbance  is  evoked  by  the  organic  dis- 
ease. A  mistake  is,  however,  readily  avoided  by  attention  to  the 
simple  rule,  which,  mentioned  already  more  than  once,  cannot  be  too 
often  repeated,  that  symptoms  of  hysteria  do  not  lessen  the  signifi- 
cance of  any  symptoms  of  organic  disease,  the  absence  of  which  should 
be  definitely  ascertained. 

When  convulsions  are  the  chief  symptom,  the  disease  may  be  con- 
founded with  idiopathic  epilepsy.  The  mistake  is  most  likely  to 
occur  in  cases  of  slowly  growing  tumour  in  or  near  the  central  con- 
volutions ;  in  one  recorded  case  the  fits  recurred  during  fourteen 
years,  and  there  were  long  periods  of  freedom.  The  fits  which  thus 
recur  almost  always  begin  locally,  as  **  cortical  epilepsy ;"  but  local 
commencement,  whilst  it  suggests  organic  disease,  dues  not  prove  it. 
The  most  important  indication  is  the  presence  of  other  symptoms 
besides  the  convulsion.  Occasionally,  in  the  absence  of  other  sym-  • 
ptoms,  causal  indications  may  be  allowed  weight;  e.  g,  a  history  of 
inherited  tendency  to  epilepsy  on  the  one  hand,  or,  on  the  other,  of  a 
cause  of  tumour,  such  as  syphilis.  The  probability  of  epilepsy  is  in- 
creased if  convulsions,  existing  alone,  begin  sometimes  on  one  side, 
sometimes  on  the  other,  and  also  by  the  length  of  the  time  during 
which  they  have  been  the  only  symptom. 

As  stated  above,  the  existence  of  organic  disease  can  almost  always  * 
be  recognised.  In  rare  cases,  the  presence  of  a  tumour  has  been 
unsuspected  until  revealed  by  a  post-mortem  examination.  This  has 
been  especially  the  case  with  tubercular  growths  ;  sometimes  because 
the  symptoms  have  been  masked  by  those  of  some  other  grave  disease, 
or  are  of  a  subjective  character,  like  hemianopia,  readily  overlooked. 

2.  If  the  symptoms  are  such  as  to  indicate  the  presence  of  organic 
disease,  the  second  question  presents  itself, — is  their  cause  a  tumour? 
To  this  question  their  gradual  mode  of  onset  usually  supplies  a  ready 
answer.  In  the  rare  cases  of  tumour  in  which  s*idden  symptoms  occur, 
these  are  always  preceded  by  others  of  gradual  development.  The 
fact  that  the  symptoms  never  attain  a  high  degree  in  the  course  of  a 
few  hours  excludes  at  once  the  common  vascular  lesions,  cerebral 
hsemorrhuge  and  acute  softening  of  the  brain.  The  other  lesions  of 
slow  development  are  few  and  rare. 

Cases  of  general  paralysis  of  the  insane  can  only  be  confounded  with 
the  rare  cases  of  cerebral  tumour  iu  which  symptoms  such  as  mental 
failure,  general  weakness,  and  slow  speech  exist  alone.  The  absence 
of  headache,  optic  neuriiis,  vomiting,  and  the  presence  of  the  tremor 
in  the  muscles  of  the  lips  and  face,  and  of  exalted  ideas,  will  generally 
suffice  for  the  diagnosis. 
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The  TexT  rare  foiiDs  of  chronic  inflaniin&tion  of  the  braio  (aee  p.  468) 
maj  cause  sviuptoms*  ideulical  with  those  that  result  f rxmi  cerebral 
tumour ;  the  aistinctiuns,  an  far  as  thej  exist^  have  been  already  men- 
tk>ue<L 

Intra-crauial  aneurisin  is,  in  fiict,  a  tumour,  and  often  produces  sjm- 
pioms  clusciv  rvseuibliiig  those  of  a  growth.  The  distinction  is  con- 
sidered in  the  chapter  on  tbis  disease. 

Ab«ce&8  of  the  bniin  somftinies  causes  sjuiptoms  which  closely  re- 
semble those  of  tumour,  and  give  rise  to  real  difficulty.  Headache, 
Tumi  ting,  mental  dulness,  aod  optic  neuritis  are  common  to  the 
two  diseases,  but  the  last  is  rather  less  common  in  abace^  than  in 
tumour.  Focal  symptoms  are  also  comparatiTely  rare.  Slowly  pro- 
greKsing  symptoms,  of  uniform  course,  are  chamcterist ic  of  tumour, 
whiie  ill  absct^s  there  is  usually  a  rapid  development  of  acute  and 
grare  cerebral  disturbance,  aft4'r  a  **  latent"  period,  in  whieh  sym- 
ptoms are  tnfl;ug  or  abseut.  The  presence  of  a  cause  of  abaeesa  (pre- 
Tious  injury,  ear  disease,  or  suppuration  elsewhere)  incrt-aaes  the 
probabihty  of  its  ezi»tence,  but  it  must  be  remembered  tbat  injury 
may  cause  eitber  a  tumour  or  an  abi^ceifs.  llie  puiuts  of  distinction 
betweeu  the  two  are  de^-ribed  more  fully  in  tbe  chapter  on  the  latter 
disease 

Acute  meiiiDgitis  can  rarely  be  confounded  with  cerebral  tumour. 
The  only  difficult v  arises  io  ca>e8  of  tubercular  meningitis,  in  which 
tuL^enubir  growtbs  iu  the  br<tin  coexist,  but  cau>e  few  symptoms 
before  the  unset  of  the  meningitis.  One  im{M»itaiit  indication  in  such 
ca^es  is  thtf  degree  of  optic  neuritis  That  which  results  from  the 
meningitis  alune  is  rarely  ci»n^iiierable,  and  if  the  swelling  of  tbe 
papilla  is  great,  and  hsemorrbages  exist — especially  if  such  a  change 
is  found  soon  after  the  unset  of  the  symptoms  of  meningitis, — it 
IS  probable  tbat  there  are  tubercular  grumths  ;  tbe  more  so  if  head- 
ache or  %omitiug  bad  long  prei^ed  the  ouset  of  the  symptoms  of 
inflammation. 

Ocitisionally  an  acute  increase  (or  exen  apparent  onset)  of  the  sym- 
ptoms may  be  Oica^ion^d  by  exjM>»ure  to  some  general  or  sf<ec  al 
morbid  intiuent-e — c^»ld,  tbe  heat  of  the  sun,  or  a  blow  on  the  head, — 
an  iiifluence  whxh  mar  lonceivablT  excite  menin^tis.  but  the  nature 
of  tbe  i-ase  may  often  be  decided  by  the  indications  just  mentioned. 
It  mu»t  be  rememlerxrd  th.tt  tuWrcular  tumuurs  mav  run  an  almost 
latent  course  fur  a  time,  and  may  then  cause  symptoms  so  r^<idly  aa 
to  render  the  dia4^no»i>  a  matter  of  great  difficulty.  In  some 
ci'miariion  ui  tbe  rrlat;ve  dejree  and  extent  of  the  symptoms 
help  the  d»-t.i>ioo.  For  insiam-e,  au  iU-n<*unshed  child,  fire  months 
old.  i-ame  un»i»-r  tr.atnitrnt  for  ricbt-sided  wi^^kness  and  rigidity,  with 
cc»m|'l*^te  |.»aralvs.s  \>i  tbe  left  tbird  n«rTe.  Tbese  symptoms  were 
sai«i  to  La\v  come  on  a  week'  bef«..re.  and  tbe  child  was  thought  to  be 
>ufiFering  fioiu  tubervular  meniikgitis.  But  it  was  unlikely  thai  ao 
exteusive  a  process  as  meningitis  wuuld  c^cimpletely  paralyse  one  third 
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nerve  and  leave  the  other  cranial  nerves  unaffected.  The  symptoms 
pointed  rather  to  a  focal  lesion  of  the  left  cms  cerebri,  probablj  a 
tubercular  tumour,  running  at  first  a  latent  course  ;  the  diagnosis  was 
verified  a  few  days  later.  It  must  be  remembered  also  that  a  tuber- 
cular tumour  and  meningitis  often  co-exist.  In  such  cases  time  alone 
can  render  the  diagnosis  approximately  sure.  If  symptoms  continue 
for  four  or  six  weeks  they  are  almost  certainly  due  to  a  tumour. 

Chronic  meningitis  is  exceedingly  rare  except  as  a  result  of  syphilis 
or  alcoholism.  In  the  latter  case  the  symptoms  are  diffuse,  and 
too  slight  to  be  really  confusing,  while  the  cause  is  commonly 
obtrusive.  Syphilitic  meningitis,  when  local,  may  be  indistinguishable 
from  tumour,  except  in  the  rate  of  the  development  of  its  symptoms. 

Only  those  cases  of  cerebral  tumour  in  which  there  is  jerky  inoo- 
ordination  can  be  confounded  with  disseminated  cerebro- spinal 
sclerosis.  A  sufficient  distinction  is  afforded  by  the  fact  that  in 
sclerosis  the  inco-ordiuation  is  usually  bilateral ;  in  tumour  it  is 
always  unilateral;  in  the  former  there  is  neither  much  headache^ 
Yomiting,  nor  considerable  optic  neuritis. 

3.  If  the  disease  is  a  tumour,  the  next  question  is,  where  is  it  f 
The  answer  depends  on  the  symptoms  present,  the  localising  signifi- 
cance of  which  has  been  already  described,  and  need  not  be  here 
recapitulated.  It  is  important  to  remember  that  the  diagnosis  must 
depend,  as  a  rule,  on  the  grouping  of  symptoms  rather  than  on  the 
presence  or  absence  of  any  one  symptom.  There  is  hardly  any  sym- 
ptom which  may  not  be  absent,  wherever  a  tumour  is  seated,  and  almo^ii 
every  individual  symptom  may  be  produced  by  disease  in  more  than 
one  position.  It  must  also  be  remembered  that,  although  the  general 
region  in  which  the  growth  is  placed  may  be  determined  in  the 
majority  of  instances,  it  is  not  often  that  its  exact  situation  can  be 
confidently  affirmed. 

4.  The  exact  nature  of  the  tumour  can  sometimes  be  determined 
with  a  high  degree  of  prol)ability,  now  and  then  with  practical 
certainty.  Much  more  frequently  hardly  more  than  a  guess  can  l)e 
made — a  guess  that  is  almost  as  likely  to  be  wrong  as  right.  The 
most  important  indications  are  the  following: 

(1)  The  presence  of  morbid  growths  elsewhere,  the  nature  of  which 
can  be  determined.  When  symptoms  of  cerebral  tumour  are  con- 
secutive to  an  infecting  growth  elsewhere,  e,  g,  cancer  of  the  mamma^ 
&c„  it  is  practically  certain  tbat  the  intra-cranial  disease  is  of  the  same 
nature.  In  rare  cases  the  presence  of  an  hydatid  tumour  in  another 
part  indicates  tbat  the  cerebral  tumour  is  of  the  same  nature. 

(2)  The  presence  of  a  distinct  general  disease  of  which  iutra-cranial 
tumour  is  a  common  consequence.  These  diseases  are  tubercle  and 
sy[>hilis.  In  adults,  the  signs  of  phthisis  are  rarely  absent  when  there 
is  tubercular  tumour  of  the  brain,  and  their  presence  is  strongly  in 
favour  of — tbeir  absence  against — the  tubercular  nature  of  the 
growth.     In  children,  however,  signs  of  tubercular  disease 
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are  often  wanting,  and  their  absence  is  of  mucli  less  significance  than 
their  presence.  The  same  is  true  of  a  family  history  of  pLtbisis  or 
tubercular  disease.  A  phvt<i('ai  con  figuration,  such  as  often  co- 
exists with  a  tubercular  tendency,  is  also  in  favour  of  this  nature 
of  the  growth.  The  symptoms  or  histoi-y  of  syphilis,  congenital  or 
acquired,  render  it  highly  probable  that  the  tumour  is  of  syphilitic 
nature.  The  absence  of  a  history  of  constitutional  syphilis,  if  the 
{>atieut  has  had  a  chancre,  should  not  receive  much  weight,  because 
it  is  not  uncommon  for  th^  secondary  symptoms  to  have  been  absent  or 
overlooked.  Moreover,  in  an  adult,  the  possibility  of  the  syphilitic 
nature  of  the  disease  cannot  be  excluded,  unless  we  can  feel  sure  that 
the  patient  has  never  been  exposed  to  the  risk  of  infection  in  the 
ordinary  way,  and.  in  the  case  of  a  woman,  the  assurance  must  include 
her  husband.  Undoubted  syphilitic  disease  is  occasionally  met 
with  where  there  is  no  history  or  indication  of  primary  or  secondary 
disease,  the  former  having  been  unnoticed,  the  latter  absent  or  dis- 
regarded. But  in  both  cases,  of  tubercular  and  syphilitic  indications, 
the  diagnosis  is  a  matter  of  probability  only,  since  a  cerebral  growth 
of  different  nature  sometimes  co-exists  with  either  diathesis. 

(8)  The  sex  of  the  patient  affords  little  indication  of  the  probable 
nature  of  the  tumour,  and  that  afforded  by  age  is  very  limited.  If 
the  patient  is  under  fifteen,  and  presents  no  indication  of  inherited 
syphilis,  the  tumour  is  certainly  not  of  syphilitic  nature.  If  the 
patient  is  an  adult,  and  presents  no  signs  of  phthisis,  it  is  very 
unlikely  to  be  tubercular. 

(4)  The  help  afforded  by  the  seat  of  the  tumour  is  also  small,  and 
is  practically  limited  to  the  following  facts.  Cesteris  paribus,  if  the 
disease  is  within  the  cerebellum  or  pons  there  is  some  probability  that 
it  is  tubercle  or  glioma;  it  is  unlikely  to  be  syphilitic  if  in  the  cere- 
bellum, but  it  may  be  if  in  the  pons.  If  in  the  cortex,  the  probability 
that  it  is  syphilitic  is  considerable,  but  is  less  if  it  is  situated  in  the 
deeper  parts  of  the  hemisphere.  A  tumour  outside  the  brain  tissue  is 
probably  sarcoma. 

(6)  The  course  of  the  tumour  is  sometimes  sugj^^estive.  A  very 
slowly  growing  tumour  in  the  hemispheres  is  probably  glioma,  and  if 
the  development  of  the  symptoms  is  extremely  gradual,  it  is  most 
unlikely  that  the  growth  is  svphilitic.  A  tumour  which  grows  rapidly 
at  the  onset  and  then  becomes  stationary  is  probably  tubercular. 
The  occurrence  of  a  sudden  a|»oplectic  seizure  of  moderate  severity  in 
the  course  of  the  symptoms  is  rare  except  in  glioma. 

(6)  The  effect  of  treatment  is  of  dia^^'nostic  value  only  in  the  case 
of  syi>hilitic  and  tubercular  tumours.  A  disappearance  of  symptoms 
(especially  headache,  optic  neuritis,  and  recent  i)aialytic  symptoms), 
under  iodide  of  potassium  and  mercury,  makes  it  highly  probable  that 
the  tumour  is  syphilitic.  Improvement  under  general  tonics  is  some 
evidence  that  tlie  tumour  is  tubercular,  but  the  value  of  this  indi- 
cation is  at   present   somewhat   dubious,  since  the  nature  of  most 
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tumours  which  tlins  improve  is  uncertain,  and  it  is  passible  that 
other  than  tubercular  growths  may  be  thus  iDfliienced. 

(7)  Multiplicitj  affords  little  indication  of  nature,  because  tuber- 
cular, syphilitic,  gliumatous,  and  cancerous  tumours  are  multiple  often 
or  occasiouallj. 

Pbognosis. — Only  when  tbe  tumour  is  of  syphilitic  nature  can  a 
reasonably  good  prognosis  be  given.  Even  in  such  a  case  it  is  only 
the  disap[>earance  of  the  diffuse  symptoms,  and  of  recent  paralyses, 
that  can  be  confidently  predicted.  Palsy  of  more  than  a  few  months* 
duration  may  persist,  although  the  growth  is  removed;  and  couvul* 
sions  sometimes  continue,  but  it  is  not  uncommon  for  all  symptoms 
to  pass  away.  In  tubercular  tumours  arrest  is  not  uncommon,  and 
the  patient  may  live  on  indefinitely,  for  general  tuberculosis  exists 
less  frequently  than  might  be  expected.  The  symptoms  lessen,  but 
in  what  degree  depends  on  the  seat  of  the  disease;  hemiplegia 
usually  persists,  but  the  symptoms  of  a  cerebellar  tubercle  niiiy 
disappear.  In  all  cases  a  diminution  in  the  headache  and  subsi- 
dence of  optic  neuritis  which  is  moderate  in  degree  (and  has 
not,  as  it  were,  exhausted  itself  by  its  violence)  usually  precede 
other  indications  of  improvement;  they  are  therefore  distinctly 
favorable  signs,  the  recognition  of  which  is  very  important.  Con- 
versely, the  persistence  of  optic  neuritis  is  of  grave  significance. 
These  rules  are,  however  (as  we  shall  see),  true  only  when  no  opera- 
tion is  performed. 

In  other  forms  of  tumour  the  prognosis  is  serious.  As  a  rule 
they  progress  to  a  fatal  termination,  and  the  probable  duration  of 
life  can  only  be  estimated  from  the  rate  of  the  progress  in  the  past 
and  present.  It  is  likely,  however,  to  be  longer  in  tumours  of  the 
cerebrum  or  cerebellum  than  in  those  of,  or  pressing  on,  the  pons  or 
medulla.  Considerable  mental  dulness,  obstinate  vomiting,  severe 
and  frequent  general  convulsions,  apoplectic  seizures,  and  rapidly 
developed  and  intense  optic  neuritis,  are  all  indications  which  render 
the  prognosis  grave  as  to  the  near  future.  On  the  other  hand,  the 
absence  of  these  symptoms  indicates,  other  things  being  equal,  that 
the  danger  is  more  remote.  Yery  chronic  optic  neuritis  is  of  es»peciail 
significance  as  an  indicivtion  that  the  course  of  the  disease  will  be 
slow  and  prolonged.  It  is  probable  that,  in  most  forms  of  tumour, 
arrest  of  growth  now  and  then  occurs,  but  it  cannot  be  anticipated. 
Even  when  the  growth  of  the  tumour  ceases,  ventricular  effusion  may 
cause  persistent  general  symptoms,  which  must  be  expected  to  con- 
tinue unless  relief  can  be  afforded  by  the  surgeon.  The  recent  deve- 
lopment of  cerebral  surgery  has,  however,  improved  the  prospect  in 
many  cases,  as  regards  the  growth  itself,  to  an  extent  that  will  appear 
from  the  next  section. 

Tbeatment. — The  treatment  of  new  growths,  in  such  a  position 
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that  they  are  beyond  the  reach  of  the  knife, and  of  such  a  nature  that 
thej  cannot  be  influenced  by  drugs,  is  always  a  buflSciently  gloomy 
subject,  and  not  least  so  wben  they  are  stated  in  an  organ  like  the 
brain,  in  which  they  cause  peculiar  and  varied  suffering,  and  in  which 
their  development,  even  to  a  moderate  degree,  is  seldom  compatible 
with  life.  Too  often  all  that  can  be  done  is  to  afford  some  slight 
relief  to  symptoms,  and  even  this  is  fieqiiontly  trifling  in  degree. 
The  only  case  in  which  a  considerable  effect  on  the  growth  can  be 
produced  by  drugs  is  that  of  syphilitic  tumour.  Whenever  there  is 
even  a  possibility  that  the  tumour  is  syphilitic,  iodide  of  potassium 
should  be  given  in  increasing  doses  up  to  half  a  drachm  three  times 
a  day,  followed,  if  the  effect  is  inadequate,  by  mercury. 

If  it  is  probable  or  possible  that  the  tumour  is  tubercular,  general 
tonics  are  of  paramount  importance,  and  of  these  cod-liver  oil,  iron, 
and  an  adequate  supply  of  food,  are  more  often  distinctly  beneficial 
than  any  olhtr  agents.  Cod-liver  oil  is  of  especial  importance.  Fresh 
country  air  is  very  useful,  but  does  not,  alone,  exert  such  an  influence 
as  do  tonics.  A  tonic  treatment  is  indeed  desirable  in  most  cases ; 
arrest  of  symptoms  occasionally  occurs  under  its  influence  when  there 
is  no  reason  to  think  that  the  tumour  is  tubercular.  There  is  no 
evidence  that  any  other  drugs  are  capable  of  arresting  the  progress  of 
morbid  growths,  and  the  chief  practical  question  is  the  possibility  of 
excision. 

Apart  from  this  problem  is  that  of  the  relief  of  symptoms  which  we 
are  powerless  to  remove.     Those  that  depend  on  meningitis — which 
extend   beyond  the  original  range  of  mischief,  and  are  characterised 
by  subacute  onset,  with  increased  headache  and  vomiting,  and  often  by 
fever — may  sometimes  be  relieved  by  counter-irritation  and  by  leeches, 
if  the  patient  is  in  a  condition  to  bear  them.    Of  other  symptoms,  head- 
ache is  one  which  most  often  calls  urgently  for  mitigation.     Belief  can 
usually  be  obtained  by  the  hypodermic  injection  of  morphia,  but  the 
ready  habituation  to  the  narcotic  renders  its  use  admissible  only  iu  the 
most  acute  paroxysms.     Indian  hemp  is  sometimes  useful,  but  byo- 
scine  and  especially  antipyrin  are  more  often  effective.      Sometimes 
counter-irritation  to  the  neck  gives  relief  to  occipital  pain,  but  no  local 
application  is  so  effective  as  ice,  which  often  influences  not  only  the 
]»ain,  but  the  vomiting  and  convulsions.     For  the  latter,  bix)mide  of 
]>otassium   is    less    useful   than    chloral.      In    all    cases,    as   much 
bniin-rest as  possible  should  be  secured  ;  active  phvsical  exeilion,  con- 
stipation, heavy  meals,  and  alcohol  should  be  avoided,  since  all  these 
tend  to  increase  the  cerebral  disturbance. 

There  nmains  the  important  question  of  operative  measures,  a 
subject  which  has  buconie  so  extensive  and  complex  as  to  have  passed 
almost  out  ol  the  domain  of  medicine.  Only  the  salient  features  can, 
therefore,  be  noted  here.  Although  it  constitutes  a  step  in  thera- 
peutic j>rogress  of  signal  interest,  second  to  none  in  importance  aud 
in  the  power  of  saving  life,  it  has  limits  that  are  quickly  reached  and 
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may  be  easily  ovbrlooked.  It  is  to  MacEwen,  Godlee,  and  especially 
to  Horsley  that  we  owe  the  discovery  of  the  com|>aratiye  safety  with 
which  even  extensive  operations  on  the  brain  may  be  undertaken, 
provided  strict  antiseptic  precautions  are  observed.  Without  these, 
the  danger  is  great  of  npidly  fatal  inflammation  ;  and  even  with  them 
the  dura  mater  cannot  be  opened  without  some  risk  of  this  event,  or 
of  fatal  shock  to  the  system.  In  all  cases,  therefore,  this  danger  has 
to  be  weighed  against  tbe  prospect  of  success  in  the  removal  of  a 
growth,  or  the  urgency  of  symptoms  that  may  be  relieved  for  a  time, 
even  when  the  tumour  is  beyond  reach.  It  is  only  a  small  proportion 
of  intra- cranial  growths  in  which  extirpation  is  practicable.  A  care- 
ful study  of  the  details  of  299  cases,  by  Allen  Starr,  has  led  him  to 
the  conclusion  that,  while  18  per  cent,  were  accessible,  not  more  than 
6  per  cent,  could  have  been  successfully  removed.  Earlier  diagnosis 
probably  renders  this  estimate  too  small,  but  it  is  certain  that  the 
majority  of  growths  are  beyond  reach.  Tbe  cases  suitable  for  an 
operation  are  those  in  which  the  tumour  is  in  or  just  beneath  tlie 
cortex  of  the  bram.  and  in  such  a  locality  that  its  position  can 
be  inferred  with  confidence,  especially  at  the  motor  region,  and 
probably  also  in  the  occipital  or  up(>er  temporal  lobes.  Those  that 
spring  from  the  membranes  and  compress  the  brain  offer  the  least 
difficulty.  On  the  other  hand,  growths  in  the  central  ganglia,  crura, 
pons,  or  base  cannot  be  successfully  removed,  and  they  consti- 
tute 34  per  cent,  of  the  whole  number.  The  frequency  with  which 
there  is  more  than  one  tumour  is  another  source  of  failure.  A  growth 
in  one  hemisphere  of  the  cerebellum  would  no  doubt  be  accessible,  but 
such  tumours  seldom  cause  distinctive  symptoms  until  they  are  of 
large  size ;  even  then  it  is  scarcely  possible  to  ascertain  their  exact 
situation,  and  attempts  to  remove  a  cerebellar  tumour  have  hitherto 
been  fatal.  The  middle  lobe  of  the  cerebellum  is  so  inaccessible  and 
so  close  to  important  structures  that  it  is  not  likely  that  the  removal 
of  a  tumour  could  be  survived. 

Very  striking  is  the  effect  of  the  operation  in  some  cases  in  which 
the  tumour  has  rendered  the  patient  unconscious,  and  has  brought 
him  apparently  near  the  end  of  life.  Immediate  improvement  has 
been  followed  by  steady  recovery,  and  in  no  malady  has  life  been  more 
distinctly  saved.  But  such  cases  are  unfortunately  few,  and  we 
have  to  put  on  the  other  side  the  fact  that  the  removal  of  an  infil- 
trating tumour,  even  when  perfectly  accessible,  involves  also  that  of 
nerve- elements  which  still  retain  functional  power,  and  therefore  the 
operation  is  followed  by  increased  palsy,  which  may  be,  in  some  degree, 
of  permanent  character.  This  is  a  minor  consideration  when  life  is 
threatened,  but,  in  many  cerebral  tumours,  the  danger  to  life  is  not 
certain  or  near;  the  question  of  an  operation  is  one  of  peculiar 
difficulty  in  many  cases  of  the  kind,  especially  when  the  tumoiv^ 
possibly  syphilitic  or  probably  tubercular  in  nature.  Each  case 
dealt  with  according  to  its  apparent  character  and  obvious  com 
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tlie  introduction  of  a  new  and  greater  danger  to  life  must  be  carefullj 
avoided.  The  danger  is  not  yet  fairly  iDdioated  by  published  facta. 
It  must  also  be  remembered  that  convulsions  do  not  always  cease 
when  their  original  cauHO  is  removed  ;  although  their  recurrence,  after 
an  operation,  is  occasionally  only  for  a  time,  it  is  more  frequently 
persistent 

But  operations  that  fail  to  achieve  their  primary  object  are  not, 
therefore,  devoid  of  result.  The  removal  of  part  of  the  cranial  wall  has 
l)een  found,  by  experience,  to  be  followed  by  a  remarkable  diminution, 
and  even  arrest,  of  the  pain  of  a  growth  that  cannot  be  excised,  an  effect 
which  has  generally  continued  as  long  as  the  patient's  life  endured, 
which  is  seldom,  in  such  cases,  for  many  months.  Hence  this  operation 
has  been  advocated  by  Horsley  as  the  surest  mode  of  affording  relief, 
apart  from  the  possibility  of  exeision.  Pain  is  not,  however,  the 
only  symptom  tbus  relieved.  The  operation  is  usually  followed 
by  a  remarkable  subsidence  of  the  optic  neuritis,  if  this  is  present, 
probably  because  Huid  eff nsed  outside  the  brain  is  no  longer  forced 
into  the  lymphatic  spaces  of  the  papilla,  and  no  longer  conveys  to  it 
material  capable  of  intensifying  intiammalion  that  may  descend  the 
nerve.  Hence  it  is  probable  that  sight  may  sometimes  thus  be  saved, 
even  though  a  certain  anionnt  of  neuritis  persists.  Against  these 
advantages,  however,  must  be  placed  the  possibility  that  life  may  be 
materially  shortened,  and  the  urgency  with  which  relief  is  required 
must  be  carefully  considered.  But  the  danger  to  life  is  less  than 
from  another  procedure  which  has  also  been  advocated  for  the  same 
object,  that  of  puncture  of  the  lateral  ventricles,  any  tender  spot 
being  chosen  if  tbe  seat  of  the  growth  is  uncertain.*  This  has  so 
often  set  up  a  subacute  iuflaniuiation,  fatal  in  one  or  two  weeks,  that 
its  wisdom  is  doubtful,  especially  in  view  of  the  fact  that  it  seems  to 
afford  little,  if  any,  more  relief  than  the  simple  trephining.  But  if  a 
growth  can  be  influenced  by  drugs,  their  employment  is  obviously 
preferable  to  any  operation,  and,  although  the  chance  of  systemic  in- 
fection by  a  tubercular  tumour  has  been  thought  to  justify  the  removal 
of  such  formations,  the  danger  of  this  infection  seems,  in  practice,  to 
be  extremely  small.f 

•  Weir,  Honley,  Knapp,  and  others. 

t  The  above  sketch  deals  only  witli  the  more  obvious  conclusions,  suggested  to  the 
physician,  regarding  a  subject  which  has  lurgely  passed  into  the  provinco  of  surgery. 
As  such,  the  reader  will  find  it  discussed  in  greater  detail,  and  with  much  material 
for  reflection,  in  the  following  articles.  In  these,  and  in  many  others  tliat  have 
appeari'd  during  the  last  three  years,  will  be  found  a  discuMsion  on  fundamental 
questions  of  the  cranio-cerehral  topography,  of  which  some  account  is  given  in  the 
early  part  of  this  volume,  but  which  abounds  with  points  that  are  still  undecided. 

Horbley,  *  Brit.  Med.  Jiiurn.,'  1800.  MacEwen,  ibid.,  1888.  Knapp,  '  Intra- 
cranial  Growths/  Bot»ton,  1891.  Fraser,  'A  Guide  to  Operations  on  tbe  Brain' 
(photogniphs),  Loudon,  1891. 
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INTttA-CRANIAL  ANEURISM. 

Both  the  larger  arteries  of  tlie  brain  and  their  branches  withiu  the 
cerebral  substance  are  occasionally  the  seat  of  aneurismal  dilatation. 
Within  the  brain  the  aneurisms  are  minute,  rarelj  exceeding  a  pin's 
head  in  size,  and  hence  are  called  "  miliary  aneurisms."  Thej  are 
important  chiefly  as  causing  heemorrhage  into  the  substance  of  the 
brain,  in  connection  with  which  they  have  been  described.  Only 
the  aneurisms  of  the  larger  cerebi*al  arteries  will  be  considered  in 
this  section.  Such  aneurisms  are  more  common  in  the  vessels  of 
the  brain  than  in  those  of  similar  size  elsewhere,  partly  on  account 
of  the  considerable  blood-pressure  to  which  these  vessels  are  exposed, 
and  partly  because  their  walls  are  more  frequently  the  seat  of  morbid 
changes* 

Causbs.— Males  suffer  more  frequently  than  females,  in  the  pro- 
portion  of  8  to  2.  Practically  unknown  under  ten  years  of  age,* 
aneurisms  occur  in  each  decade  of  life,  from  ten  to  sixty,  with  nearly 
equal  frequency ;  after  sixty  they  become  rare,  but  are  met  with  occa- 
sionally up  to  extreme  old  age.  About  an  equal  number  occur  before 
and  after  forty,  and  about  one  sixth  in  the  second  decade  of  life. 
Thus  they  are  much  more  frequent  during  the  first  half  of  life 
than  are  aneurisms  elsewhere.  An  explanation  for  this  is  found  in 
their  immediate  causes. 

There  appears  to  be,  in  rare  cases,  a  peculiar  inherited  tendency  to 
the  formation  of  aneurism.  A  distinguished  physician  died  young 
from  the  rupture  of  an  intra-cranial  aneurism ;  ten  years  later  his 
brother,  a  medical  student  aged  twenty,  showed  me  a  distinct  aneurism 
on  an  artery  of  his  hand. 

Tbe  immediate  cause  is  similar  to  that  of  aneurisms  elsewhere— a 
change  in  the  structure  of  the  wall,  whereby  the  muscular  and  elastio 
elements  are  replaced  by  distensible  fibroid  tissue.  In  consequence 
of  this,  the  wall  yields  permanently  under  the  blood-pressure.  A 
bulging  results,  which  goes  on  increasing,  as  the  walls,  thinned  by 
extension,  lose  still  further  their  power  of  resistance.  The  mechanism 
by  which  this  structural  change  is  produced  varies  in  different  cases. 
It  may  be  a  primary  degeneration,  or  the  effect  of  inflammation,  caused 
by  injury  or  imperfect  embolism,  or  the  structure  may  be  changed  by 
syphilitic  disease.  The  two  latter  influences  cause  aneurism  much 
more  frequently  in  this  than  in  other  situations. 

(I)  Priviary  degeneration  is  an  occasional  cause  in  the  second  ^alf 

*  Yet  it  is  possible  that  disease  of  the  arteries  doe  to  inherited  syphilis  may  eans^ 
anearism  in  early  life,  since  ic  may  cause  cerebral  hcmorrhHg^  An  instance  m  a 
hoy  of  eight  is  mentioned  on  p.  889.  The  occurrence  of  aneurism  from  embolism  is 
also  possible  under  ten,  although  1  do  not  know  of  any  recorded  instance. 
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of  life.  It  maj  be  a  simple  fibroid  change  due,  apparently,  merely  to 
the  strain  to  which  the  vessels  are  exj)0>ed,  and  this  is  especially 
influential  in  arteries  which  come  off  directly  from  large  trunks. 
Thus  an  aneurism  was  seated  on  an  abnormal  artery  which  passed 
between  the  internal  carotids  beneath  the  optic  commissure  (Weir 
Mitchell).  Atheroma  seldom  leads  to  simple  dilatation,  although  the 
process  of  breaking  down  of  the  degenerated  wall  sometimes  causes  a 
dissecting  aneurism.  Fatty  degeneration  does  not  involve  a  tendency 
to  yield  before  the  blood-pressure,  as  does  simple  fibroid  change. 

(2)  Injury,  a  blow  or  fall  on  the  head,  is  an  occasional  antecedent 
(in  6  per  cent.*),  and  seems  to  act  sometimes  by  direct  damage  to 
the  wall  causing  traumatic  arteritis,  sometimes  by  a  change  in  the  wall 
of  the  artery,  produced  by  infliimmation  which  spreads  to  it  from 
adjacent  structures.    The  internal  carotid  sutlers  most  from  this  cause. 

(8)  Syphilitic  diBeaBe  affects,  as  is  well  known,  the  arteries  of 
the  brain  more  frequently  than  those  of  other  parts.  Its  charac- 
ters have  been  described  at  p.  425.  A  new  growth  infiltrates 
the  wall,  destroying  the  muscular  tissue,  and  leaving  cicatricial 
damage.  The  wall  is  often  at  last  thinner  and  more  opaque  than 
normal,  the  cavity  of  the  artery  increased,  and  the  vessel  unduly 
distensible.  An  aneurism  has  been  frequently  met  with  in  cases  of 
constitutional  syphilis  in  young  adults,  in  whom  no  other  cause  was 
discoverable.  It  is,  indeed,  surprising  that  this  consequence  is  not 
more  common,  when  we  consider  how  distinctly  the  aspect  of  the  wall 
is  altered,  even  in  cases  in  which  the  disease  has  been  removed  by 
treatment.  But  it  seems  to  be  limited  to  cases  in  which  the  morbid 
process  has  existed  for  a  long  time,  or  has  undergone  spontaneous 
cicatrisation.  It  is  possible  that  an  aneurism  only  forms  when  the 
elastic  lamina  has  been  destroyed ;  this  persists  long  after  the  mu8« 
cular  tissue.  The  basilar  artery  is  a  frequent  seat  of  aneurism  from 
this  cause. 

(4)  Emholiem  is  probably  the  most  frequent  cause  in  the  first  half 
of  life.  There  are  few  cases  during  this  period,  without  indications 
of  syphilis  or  injury,  in  which  there  is  not  evidence  of  past  or  present 
heart  disease.f  We  know  that  the  fragments  of  lymph  which  are 
washed  from  the  valves  in  endocarditis  have  often  an  irritative 
character,  bearing  septic  material  or  organisms;  and  these,  at  the 
place  at  which  they  are  arrested,  may  excite  inflammation  similar  to 
that  in  their  source.  If  an  artery  is  imperfectly  closed  by  such  a 
plug,  its  walls  become  inflamed,  altered,  and  yet  are  still  exposed  to 
the  pressure  of  the  blood,  before  which  they  yield.  The  mechanism 
has  been  traced  in  the  arteries  of  the  limbs,  but,  like  embolic  occlu- 
sion* is  far  more  frequent  in  the  arteries  of  the  brain.  Hence  also 
the  middle  cerebral  artery,  embolic  occlusion  of  which  is  the  most 

•  Eight  t-HSfg  of  131  collected  l»y  Killian. 

f  Tlie  frequency  of  heart  disease  was  noted  by  Lebert  and  other  obwrven^  bnl 
the  significance  of  the  association  wa«  first  pointed  out  by  Cboreh. 
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frequent,  is  tbat  on  wliicli  aneurisms  are  most  common,  and  majeven  be 

multiple.*  Aneurisms  due  to  this  cause  may  occur,  however,  on  anj 
artery,  even  the  basilar  or  vertebrals.  Complete  closure  is  probably 
effective  if  a  pervious  branch  maintains  the  circulation  in  the  vessel 
on  the  cardiac  side  of  the  plug. 

General  Pathology. — Aneurisms  are  twice  as  common  in  the 
syhtem  of  the  internal  carotids  as  in  that  of  the  vertebrals.  The 
middle  cerebi-al  brancbes  are  affected  more  often  than  any  other,  but 
only  a  little  more  frequently  than  tbe  basilar,  the  two  together 
making  up  more  than  half  the  number  of  cases.  Next  in  frequency 
is  the  internal  carotid  itself,  which  is,  however,  diseased  only  half  as 
frequently  as  the  middle  cerebraL  In  two  thirds  of  the  cases  of 
aneuiism,  one  of  these  three  vessels  is  the  seat  of  the  disease.  The 
other  arteries  ai'e  affected  in  the  following  order  of  frequency  :  ante- 
rior cerebral,  posterior  communicating,  anterior  communiciiting. 
vertebral,  posterior  cerebral,  inferior  cerebcliar.f  Aneurisms  of  the 
arteries  of  the  central  ganglia,  within  the  substance  of  the  brain,  are 
verv  rare.  A  remarkable  instance,  in  which  an  aneurism  in  the 
lenticular  nucleus  attained  the  size  of  a  small  chestnut  before  it 
caused  death  by  rupture,  has  been  recorded  by  Bastian.^  Other 
cases  are  on  record  in  which  an  aneurism,  although  not  found, 
was  probable,  because  fatal  haemorrhage  occurred  under  the  condi- 
tions in  which  aneurisms  are  produced  § 

Aneurisms  are  rather  more  common  on  the  left  side  than  on  the 
right  in  the  proportion  of  four  to  three.     In  about  a  fifth  of  the 

*  Recent  medical  literature  abounds  with  illnstrationi  of  the  association  of  intra- 
cranial anearisms  and  endocarditis.  One  striking  instance  may  be  quoted.  A  boy 
twelve  years  old  saflered  from  mitral  disease  after  rheumatic  fever,  and  after  death 
there  were  found  circumscribed  deposits  on  the  mitral  vaWe,  with  numerous  infarcts 
in  tbe  spleen  and  kidneys.  At  the  origin  of  the  left  posterior  cerebral  artery  from 
the  basilar  there  was  a  small  aneurism  the  size  of  a  pea,  and  the  right  posterior 
cerebral  was  closed  by  an  embolus,  immediately  behind  which  was  another  aneurism  of 
similir  size.  The  artery  beyond  waa  obliterated.  Here  we  have  a  demonstration 
of  the  local  association  of  the  two  processes.  (Rauchfuss,  '  St.  Peterstburg  med. 
WocheniM!hrift,'  Feb.  18th,  1878,  and  '  Virchow's  Jahresb.,'  1878,  vol.  ii,  p.  102.) 

f  The  following  is  the  namerical  frequency  in  154  cases,  obtained  by  combining, 
in  so  far  as  they  do  not  overlap,  the  statistics  of  Lebert  ('  Berlin,  klin.  Woclien- 
schrift/  1866),  Durand  ('  Des  AnevrvKmes  du  Cervean,'  Paris,  1868),  and  Bartholow 
(•  Amer.  Joum.  Med.  Science/  Oft.,  1872),  and  the  addition  of  ten  cases  recorded 
by  others: — Middle  cerebral  44  cases,  basilar  41,  internal  carotid  23,  anterior  cere- 
bral 14,  posterior  coiumunicating  8,  anterior  communicating  8,  vertebral  7>  posterior 
cerebral  6,  inferior  cerebellar  8. 

t  •  Trans.  Clin.  Soc./  1884,  p.  la 

§  Another  instance  is  the  case  of  haemorrhage  in  a  boy  of  eight,  with  inherited 
ayphilis  and  arterial  disease,  mentioned  already.  A  very  instructive  case  of  hemor- 
rhage into  one  corpus  striatum,  bursting  into  the  ventricles,  in  a  boy  of  fifteen, 
with  slight  mitral  disease,  has  been  recorded  by  Bastian  ('  Trans.  Clin.  Soc.,'  zTii, 
1884,  p.  21).  In  each  of  these  caaea  an  aueurism  of  a  cerebral  artery  waa  highly 
probable. 
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of  life.  It  ma_T  be  a  simple  fibroid  c1iiiiii;e  due,  nppnrentlv 
tlie  etraiii  to  wliith  tbe  veNsivls  are  i-x|io-eiI,  kdO  lliis  '•' 
influent iitl  in  .irtt'i ion  wliich  (.oinc  off  diructly  from  Ik 
TliiiB  an  iineunHin  was  soatt'il  on  an  alinormal  aclorv  ^vl< 
between  the  iiitiTiial  carotids  beneath  tho  opiii;  nomriKvs 
Miti'bell).  Atheroma  Keldomleail^  to  Hiiuplc  dil.iliili.in.  .1 1 
prtiross  of  bveiikiiig  ddwn  of  l\u:  dt-gcneratiil  Willi  KiiWipiini 
disscetitix  Hn>'iiriHin.  Fatty  do^i'iK-ratiou  doeH  n<it  iuimU. 
to  yield  U'foro  the  blo»d-iii'08»ui'e,  as  does  »iiiiip)<'  Ii1>ri'i<. 

(2)  Injury,  n,  blow  or  lull  im  the  head,  is  iin  i.i'.;i^..i. 
(ill  6  pir  cent.*),  and  seenm  to  act  Boniitinn's  l_v    .'i'- 
the  wall  eiiiisiug  traumatic  aileritis.Boinetinji's  I'V  .1  . 
of  tht!  art«r_r,  produced  by  infliimmation   wlii<'1i  ;;  ' 
adjue-nt.  Btni'imos.    The  internal  .-anaid  snlT-v-  i^.' 

(■^)  Syi'hiUtic   diaeaae  offiita,  as  is   well   Im  ■  . 
the    brain  more  frequently  tliiin  llio>«e  of   •■i\-- 
ters   have    bit'ii    deacril-ed    at   p.  425.      A    1  - 
the   vail,   deHlroyiii(j;    the    inuscalar    tiH^n-'. 
dainiit^o.     The  wall  is  often  at  last  thinn. 
normal,  the  cavity  of  the  artery  ineir;!--'' 
diHteiiijihle.     An  uDeiirism  has  been  fiiiji.' 
constitutional  ByphiliH  in  young  adult-,  i' 
discoverable.     It  is,  indeed,  surprihin.' 
more  common,  when  we  consider  how  ■' 
is  altered,  even  in  cases  in  whieh  tin 

treatment.     But  it  M-ems  to  lie  li 

process  has  existed  for  «  lonj;  tini' 
cicatrisation.    Itisposublo  tliai  . 
el&btic  lamina  bos  b«en  destroyel  - 
oular tissue.    Tlie basilar  artir^  ' 
this  cause. 

(4)  SmhtXtm  is  probably  t1< 
ot  life.  Tbets  an  few  cases  > 
I  or  iitjui7,  in  "bi 
«.t  Wa  Vn-m  y 
1  the  T"!' 
character,  bearing  *ir'' 
pluoi'  ut  whcfiU  tiu?  ' 
that  in  t1iji~ 
plug,  i 
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in  aaeuTlsms  of  the 
>•>  (-orohcll.ir  iirteries,  aad  it  is  not  iuf  re- 
■i-.Ijr.il  and  btailar.     When  sjinptoms 
1.  [hirtlv  locikl.     Heiidiiclie  is  the  most 
hjtruot'.T;  it  is  usually  continuous,  but 
.■at  hits  little  relation  to  the  {losition  of 
is   usually  occi|iital   wlien  the  basilar 
is  also  couimoD,  whatever  be  tbe  seat 
..Mi  diilucss  and  irritability  hiive  beuu  caused 
iiij  Bituatioiia,  but  most  frequently   when  tbt) 
'iisCHsed,  least  frequently  by  aneurinm  of  the 
.iidille  cen'bril,    Conrulsious  are  not  fn^qnent. 
1  [he  middle  cerebnU.     Large  aneurisms  iu  any 
-  jiaralysis  of  limbs,  but  this  is  must  frequently 
middle  cerebral  and  basilar.     Tbe  cmuial  nerves 
\  as  they  are  adjacent  to  the  vessi^lB  most  frequently 
loj.     0[>tic  neuritis  is  not  commnu;  it  has  Ijeen 
ith,  but  only  in  aneurism  of  the  internal  carotid; 
\  double.     Probably  an  ophthalmoscopic  examina- 
ealed  it  in  a  larger  proportion  oficases.     A  murmur, 
T*jiiptom  of  aneurisms  elsewhere,  is  Tery  seldom 
■A'lthin  the  skulL     In  a  few  recorded  cases*  of 
t  ftial  carotid,  not  only  has  the  patient  been  cod - 
lur.   but    this    haa    been    distinctly  audible    on 
Ifao  ^kiill,  and  has  been  arrested  by  preiieure  on  tbe 
JO  entr  vt  aneurism  of  the  left  vertebral  artery,  beside 
I'ln^tn.  a  loud  murmur  could  be  heard  on  each  side, 
-toid  process  and  the  spinal  column. f 
III  ciLit«es  an  aneurism  the  ubstruciion  is  necessarily 
!  i-ulf.lbecausalprofess  produces  no  symptoms.  Never- 
-ilile  that  ti-ansient  symptome  somctimeH  occur  at  the 
uihuiiaui.     In  the  case  recorded  by  Bastian,  mentioned 
p.  531,  three  years  before  the  fatiil  apopleiy,  the  boy 
>(lil'mlv  conruUed,  and  aftiTwarilB  screamed  for  two  or  three 
areful  inquiry  might  elicit  a  history  of  trausieut  aymptoma 
these  cai>ea. 


t  or  SeeciAL  AsrettES. — The  symptoms  produced  by  anen- 

1  arteries  depend  oil  the  structures  adjacent  to  these 

r  reliitions  are  im]ierfei.'tly  presented  iu  the  brain  aft^ 

I  rtmoTed.     Fig.  143,  representing  the  chief  relations,  is 

m,  made  at  my  suggestion  by  Mr,  Shattock,  for  the 

)wing   the  relative    positions  of    the   chief  arteriet, 

■iher  structures  at  the  base  of  the  bmin.     A  reference  to 


^  Holmes  of  Chicago,  Hutrhiiunn,  Uumbli?,  Jvalfr 
'  IK-ut.  Atdt.  f.  kL  U«L,'  Bd.  xxxv,  p.  418. 
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it  will  render  clearer  niany  pointa  in  the  special  ■jmptotnatolog;  ot 
intra-cranial  aueurisina. 

Internal  CaTotid. — An  aneurifltn  may  Iwrormed  within  thecavemons 
■iniiB,  or  after  tbe  artery  has  emerged  from  this,  ai  it  lies  on  the  inner 
aide  of  the  anterior  cliooid  proceas  and  origin  uf  tbe  o['tic  nerre,  with 
the  root  of  the  olfactory  nerve  in  front  of  it.  The  aneurism  maj 
compress  the  adjacent  frontal  and  t  em  |)oro- sphenoidal  lobea,  but  its 
chief  symptoms  aro  due  to  compression  of  the  optic  nerve  on  the 
inner  side,  and  of  the  nervea  in  the  wall  of  the  cavernous  sinua  on  the 
outer  side.  The  sight  of  tbe  eye  on  that  side  fails.  The  third  nerrs 
usually  suffers  early,  and  ptosis  muy  be  the  first  symptom  ;  but  all  the 
muscles  may  ultimately  become  paralysed, and  the  eyeball  may  lose  aen- 
sibilitjr  in  consequence  of  damage  to  the  ophthalmic  branch  of  the 


Tia  118  — Itelationi  of  the  artcr  rs  and  nerv«i  at  II  e  1  »•  of  tba  bTaln 
fron  an  act  b1  d  H«  t  on  ul  1  1  e  bo  cr  n  c  I  ntiei  nnd  wall  of 
the  cavvr  *  i  nni  nere  rfinovpd  um  tie  Ipft  ■  te  INl<'  afund 
bal  m  C  S  a  emn  ■  ilnai  VL  \  pt  r  k  d  proceui  OC  B  o<c 
p  tal  lone  1  e  c  a  al  ervei  ar  nd  chI  iI  I  y  Ri  an  nume  all  iba 
nuniM  of  U  »  trrei  are  nmrVpd  |k  I  <^  (After  a  drawi  g  by 
Ur  C   b  A  Hon  of  Mr  Sbat  ock  t  d  >     to) 

fifth  Smell  al*o  may  be  im]  aired  Whou  the  a  eur  s  n  is  large 
and  exte  ds  bncLwa  ds  it  mav  a  ise  hem  j  1  gia  by  pressure  ou  the 
crus  Frequtntlv  the  pressure  efle  t  s  I  n  ited  to  the  ocular  nerves 
Buiturelaso  u  id  i  leas  tl  ai  I  alf  the  cisce  1  ansiei  t  fulness 
of  the  retinal  veins  has  l>een  observed  to  result  from  the  compression 
of  the  cavernous  sinus  by  a  carotid  aneurism,  but  tlie  pressure  it 
quickly  relieved  by  the  fice  coininunieatiou  of  the  oplitbaiinic  and 
facial  veins  ;  the  enlarged  angular  vein  may  be  conbpicuoua  beneath 
the  skill,  0|>iie  ui-uritis,  when  it  eiiata,  is  apparently  due.  not  to  the 
pressure  on  the  sinus  or  the  nerve,  but  to  the  eitvnsiun  of  inflam- 
mation in  the  viduity  of  the  aneurism  (Michel). 
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Anierior  Cerebral, — The  aneurism  is  uauallj  in  front  of  the 
origin  of  the  vessel,  sometimes  at  a  bifurcation.  The  arterj  runs 
between  tbe  optic  and  the  olfactory  nerves,  and  an  aneurism  here 
exerts  compression  on  the  same  parts,  and  produces  nearly  the 
same  symptoms,  as  one  of  the  internal  carotid,  with  the  important 
exception  that  the  nerves  to  the  muscles  of  the  eyeball  generally 
escape.  An  aneurism  further  forwards  may  cause  no  local  symptoms, 
but  when  the  blood-supply  to  the  cortex  is  interfered  with,  hemiplegia 
results,  and  aphasia,  if  the  disease  is  ou  the  left  side.  The  sac  usually 
has  Yery  thin  walls,  and  rupture  occurs  in  more  than  half  the  casee, 
often  comparatively  early.  The  blood  has  been  known  to  find  its  way 
to  the  lateral  ventricle.* 

Anterior  Communicating, — The  tumour  exerts  pressure  only  on  the 
inner  surface  of  the  frontal  lobes.  The  aneurism  is  usually  small, 
and,  as  a  rule,  no  symptoms  are  produced.  The  wall  is  thin,  and 
here  also  rupture  occurs  early  in  most  cases. 

PoBterior  Communicating, — The  aneurism  is  usually  situated  near 
the  origin  of  the  artery  from  the  internal  carotid.  It  compresses  the 
adjacent  temporo-sphenoidal  lobe,  and  the  pressure  may  even  reach 
the  corpus  striatum  and  optic  thalamus.  The  third  nerve  suffers 
most  frequently.  Affection  of  sight  is  also  common,  but  it  is  usually 
incomplete,  and  we  have  no  exact  observations  on  its  character.  Pro- 
bably there  is  hemianopia  from  pressure  on  the  optic  tract,  which  the 
artery  crosses.  Hemiplegia  is  rare,  in  spite  of  the  proximity  of  the 
▼essel  to  the  crus  cerebri,  because  the  aneurism  is  thin- walled,  and 
usually  bursts  before  it  has  attained  considerable  size,  or  has  exerted 
considerable  pressure. 

Middle  Cerebral, — The  aneurism  is  sometimes  near  the  origin  of  the 
vessel,  but  more  often  within  the  fissure  of  Sylvius,  sometimes  on 
one  of  its  cortical  branches.  Occasionally  there  is  more  than  one 
dilatation.  The  chief  pressure  is  on  the  hemisphere,  and  when  the 
aneurism  is  within  the  fissure  of  Sylvius  the  pressure  may  reach  the 
corpus  striatum.  Paralysis  of  cranial  nerves  is  rare ;  on  the  other 
hand,  hemiplegia  and  convulsions  are  common.  Speech  is  occasionally 
affected  when  the  disease  is  on  the  left  side.  Bupture  occurs  in  two 
thirds  of  the  cases.  Embolism  is  the  common  cause,  and  if  the 
inflammation  engendered  involves  the  adjacent  membranes,  these 
may  be  so  thickened  as  to  resist  external  rupture.  As  mentioned, 
blood,  under  these  circumstances,  may  work  its  way,  in  the  course  of 
a  few  days,  from  the  convexity  to  the  lateral  ventricle.  Aueurisms 
on  the  central  branches  of  the  middle  cerebral  are  small,  and  probably 
cause  no  symptoms  until  they  burst. 

Fertehral  — ^A  distinct  aneurism,  such  as  is  shown  in  Fig.  106,  p. 
is  extremely  rare,  although  both  arteries  have  been  thus  affected 
p.  425).  But  in  most  conditions  described  as  aneurism  there  has 
only  a  general  dilatation  of  the  vessel,  often  determined  by  an  oi 

•  Mott,  •  Brain,'  1889. 
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inequality  in  the  size  of  the  two  arteries.  Important  as  are  the  adjacent 
structures,  svmptoms  have  seldom  been  observed  in  the  cases  in  which 
such  dilatation  was  found.  In  the  case  figured  (p.  250),  facial  spasm 
was  the  result  of  the  compression  of  tbe  trunk  of  the  facial  nerve. 

Basilar. — While  absolutely  second  in  frequency  of  affection,  if 
tbe  shortness  of  the  vessel  is  taken  into  consideration,  tbe  basilar 
exhibits  a  greater  tendency  to  sufiEer  than  any  other  artery ;  this  is 
chiefly  due  to  its  frequent  affection  by  syphilitic  disease.  Occasionally 
there  is  general  dilatation ;  more  frequently  the  anterior  extremity  is 
enlarged  ;  sometimes  there  is  an  aneurism  on  one  side  of  the  vessel  in 
the  middle  of  its  course,  rarely  near  the  origin  from  the  vertebral s. 
The  pressure  is  differently  distributed  according  to  the  position  of  the 
aneurism.  Usually  the  pons  suffers  chiefly,  sometimes  on  one  side 
only  ;  the  pressure  may  even  extend  to  the  middle  peduncle  of  the 
oerebellum  and  the  adjacent  cerebellar  hemisphere,  or  so  deeply  as  to 
reach  the  fourth  ventricle.  The  compressed  portion  is  of  ten  softened. 
An  aneurism  of  the  anterior  part  may  compress  the  crus ;  one  of  the 
posterior  part,  the  pyramids  and  olivary  bodies  of  the  medulla.  The 
third  nerves  rarely  suffer,  but  the  cranial  nerves,  from  the  fifth  to  the 
vagus,  are  frequently  compressed  ;  the  hypoglossal  usually  escapes. 
Internal  hydrocephalus  is  an  occasional  consequence  of  the  obstruc- 
tion to  the  passage  of  liquid  from  the  ventricles.  Rupture  occurs  in 
about  half  the  cases ;  it  is  usually  subarachnoid,  although  the  bloo^ 
sometimes  escapes  into  the  substance  of  the  pons.  It  is  remarkable 
that  in  about  one  third  of  the  cases  there  have  been  no  symptoms  of 
the  tumour  ;  when  present  they  have  consisted  in  occipital  headache^ 
yertigo,  and  the  symptoms  common  to  basal  tumours  in  this  situation — 
paralysis  of  the  limbs,  bilateral  or  unilateral,  and  of  one  or  more 
oranial  nerves  on  the  opposite  side.  The  fifth  suffers  most  f  requentlj^ 
and  sometimes  there  is  neuro-paralytic  ophthalmia.  Difficulty  in 
articulation  and  in  swallowing  are  occasional  symptoms.  Convulsioua 
are  rare.  Besides  the  terminal  apoplexy  which  results  from  rupture^ 
apoplectic  attacks  occasionally  occur,  and  even  end  in  death,  without 
rupture,  in  consequence  of  softening  adjacent  to  the  aneurism,  which 
is  sometimes  due  to  the  closure  of  a  branch. 

Posterior  CerehraL — The  aneurism  is  usually  situated  not  far  from 
the  origin  of  the  vessel,  and  may  compress  the  upper  part  of  pons, 
crus,  temporo-sphenoidal  lobe,  and  the  third  and  sixth  nerves.  Hence» 
when  symptoms  have  existed,  there  has  been  hemiplegia  with  alter- 
nate paralysis  of  these  two  nerves,  especially  of  the  third. 

Cerebellar  Arteries. — Both  the  superior  and  inferior  anterior  cere- 
bellar arteries  have  been  found  affected  with  small  aneurisms,  but 
the  pressure-efl'ects  are  too  various,  and  usually  also  too  slight,  to  be 
of  practical  importance. 

CouRSB — The  duration  of  an  aneurism  can  only  be  inferred  from 
the  inadequate  evidence  afforded  by  the  duration  of  the  sjmptoma. 
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It  i<  certain,  boweTer,  that  tbJB  TOries  between  wide  limiti,  from  a 
Cew  weeks  to  five  or  six  jears.  In  some  caaea  the  aao  become!  filled 
with  clot,  and  a  spontaneous  cnre  is  thus  effected,*  The  inajoritj  of 
cases  bare  ended  hy  the  rupture  of  the  aneurism,  which  is,  so  far  as 
paat  experience  has  gone,  invariably  fatal.  Quickly  dee[>ening  ooma, 
and  sometimes  convulsions,  result  from  the  bamorrhage  into  the 
membninea.  and  death  often  results  in  a  few  hours,  although  some- 
times the  htemorrhuge  occurs  so  slowly  that  life  is  prolonged  for 
days.  Xow  and  then  one  or  more  remissions  occur,  the  cause  of 
which  can  be  traced,  post  mortem,  to  he  tbe  temporary  cessation  of 
the  bsmorrbage,  tbe  blood  having  evidently  been  effused  at  different 
dates.  Thus  one  patient  lived  for  fourteen  days  after  tbe  first  rupture 
of  an  aneurism  of  tbe  anterior  communicating  artery.  When  the 
hemorrhage  occurs  into  the  brain-substunce,  the  symptoms  are  similar 
to  those  in  ordinary  cerebral  htemoirhageu 

DiAOROsiH. — In  a  considerable  nnmber  of  cases  the  dit^osis  of 
iQtraH;nuiial  aneurism  is  impossible,  because,  until  its  rupture,  it 
produces  no  effects  by  which  its  presence  can  he  recognised.  When 
symptoms  are  present,  they  are  commonly  tbose  of  a  tumour,  gene, 
rally  at  the  base  of  the  brain.  The  aneurism  U  a  tumour,  and  its 
distinction  from  a  growth  is  often  impossible,  and  is  only  quite 
certain  when  a  murmur  exists  in  it.  But  such  a  murmur  has  only 
been  heard  in  a  few  cases  of  aneurism  of  the  internal  carotid  or 
▼erlebral  arteries.  The  distinction  may,  howeter,  be  made  with 
probability  when  the  symptoms  of  a  tumour,  in  the  position  of  a 
vessol,  develop  in  connection  with  one  of  the  causes  of  aneurism, 
especially  beart  disease.  Syphilis  and  injury  have  less  diagnostio 
significance,  because  each  (and  syphilis  especially)  is  a  cause  of 
grovrth  more  frequently  than  of  aneurism,  but  this  significance  varies 
according  to  the  seat  of  the  disease.  In  the  cavernous  sinus,  for 
instance,  an  aneurism  is  far  more  probable  than  a  growth.  More- 
over, in  cases  of  syphilis,  the  fact  that  treatment  fails  to  exert  an 
influence  on  the  tumour  is  often  strong  evidence  of  its  aneurismol 
nature. 

Whatever  he  the  apparent  cause,  it  is  of  great  importance  to  recog- 
nise the  correspondeiKe  in  the  position  of  tbe  tumour  with  tliat  of 
one  of  the  arteries  liable  to  be  thus  affected,  and  to  remetiibt^r  the 
special  relation  of  some  causes  lo  certain  arteries,  as  already  described, 
as  embolism  to  the  middle  cerebrul  and  syphilis  to  tlie  basilar. 

The  evidence  of  the  existence  and  seat  of  an  aneurism  have  thus  to 
be  frequently  considered  togetber,  but  the  latter  is  not  often  unequi- 
vocal. The  seat  of  pain  is  of  significance  only  wbeu  it  is  occipital 
(baailar  artrry).  Loss  of  sight  iu  one  eye,  sometimes  extending  to 
the  other — witb,  or  especially  without,  optic  neuritis ;  with  or  with- 

*  A  caM  in  whiib  tlii*  Mcurrcd  iu  an  ■nuuriim  of  tba  iutcmal  carotid  hu  bsen 
id  b>  Mr.  HutchiDMHi  ('  CliQ.  Soc.  Truu..'  1H76). 


out  loiH  of  iint'll  on  the  side  firit  affected, — occurs  in  aneurism  of  the 
iiiteruttl  onrotid  or  anterior  cerebral ;  and  the  distinction  between  the 
two  di'lHjndM  on  the  presence  or  absence  of  paralysis  of  the  other 
aerves  to  the  eyc'bull  first  affected,  wliich  occurs  especially  when 
tlie  aneurism  is  of  the  internal  carotid.  Paralysis  of  the  third 
nerve,  without  loss  of  sight  in  one  (^ye,  is  produced  by  aneurism  of 
the  posterior  conununicating  artery,  and,  witb  hemiplegia  on  the 
opponite  side,  by  aneurism  of  the  posterior  cerebral.  Hemianopia 
would  iucrt'tise  tbe  probability  of  an  aneurism  in  this  part  of  the 
base.  Affivtion  of  the  iifth  alone  is  of  little  significance,  but  with 
bihiteml  weakness  in  the  limbn,  difficulty  of  articulation  or  of 
•wallowing,  it  is  produted  by  aneurism  of  the  basilar,  and  so  also  is 
paralysis  of  tlio  rranial  uer?es  below  the  sixth,  usually  associated 
witli  weakness  of  the  limbs  ou  the  opposite  side.  Hemiplegia  is  of 
little  signi^oaiuv  in  itself,  but  if  considerable  it  is  unlikely  that  there 
is  an  aneurism  of  either  the  anterior  cerebral  or  the  posterior  com* 
muuieatiug  arteries.  Ckneral  convulsions,  epileptiform  in  character, 
are  uot  eonuuon»  but  if  they  begin  locally  they  suggest  that  tbe 
disease  is  in  the  middle  oert^brul.  and  if  they  are  opisthotonic,  that  it 
is  in  tlie  louular.  Thet^e  symptoms  are  of  diagnostic  significance  only 
in  the  presence  of  a  cause  of  aneurism. 

The  iKH^unvuce  of  rupturv,  with  severe  apopW-tic  symptoms,  in* 
cre<i8es  very  much  the  probability  of  tbe  diagnosis,  although  it  is 
then  a  matter  rather  of  scientific  curiosity  than  of  practical  import- 
ance. Even  if  no  previous  tyuiptums  have  existed,  it  may  be 
suspt'Cted  that  sudden  ap<.>plexy,  steadily  deepening  in  degree,  is  due 
to  the  rupture  of  an  aneurism,  if  it  occurs  in  a  young  person,  or  if, 
before  the  degeufrative  period  of  life  is  reached,  there  is  a  hiatorr  of 
heart  disease  or  ot  ^yphiliji,  or  of  injury  to  the  head.  The  characters 
of  the  a(H>plexy  afford  but  limited  indications  of  the  prol^able  s«iU  of 
the  aueuri»itt.  Tho^se  sug^stive  of  lueum^ireal  hjemorrhage  are  of  do 
localising  Kignificauce,  but  those  of  haemorrhage  into  the  pvos  ang^est 
an  aueuru»m  of  the  Ui^^iilar*  or  of  the  commencement  of  the  postenor 
vei*ebral  artery. 

Tbt?  diiiiculties  of  the  diainio:»i5  of  aneuri:»m  do  not  alwavs  cease 
witb  lite.  The  damage  to  tbe  tis^^ues  and  vetusels,  caused  by  tiie 
htemorrbage  tLat  toUow^  rupture,  may  rvud«:'r  it  impossible  to  find 
the  remains  of  a  small  aneurn^m.  et»{Hfi-i^ly  of  one  with  tkin 
dithcult  to  discern  in  the  mastf  of  ciot  around  it.  Bat  un 
h^nioi  rhii^^c,  un«ier  tbe  conditions  thiU  suggest  aneuruuB,  is  enoo^ 
to  j utility  a  ^txvu^  :fUi>pii:iou  oi  its  existence. 


FuouNoiiiH,  —  If  the  aiatirnosis  of  an  intra-crinial  aneurism  is  ci 
the  |>rognoM2i  isi  c\ttt;mcty  ^nsw.     Th^  pcobalilitr  that  d^HUh  will 
lesult  id  very  ^te<it,  Jkud  the  duration  oi  life  is  most  onctfrtsun*  simae 

is  iuipoHsable    to  susv   how  near  or  how  di:>tant  m^y  be  the*  fiifii 
ture.     TheM)  conclusions  are  not  invministed  by  the  fact  tbai^  x&  a 
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CDDsiderable  proportion  of  recorded  cases,  mptaie  has  not  occurred, 
la  most  of  these  the  aneurisms  were  small,  and  caused  no  symptoms. 
The  question  of  prognosis  relates  oulj  to  aneurisms  which  have  caused 
«jm.ptoms,  and  in  most  of  these  cases  rupture  has  occurred.  But  the 
end  maj  not  be  near ;  in  many  cases  the  symptoms  hare  continued 
for  two,  thrc^e,  or  five  years,  and  if  stationary  the  chance  of  long 
duration  is  slightly  greater.  Nor  is  a  fatal  issue  absolutely  certain. 
A  spontaneous  cure  of  intra-cranial  aneurism  has  been  more  than  once 
observed.  In  aneurism  of  the  internal  carotid  the  prognosis  is  dis- 
tinctly better  than  in  that  of  other  arteries,  because  more  can  be  done 
by  treatment,  or  at  least  has  been  done,  than  when  other  vessels  are 
the  seat  of  the  disease. 

TBSATMEirr. — If  an  intra-cranial  aneurism  is  suspected,  it  is  impor- 
tant to  avoid  as  far  as  possible  all  influences  which  tend  to  increase 
the  arterial  pressure,  as  exertiou  and  stooping,  or  which  tend  to  acce- 
lerate the  movement  of  the  blood,  as  alcohol.  To  these  ends  also  the 
bowels  should  be  kept  loose,  and  the  patient  should  sleep  with  head  and 
shoulders  well  raised.  If  there  is  reason  to  suspect  that  the  aneurism 
is  of  syphilitic  origin,  ioJiJe  of  potassium  should  be  given  to  preyent 
increase  of  arterial  disease  elsewhere  ;  although  it  is  not  to  be  antici- 
pated that  it  can  influence  an  aneurism  already  developed,  it  may  pro- 
mote coagulation  in  it.  Ergotine  has  been  recommended,  but  the 
wall  of  an  aneurism  contains  no  tissue  on  which  the  drug  can  act. 
More  reasonable  measures  are  those  designed  to  favour  coagulation  in 
the  sac.  These  consist,  first,  in  the  *'  starvation  "  treatment,  the  utility 
of  which  in  intra-cranial  aneurism  has  still  to  be  proved,  whatever 
be  the  origin  of  the  aneurism.  Secondly,  iodide  of  potassium  has  been 
given  to  promote  coagulation,  and  with  a  result  which  certainly  warrants 
its  employment.  In  one  case*  the  patient,  a  woman  aged  forty,  suffered 
f  ix>m  right  frontal  headache,  photophobia,  impaired  vision  in  the  right 
eye,  and  |varalysis  of  the  external  rectus ;  a  systolic  murmur  could  be 
heard,  loudest  at  the  right  temple.  Iodide  of  potassium  was  given  in 
doses  increasing  to  36  grs.  daily.  Four  months  later,  after  a  violent 
attack  of  vomiting  and  purging,  the  murmur  suddenly  ceased, and  did 
not  recur.  In  five  weeks  the  paralysis  of  the  external  rectus  had  dis- 
appeared. There  can  be  no  doubt  that  an  aneurism  existed,  and  that 
coagulation  had  occurred  in  the  sac  The  immediate  cause  of  the 
clotting  was  probably  the  prostration  from  the  vomiting  and  purging, 
but  it  is  at  least  possible  that  the  result  may  have  been  favoured  by 
the  iodide  of  potassium,  since  this  drug  certainly  promotes  coagulation 
in  aortic  aneurisms.  The  third  method  of  promoting  coagulation  in 
the  sac  is  to  ligature  the  artery  from  which  the  diseased  vessel  derives 
its  supply  of  blood.  Hitherto  this  has  onlv  been  adopted  in  the  case 
of  aneurism  of  the  internal  carotid,  for  which  the  common  carotid  has 
been  tied  with  success.     It  is  only  in  aneurism  of  this  artery  that  the 

•  Recorded  bj  Dr.  Humbles,  of  Corfe  Caitlc, '  Lmucv t,'  1875,  ii,  pp.  480  mud  874. 
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diagnosis  has  been  suffioientlj  sure  to  justify  tbe  surgeon's  inierferenoe; 
If  other  aneurisms  oould  be  diagnosed  with  equal  certaintj,  this 
measure  would  be  more  often  justifiable.  For  basilar  aneurism,  the 
Tertebrals  would  haye  to  be  tied,  but  Dr.  Alexander,  of  Liyerpool,  has 
shown  that  this  operation  is  practicable,  and,  if  not  devoid  of  danger, 
is  attended  with  less  risk  than  is  the  aneurism  itself.  When  rupture 
has  occurred,  no  treatment  has  hitherto  had  any  influence,  but  the 
onset  of  apoplexy  increases  the  indication  for  ligature,  and  likewise 
its  justification,  unless  tbe  end  is  obviously  too  near  to  permit  life  to 
be  saved. 


DEGENERATIONS  OF   THE  BRAIN. 


CYSTIC  DEGENERATION. 

Ths  sbrunken  brain  of  the  old  is  occasionally  riddled  with  small 
cavities,  from  the  size  of  a  pea  downwards.  The  clutnge  is  seen 
cbieflj  in  the  white  substance,  and  is  sometimes  general,  sometimes 
limited  to  certain  parts.  Tbe  cavities  are  the  enlarged  perifascular 
spaces,  and  tbe  alteration  seems  to  represent,  in  the  substance  of  tbe 
brain,  the  senile  atrophy  which  causes  the  surface  to  shrink,  the  sulci 
to  be  widened,  and  tbe  subarachnoid  fluid  in  them  to  be  increased  in 
quantity.  It  is  also  usually  associated  with  a  similar  enlargement  of 
the  ventricles.  As  Obarcot  has  pointed  out,  the  most  frequent  seat 
of  this  cystic  degeneration  is  a  zone  of  the  white  substance  between 
the  region  supplied  by  the  cortical  arteries  and  that  of  tbe  central 
vessels,  in  which  the  terminal  branches  of  each  set  are  inadequate  for 
the  perfect  maintenance  of  nutrition.  It  is  not  probable  that  these 
cavities,  however  numerous,  give  rise  to  symptoms,  any  more  than 
•does  the  general  shrinkage  of  the  brain,  but  the  arteries  within  them 
have  but  little  support,  and  dilatation  and  rupture  may  be  facilitated* 
especially  when  the  cavities  exist  outside  tbe  lenticular  nucleus,  where 
cerebral  bsemorrhage  so  often  takes  place.  They  often  contain  dibrU 
of  nerve-tissue,  and  hsematoidin  crystals,  the  remains  of  some  small 
•extravasation.  Occasionally,  especially  in  the  pons,  the  cavities  are 
met  with  at  an  earlier  age,  even  in  young  adults,  and  are  then  some- 
times thought  to  have  a  pathological  significance  which  they  do  not 
really  possess. 


CHRONIC  PROGRESSIVE  SOFTENING. 

The  old  view,  that  softening  may  occur  as  a  primary  process, 
although  wrong  as  regards  the  common  acute  softening,  seems  to  be 
justified  by  rare  cases  in  which  softening  occurs  without  demonstrable 
association  with  disease  of  the  arteries,  or  correspondence  with  their 
distribution,  and  is  so  gradual  in  its  onset,  and  slowly  progressive  in 
its  course,  as  to  make  a  dependence  on  the  vessels  very  improbable. 
Some  cases  of  this  kind  have  been  collected  by  Wernicke,*  and  a 

*  *  Lebrbach  der  Gcbim-Krankbeiten,'  Bd.  ii,  p.  149. 
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few  otber  instances  are  to  be  found  in  medical  literature,  old  and 
recent.  The  uflection  is  almost  always  Gcated  in  tbe  white  substance 
of  the  hemispbere,  a  feature  in  which  it  differs  from  Ihc  acute  soften- 
ing of  uctiial  obstruittiun.  But  there  is  no  reason  to  sujipose  that  tha 
grey  matter  invariably  escapes.  The  change  consists  of  simple  white 
Bofleuing,  which  prti.sents,  under  iho  microscope,  chiefly  the  product! 
of  degeneration.  The  affected  aren  is  often  abarply  limited  from  the 
adiaeent  norra.il  euhslauce.  The  eiteut  of  the  lesion  varies  much  in 
different  casi's:  snUcortieal  softening  has  even  extended  through  the 
whole  eoDvexity  of  one  hemit.pherc.  Although  the  grey  matter  of  the 
cortex  has  not  been  primarily  affeclcd  in  the  c.iscs  examine<l,  it  may 
suffer  secondmly  when  the  softening  of  the  white  sulistiince  is  exteu- 
live.  Tliedifflnent  tissue  ia  then  limited  externally  by  the  pia  mater, 
and  sometimes  there  is  a  thin  layer  of  cortical  grey  mutter  below  this. 
Chronic  softening  may  also  affect  tbo  cerebellum,  but  it  thcro  differs 
from  the  cerebral  softening,  since  the  cortex  suffers  more  than  tha 
white  substiQce.  I  hare  seen  the  cortex  of  almost  the  whole  of  both 
hemispheres  of  the  Lerebeliinn  uniformly  softened  and  atrophied,  while 
the  white  substtince  was  unaffected.  In  this  case  there  were  also 
several  areas  of  softening  in  the  cerebral  hemispheres,  in  the  whita 
■ubstance  and  in  the  grey  matter  of  the  cerebral  ganglia. 

The  recorded  cases  are  still  too  fen  to  afford  much  information  re- 
garding the  causes  of  chronic  progressive  softening.  AH  that  can  be 
■aid  is  that  it  occurs  in  both  sexes,  and  is  a  disease  of  the  second  half 
of  life,  most  frequent  between  sixty  and  eighty.  The  chief  symptoms 
arehemiplegia— motor  and  sensory —of  gradual  onset.  Weakness  com- 
mences ill  one  part  and  gradually  spre^Lila  to  the  whole  of  one  side,  but 
without  considerable  sensory  less.  Sliglit  irritative  symptoms  occur, 
numbness,  tingling,  and  formication  iu  the  limbs,  and  in  some  cases 
these  have  been  the  seat  of  |>aroxysiual  pain.  Bigidity  may  accom- 
pany the  commencing  paralysis,  but  ceases  when  it  is  fully  developed. 
Convulsions  are  very  rare.  There  may  be  occasional  attacks  of  giddi- 
ness, but  apopleetic  seizures  do  not  occur  iu  the  chronic  form.  The 
intellect  may  be  little  affeciid,  or  the  patient  may  become  dull  and 
apathetic,  and,  towards  the  last,  comatose.  But  the  cerebral  aym- 
ploms  have  usually  reached  a  certain  degree  of  severity,  and  then 
remained  stationary.  Death  ultimately  occurs  from  bedsores,  pneu- 
munia,  or  some  iutercurreut  senile  malady,  perhaps  favonred  bj  the 
nen-uus  state.  The  duration  of  recorded  cases  has  varied  betTOen 
a  few  months  and  two  years,  but  the  onset  caunot  eaailj  be  fixed. 

Although  it  is  not  probable  that  the  condition  is  direoUj  related  to 
arterial  disease,  the  ItiUer  is  ]>r<.'e'-'nt  in  most  senile  cases,  and  m^ 
have  an  indirect  inducnee  in  determiuiug  the  Itsiuii,  its  eummon  seat, 
the  white  substance,  bfiag  uouriahed  partly  by  the  central,  jNirtly  by 
the  cortical  vessels,  with  the  effect  just  mcntiuued  in  the  a4:couot  of 
cystic  degeneration.  Subacute  and  uouta  OMM  KM  nM  with,  which 
present  eveij  gradation  of  eourse  l»tl*.Mfti||mtoHl>  fona.  tbv  ]c*s 
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rapid  forms  of  softeDiiig  from  arterial  occluBion,  and  Focal  inflam- 
matory' aoft«iitng.  It  is  especially  important  to  keep  in  view  the 
vases,  in  the  old,  in  which  the  symptoma  suggest  a  focoj  chronio 
infiammatioQ  (mentioned  on  p.  469).  Patbologiual  facta  are  urgent!/ 
needed  regarding  all  these  forms,  and  the  sabject  is  commended  to 
the  notice  of  those  under  whose  observiLtion,  id  workhouses  for  in- 
stance,  the  disenst^s  of  the  old  so  often  come. 

It  will  be  seen  that  the  chronic  symptoms  bear  a  coni<id>>rable 
TCsemblance  to  those  of  ct^rebral  tumour.  A.  difference  is  in  the 
fact  that  headache  is  mure  often  absent  than  pre<eac,  and  nrj 
Birelr  reaches  the  degree  of  intensity  that  is  so  characteristic  of 
tnmour.  Optic  neuntia  has  also  been  absent  in  the  cases  in  which 
the  eyes  have  been  ezaraJncd.  The  greatest  di^nostic  difSculty  is 
presented  by  casea  of  very  chronio  courne.  If  symptonis  develop  in 
a  subacute  manner,  reach  a  considerable  degree  of  intensity  in  eii 
weeks  or  two  mouths,  and  then  remain  stationary,  the  distinction  from 
tumour  is  more  easy,  because  a  rapidly  growing  new  formation  rarely 
nnder^'oea  early  arrest.  The  uge  of  the  patient  is  aUo  of  some  sig- 
nificance ;  in  the  first  haH  of  life,  tumour  is  more  probable  than 
■oftening.  Tbe  occurrence  of  general  conrulsions  makes  softening 
unlikely,  but  conical  fits  may  be  produced  by  soheuing  situated  at 
the  motor  r^-ion. 

Little  can  be  said  regarding  the  treatment  of  these  oases.  Our 
knowledge  of  them  depends  only  on  the  cases  in  which  the  nature  of 
tbe  disease  has  been  ascertained  by  a  post-mortem  (examination,  and 
in  these  it  does  not  appear  that  any  ti-eatment  euiplnved  has  had  nn 
appreciable  infineuce  on  the  course  of  the  disease.  The  moat  suitable 
measures  will  probably  be  those  recommended  fur  the  clironic  stage  of 
Mut«  softening — rest,  nutritious  food,  with  general  and  cardiac  tontcE. 


DISSEMINATED  OR  INSULAB  8CI.EB0SIS. 

The  disease  thus  named  consists  in  tbe  formation  of  scattered  islets 
of  acterosia  in  varioas  parts  of  ttie  brain  and  spinal  cord,  sometimes 
lUso  in  the  cranial  nerves.  Onr  knowledge  of  the  affection  is  roL'ent. 
The  lesion  iras,  indeed,  long  since  figured  by  Carswell  and  Cruveilbier, 
and  it  was  described,  thirty  years  ago,  by  Frerichs,  Bindfleisib,  &a,  but 
tbe  malady  waa  not  generally  reoogniaed  until  re- investigated  hj 
Tolpoan.  and  by  Charcot  and  his  pupils,  and  described  by  Ohan-ot  in 
Us  widely  ciroolated  '  Lectures.'  It  is  called  by  the  French  "  Sclerose 
a  Plaques  Disseminees,"  by  tbe  Geimans  "Multiple  Sclerosis,"  and, 
untry,  the  French  designation  has  been  modified  into  "IMs- 
L  Sclerosis;"  but  it  is  also  called  "Insular  Scleroais,"  a 
t  term,  proposed  by  tbe  late  Dr.  Ibxon. 
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The  pathological  relations  of  the  morbid  process  are  still,  to  a  large 
extent,  obscure,  and  much  reuiaius  to  be  done  in  elucidating  its  clinical 
history  and  pathological  relations.  As  regards  the  svmptoms  of  the 
typical  form,  little  can  be  added  to  the  description  given  by  Charcot, 
but  there  is  much  uncertainty  regarding  the  untypical  varieties,  which 
are  by  no  means  rare. 

Three  forms  of  the  disease  have  been  distinguished — cerebral, 
spinal,  and  cerebro* spinal,  according  to  the  situation  of  the  islets 
of  sclerosis,  and  the  corresponding  difference  in  the  symptoms  thej 
produce  The  cerebro-spinal  variety  must  be  regarded  as  the  typical 
form,  which  gives  rise  to  the  complete  series  of  symptoms ;  but  the 
disease  may  be  at  first  limited  to  one  part,  and  may  afterwards  become 
general;  or  it  may  remain  limited,  so  far  as  symptoms  are  concerned, 
to  the  part  first  affected.  Hence  the  nature  of  many  cases  is  mis- 
understood, and  other  diseases  have  often  been  described  as  examples 
of  this  affection  ;  its  name  having  become  familiar,  it  is  apt  to  be 
suspected  where  it  does  not  exist. 

Etiology. — Insular  sclerosis  occurs  in  both  sexes  with  nearly  the 
same  frequency.  It  is  met  with  at  almost  all  periods  of  life  between 
childhood  and  old  nge,  but  especially  in  the  first  half  of  adult  life. 
The  majority  of  the  cases  commence  between  twenty  and  thirty- 
five.  In  one  verified  case  it  commenced  at  seven,  aud  its  symptoms 
have  been  observed  still  earlier;  in  another  case  it  began  as  late  as 
sixty,  but  in  old  age  it  is  extremely  rare.  Direct  heredity,  or  the 
affection  of  two  brothers  or  sisters,  has  been  noted  in  a  few  instances, 
but  is  quite  exceptional ;  indirect  inheritance  is  more  oommon, 
shown  by  a  family  history  of  insanity,  epilepsy,  or  of  some  form  of 
chronic  paralysis.  Often,  however,  no  hereditary  predisposition  can 
be  trac  ed.  In  about  half  the  cases  the  disease  develops  without  any 
recognisable  cause,  near  or  distant.  Among  the  influences  to  which 
it  has  been  immediately  ascribed,  the  most  frequent  are  exposure*  to 
cold,  mental  distress,  over-exertion,  some  acute  disease,  an  actual  lesion 
of  the  central  nervous  system  of  traumatic  or  other  nature,  or  some 
specific  febrile  disease.  But  any  single  exciting  influence  is  to  be 
traced  only  in  a  very  small  proportion  of  the  cases,  aud  the  most 
noteworthy  fact  regarding  them  is  the  occurrence  of  the  disease  at  a 
time  of  life  when  general  influences  have,  as  a  rule,  no  late  sequelse. 
Among  the  acute  diseases  that  have  preceded  it,  typhoid  fever  and 
smallpox  are  the  most  frequent ;  it  has  also  been  known  to  follow 
diphtheria  and  erysipelas.  The  preceding  morbid  processes  in  the 
nervous  system  have  been  apparently  acute  or  subacute  inflammation 
(myelitis,  &c.),  primary,  or  secondary  to  some  injury.  Their  symptoms 
have  subsided,  or  have  left  some  stationary  residual  effects;  after 
an  interval  of  a  year  or  more,  the  indications  of  insular  sclerosis  have 
slowly  developed  I  have  kiiown  it  to  begin  during  pregnancy,  remain 
stationary  until  the  next  pregnancy,  and  then  become  progressive. 
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Precetlirig  sjpliilis  c&n  ac&rcely  ever  be  traced,  so  that  it  is  doubtful 
whether  the  verj  rare  cases  io  which  Bjmptoms  oE  this  disorder  in 
■jphilitic  subjects  have  been  removed  bjr  treatment  wera  really  due  to 
sclerosis* 

Patholooicai.  Akatovt.— The  islets  of  scleront  that  Gharacterisa 
the  disease  are  alwa.Ts  irregular  ia  situation,  scattered,  as  it  wore  at 
random,  through  the  centml  nervous  sjstem,  subject  only  to  the  most 
general  laws  of  distribution,  ami  corresponding  in  locality  in  no  two 
cases.  1  be  only  Ilw  which  can  be  traced  is  that  they  generally  com- 
mence in  the  white  substance.  In  the  bmia  they  seldom  invade  the 
giejr  matter  of  the  cortex,  and  never  seein  to  be^  in  it,  however 
oamerous  they  may  be  in  the  white  substance  of  the  centrum  ovale,  a 
tavourite  seat,  Tliey  are  irregular  in  shape,  and  vary  in  size  from  that 
ot  a  pea  (or  less)  to  that  of  a  walnut.  In  colour  they  are  reddish  grey,  a 
little  darker  than  the  normal  grey  substance  of  the  cortex,  and  rather 
more  translucent.  Their  section  is  usually  on  the  level  of  that  of  the 
adjacent  cerebral  tisaue  i  occasionally  it  ia  a  little  depressed,  but  on 


Fie.  144.— IniuUr  icUrods. 

A.  CEnCram  ovale  of  right  hemiaplieTS. 

B.  Poa>  snd  medulla. 

C.  Peri-epeiidynial  Ki'1eri«ia  around  tha  detcending  coma  of  tbs  lateral 
veDtride.    (A,  B,  and  C  are  fiom  an  original  csae.) 

D.  Sections  of  the  apinal  cord  to  ihom  the  varying  diatribntiuD  of  tlio 
aclcrmis  at  diSemit  regioiii.     (Afcer  L«yden.) 
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the  surface  (as  ia  the  crus  or  pons  or  cord)  they  are  sometimes  slightly 
prominent.  The  sclorosis  does  not,  however,  increase  perceptibly  the 
volume  of  the  part  in  which  it  occurs.  To  the  naked  eje  the  islets  are 
sharply  defined  ;  the  transition  to  the  normal  tissue  is  sudden.  The 
consistence  of  the  sclerosis  is  usually  a  little  firmer  than  that  of  the 
brain-tissue,  and  they  are  sometimes  distinctly  firm  ;  occasionally,  in 
old  cases,  some  may  be  almost  cartilaginous  in  their  firmness.  Owing 
to  the  position  of  the  islets  in  the  cerebral  hemisphere  there  is  usually 
no  indication  of  their  presence  on  the  surface  of  the  brain,  even  when 
a  large  number  are  found  in  its  interior.  Although  the  cortex  is 
seldom  involved,  the  central  ganglia  are  frequently  invaded,  and  the 
sclerosis  is  sometimes  abundant  beneath  the  lining  membrane  of  the 
lateral  ventricle  (Fig.  144,  C)  and  in  the  corpus  callosum.  In  the 
crus  and  pons  the  islets  are  often  numerous  ;  some  may  be  conspicuous 
on  the  surface  from  their  contrast  with  the  white  fibres  which  con- 
stitute the  superficial  layer  of  these  parts,  while  others  are  scattered 
through  the  interior  of  the  pons  or  medulla.  They  are  met  with  also 
in  the  cerebellum,  but  are  usually  few,  and  here  also  are  confined  to 
the  white  substance.  In  the  spinal  cord  the  areas  of  disease  appear 
on  the  surface  as  grey  patciies ;  they  are  irregular  in  size,  but  usually 
of  greater  vertical  than  transverse  extent,  and  on  section  they  are 
seen  to  extend  for  a  variable  distance  in  the  substance  of  the  cord, 
sometimes  through  a  considerable  part  of  one  half  (Fig.  144,  D),  and, 
ill  cases  of  long  dumtion,  the  disease  may  even  extend  through  the 
whole  thickness  of  the  cord.  Such  diffuse  sclerosis  of  the  lower  part 
of  the  cord  has  been  met  with  in  association  with  characteristic  islets 
in  the  upper  part  of  the  cord  and  brain,  from  which  it  probably  does 
not  differ  in  nature.  Very  rarely,  however,  a  slight  diffuse  sclerosis 
has  united  the  spots  of  disease  in  the  brain.  The  cranial  nerves  are 
often  involved;  for  a  certain  distance  a  nerve  may  be  grey  and 
sclerosed  either  in  its  entire  thickness  or  in  part.  The  olfactory, 
optic,  third,  fifth,  and  facial  nerves  are  those  that  have  been  most 
frequently  affected.  Less  commonly  the  roots  of  some  of  the  spinal 
nerves  are  affected. 

In  the  diseased  areas  there  is  an  overgrowth  of  the  neuroglia  and 
a  wasting  of  the  nerve-fibres.  The  tissue  contains  connective-tissue 
elements,  glia-cells  and  fibres,  spider-cells,  and  ultimately  a  mass  of 
fine  fibres,  denser  in  aspect  than  the  fibres  of  the  normal  neuroglia. 
Among  these  tissue-elements  there  may  be  fatty  granules  and  globules, 
the  remains  of  the  degenerated  nerve-elements.  The  nerve-fibres  that 
pass  through  are  changed  in  various  degrees.  The  chief  alteration  is 
a  narrowing  of  the  white  substance,  which  becomes  reduced  (as  seen 
in  section)  to  a  narrow,  scarcely  appreciable  ring  around  the  axis- 
cylinder,  and  even  this  may  cease  to  be  recognisable.  The  axis- 
cylinders  persist  longest,  but  ultimately  they  may  disappear.*     The 

*  The  persisteiico  of  the  axis-cylinders  was  first  ]>ointed  out  by  Charcot,  and  has 
been  since  confirmed  by  Schultze,  Dejerine,  Babincki,  and  others. 
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trails  of  the  yessels  become  thickened,  and  the  increase  of  the  adja- 
cent connective  tissue  may  be  verj  conspicuous.  Should  the  sclerosis 
involye  the  grej  substance,  the  nerve-cells  become  atrophied,  and  the 
intervening  structures  suffer  changes  like  those  of  the  white  sub- 
stance, but,  from  its  nature,  less  readily  perceived.  Over  affected 
areas  that  reach  the  surface  there  may  be  a  slight  thickening  of  the 
pia  mater,  but  seldom  sufficient  to  be  recognised  with  the  naked  eje. 

If  an  area  of  sclerosis  occupies  part  of  a  tract  of  fibres  that  is  liable 
to  undergo  secondary  degeneration,  such  degeneration  may  or  may  not 
be  found  beyond  the  part  diseased,  but  it  is  usually  present  in  some 
degree.  The  difference  seems  to  depend  on  the  condition  of  the  axis- 
cylinders  ;  as  long  as  the  change  is  confined  to  the  white  substance  of 
the  nerve-fibres  there  is  no  secondary  degeneration,  but  as  soon  as 
the  axis-cylinders  suffer,  degeneration  occurs. 

When  the  optic  nerve  undergoes  general  atrophy,  the  same  ten- 
dency is  seen  for  the  axis-cylinders  to  persist  and  the  medullary 
sheath  to  suffer.  The  connective  tissue  is  much  increased  between 
the  bundles  and  in  the  inner  nerve-sheath,  and  the  nuclei  between 
the  nerve-fibres  are  multiplied  (Uhthoff).  An  islet  of  sclerosis  in 
this  or  any  nerve  presents  the  conditions  already  described. 

Symptoms. — The  wide  yariations  in  the  position  of  the  islets  of 
sderosis  entails  a  corresponding  difference  in  the  symptoms  that  are 
produced.  Loss  of  muscular  power  in  the  limbs,  variously  distri- 
buted, and  often  at  first  partial,  is  the  most  constant  manifestation  of 
the  disease.  Since  the  morbid  process  usually  involves  the  pons  and 
spinal  cord  as  well  as  the  brain,  some  islets  can  hardly  fail  to  occupy 
the  motor  tract.  The  deficiency  of  power  in  the  arms  is  very  variable 
in  degree,  but  the  characteristic  feature  of  the  weakness  is  its  associa- 
tion with  a  peculiar  symptom,  jerky  irregularity  of  moyement,  wide 
in  range,  and  ceasing  on  rest.  It  may  exist  also  in  the  neck  muscles, 
and  in  the  legs ;  also  in  the  latter  it  is  often  masked  by  the 
general  unsteadiness  it  causes,  but  it  is  sometimes  conspicuous, 
eyen  when  the  arms  are  little  affected;  ataxy  may  exist  alone, 
but  simple  spasmodic  paraplegia  is  still  more  common.  Some  of  the 
eranial  nerves  are  often  also  paralysed.  Among  other  symptoms, 
nystagmus  is  exceedingly  common,  and  so  is  a  peculiar  disturbance 
of  articulation.  These  symptoms  yary  in  occurrence  and  degree, 
in  different  cases,  to  an  extent  which  makes  it  impossible  to  give  a 
description  of  the  disease  alike  accurate  and  comprehensive,  and  also 
gives  rise  to  numerous  difficulties  in  its  diagnosis. 

The  yariation  in  the  character  of  the  symptoms  extends  to  their 
order  and  to  their  mode  of  onset.  In  some  cases  the  peculiar 
inco-ordination  in  the  hands,  or  in  one  alone,  is  the  first  indication  of 
the  disease.  In  other  and  more  frequent  cases  the  leg^  first  become 
weak,  or  the  patient  is  unsteady  in  standing  or  walking.  Dull  pains 
in  the  limbs  may  trouble  the  patient  for  a  year  or  two  before  th* 
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onset,  or  a  sense  of  '*  numbness  **  in  the  bands  and  feet,  occasionally 
with  actual  lessened  seusiitilitj,  may  occur  and  pass  away,  or  eveu 
recur  more  than  once.  Less  commonly  some  cranial  nerve-palsy 
occurs  at  tbe  onset,  or  speech  is  observed  to  be  peculiar,  but  in  the 
majority  of  cases  tbe  limb  symptoms  precede  the  otbers.  It  is 
important  to  remember  that  some  of  the  preceding  symptoms  may  be 
due  to  a  morbid  process  connected  with  the  cause  of  the  diseasef. 

Of  the  individual  symptoms,  the  jerky  irregularity  or  tremor  is  the 
most  peculiar  and  characteristic.  It  is,  as  just  observed,  manifested 
most  frequently  in  the  arms.  At  rest  the  limb  is  still,  and  presents 
no  spontaneous  tremor,  but  as  soon  as  a  movement  is  attempted,  in 
the  endeavour,  for  instance,  to  take  hold  of  some  object,  tbe  arm  is 
thrown  about  in  a  wildly  irregular  manner,  and  moves  in  sudden 
quick  jerks,  now  in  one  direction,  now  in  another,  until  at  last  by  a 
great  effort,  and  sometimes  with  a  sudden  dasb,  tbe  patient  succeeds 
in  grasping  the  object.  If  he  tries  to  raise  a  glass  of  water,  the 
movements  are  so  wild  that  the  contents  of  tbe  glass  are  probably 
spilled.  In  an  attempt  to  write,  the  violent  movements  jiroduce  only 
irregular  strokes  upon  the  paper  as  the  hand  dasbes  to  and  fro,  and 
often  the  paper  is  pierced  or  even  the  pen  is  broken  in  the  attempt. 
In  some  instances  the  movements  are  slighter  in  range  and  more 
regular,  even  resembling  simple  tremor,  altbough  its  relation  to  the 
malady  may  be  proved  by  the  presence  of  the  typical  form  in  some 
other  part.  It  is  said  that  in  rare  instances  the  movements  have  been 
known  to  continue  during  rest,  but  tbere  is  some  doubt  as  to  tbe 
nature  of  such  exceptional  eases.  The  movements  are,  as  a  rule» 
increased  by  effort,  by  motion,  and  by  attention.  The  more  the 
patient  tries  to  overcome  them,  the  more  violent  they  are,  but  the 
variations  in  degree  are  not  great,  and  tbe  disorder  of  movement  is 
unceasing.* 

Tbe  muscles  of  the  neck  ofton  share  the  disorder  of  movement,  and 
there  is  irregular  oscillation  of  the  bead,  and  sometimes  of  tbe  trunk, 
whenever  the  patient  sits  up.  The  derangement  may  even  be  greater 
in  tbe  muscles  that  support  tbe  bead  than  elsewhere,  and  it  may  cause 
so  much  unsteadiness  that  tbe  head  has  to  be  kept  still  by  the  hand 
to  pei-mit  tbe  patient  to  driuk.  Wben  laid  at  rest  tbe  head  at  once 
becomes  still.  Although  tbe  affection  of  tbe  movement  of  the  legs 
usually  causes  unsteadiness,  which  may  render  walking  impossible 
without  assistance,  and  even  standing  difficult,  tbey  sometimes  present 
the  irregularity  of  movement  above  described.  It  will  be  seen  that 
tbe  distribution  of  this  symptom  varies  much,  and  with  it  the  general 
aspect  of  tbe  cases.     For  iustauce,  while  it  is  usually  most  marked  in 

^  Hence  they  are  called  by  the  Qermans  "  Inteiitionft-Zittern,"  a  term  which 
(annot  be  renilered  in  English  witbout  inaccuracy,  on  account  of  the  meaning  of 
"  iiittMition."  "  Movcmciit-trcmor  "  ciiibiaces  all  varieties,  but  fails  to  indicate  Uie 
irif^ularity  of  tbe  typical  form.  Pirbaps  "atactic  tremor"  would  be,  on  the 
wliule,  the  best  term,  because  tbere  is  no  ataxy  without  voluntary  movement. 
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the  arms,  one  unquestionable  case  presented  in  tbese  only  the  fine  irre- 
gular tremor  on  sustained  moiremeut,  great  inco-oixiinatiou  in  the  legs, 
and  extreme  jerk  j  disorder  iu  the  muscles  supporting  the  head.  Barely 
the  limb  symptoms  exist  on  one  side,  alone  or  chiefly  ;  one  limb  is  then 
more  affected  than  tbe  other,  as  in  a  case  in  which  the  left  leg  was 
merely  weak,  while  tbe  left  arm  presented  typical  irregularity  of  move- 
ment.  Such  instances  might  be  multiplied  indefinitely ;  they  are  ex- 
plained by  the  great  variety  in  the  lesions. 

Some  weakness  usually  accompanies  this  irregular  inco-ordination ; 
it  may  be  at  first  slight,  and  indeed,  at  tbe  very  onset,  it  may  be 
absent.  On  the  other  hand,  weakness  may  exist  alone,  especially  in 
the  legs.     Once  establisbed,  tbe  loss  of  power  gradually  increases. 

The  jerky  irregularity  has  been  ascribed  by  Cbarcot  to  an  irregular 
resistance  to  conduction  in  the  nerve-fibres  at  tbe  sclerosed  spot ;  it  is 
supposed  that  the  changes  in  the  white  substance,  or  in  the  axis- 
cylinder,  interfere  with  conduction  along  the  latter,  and  as  this  cbauge 
is  unequal  in  degree,  even  in  adjacent  fibres,  there  is  a  various  degree 
of  retardation  of  the  voluntary  influence  on  the  muscles,  and  hence  the 
irregularity  of  the  contractions.  Tbis  hypothesis  derives  some  support 
from  the  fact  that  a  precisely  similar  symptom  is  present  in  some 
cases  of  tumour  of  tbe  brain,  in  which,  for  instance,  a  tubercular 
growth  compresses  the  motor  path,  as  in  the  case*  of  tubercle  in  the 
crus  shown  at  Fig.  142,  p.  509.  I  have  met  with  this  symptom  also 
in  a  case  of  tubercle  of  the  pons.  To  some  (Erb,  Ac.)  the  theory  has 
appeared  inadequate,  and  they  incline  to  tbe  alternative  explanation, 
that  the  disorder  is  due  to  the  occurrence  of  islets  of  sclerosis  in  some 
particular  situation  in  which  they  derange  the  co-ordinating  function. 
Tbe  symptom  is  said  to  coincide  with  sclerosis  of  the  pons,  and  to  be 
absent  in  cases  in  which  the  lesion  is  confined  to  the  spinal  cord. 

Simple  weakness  in  the  legs  is  common,  and  is  often  the  earliest 
symptom  of  the  disease,  and  may  present  a  piiroxysmal  increase  on 
exertion,  so  that  the  patient  falls  occasionally,  and  cau  only  resume 
walking  after  a  rest.  When  it  is  considerable  it  is  usually  accom- 
panied by  an  excess  of  myotatic  irritability  (increased  knee-jerk,  foot- 
olouus,  &c.),  which  goes  on  to  spasm,  so  that  a  state  of  spastic  para- 
plegia is  established.  This  is  indicative,  as  in  other  cases,  of  degenera- 
tion of  the  lower  parts  of  tbe  pyramidal  tracts.  Such  degeneration  in 
this  disease  is  secondary,  the  consequence  of  the  development  of  areas 
of  sclerosis  somewbere  in  the  dorsal  region  of  tbe  cord,  involving  the 
pyramidal  tracts.  In  the  rare  cases  in  which  the  lesion  is  limited  to 
the  spinal  cord,  such  spastic  paraplegia  may  be  the  only  symptom  of 
its  presence,  and  many  cases  have  been  mistaken  for  primary  lateral 
sclerosis.  Tbe  ataxy  of  the  legs,  present  in  other  cases,  varies  in  its 
character,  and  probably  also  in  its  mechanism.  There  may  be,  as  we 
have  seen,  jerky  inco-ordination  with  wbich  the  myotatic  irritability  is 
usually  increased.  In  other  cases  there  is  simple  unsteadiness,  some- 
times like  cerebellar,  sometimes  Lke  spinal  inco-ordination.     It  is 
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probable  that  this  u  due  to  the  interrupts 

frotu  the  muacleh,  as  exiilained  in  vol.  i.     In  a,  rare  |^ 

the  state  of  the  lega  is  identical  with  that  in  true  tut 

in  consequence  of  a  ]iatcb  o£  Bcleroeis  in  the  posterior  colunios 

lumbar  region ;  but  it  ia  also  possible  that  tlie  condition  is  true 

a,  system -de  gene  rat  ion  in  one  part  of  the  central  nervous  sysU' 

paQving  the  iosiilar  sclerosis  inanollier  part.     This  asaociation  will 

conaidered  in  the  section  on  iiatholopy. 

The  excess  of  the  muscle -reflex  action  in  the  le^  may  increu* 
rigidity,  tbe  common  variable  ext«nBor  spasm,  or,  in  rare  casts,  d«l 
contracture,  so  that  the  legs  are  permanently  dmwn  op,  Ocpasionil 
a  single  group  of  muscles  may  become  rigid  and  coniracted  in  t 
arms  as  well  as  in  the  legs.  Muscular  wasting  ia  rare,  but  Im 
irregular  atrophy  may  result  from  the  juvasiun  of  the  grey  mattsri 
the  cord  by  some  islet  of  sclerosis, 

Outaiieoua  sensibilily  ia  normal  in  the  early  stage  of  the  diM 
but  it  may  afterwards  be  impaired.  Tbe  loss  Taries  much  in 
distribution  according  to  the  aituation  of  tbe  sclemsis  on  nbich 
depends.  Rarely  there  is  bemiautesthesia  from  the  developmrat 
an  islet  in  the  sensory  path  within  the  brain.  The  loss  is  moreutl 
partial,  inTotving  only  a  small  area  oa  a  limb,  and  it  may  or  mayi 
correspond  to  the  motor  palsy.  When  there  ia  difFuse  gclerosli  o(  t 
cord  there  may  be  extenaive  loss  of  sensibility  on  the  logs.  The  a 
dition  of  senaation  is  iiilelliKible  when  we  remember  howstovlyf 
axis-cylinders  of  tLe  nerve-fibrcN  suHer.  and  that  a  greater  amouuli 
damage  ia  required  to  abolish  sensory  conduction  tLan  suffice* 
cause  motor  palsy.  Irritative  symptoms  are  occasionally  prrteol! 
sense  of  vugiie  numbness  or  formication  in  the  hands,  sometiiQv*i' 
in  the  feel,  may  be  a  very  eavly  symptom,  and  may  even  pus  ai 
before  oiber  disturbance  ia  developed,  although  it  occaiioualli 
aista.  Dull  acbing  pains  in  the  limbs  are  not  uncommon,  e) 
in  tbe  ega,  aometimea  in  the  back,  and  may  occur  from  time  to  IJI 
throughout  the  conisc  of  the  diseuae.  Sharp  momentary  ptbi  il 
occur,  but  not  often.  A  girdle  pain  may  occur,  early  or  Ut«.  pi 
aiateut  or  transient,  complele  or  partial,  hut  also  ia  not  fnqu 
These  sensatiims  are  chiefly  complained  of  wlien  ther«  ii  oti 
evidence  of  the  preaejice  of  sderotic  islets  in  the  spinal  cord,  balei 
then  tliey  may  be  absent,  and  the  comfort  of  the  patient  may 
undisturbed. 

Eye  symptoms  are  frequent  and  important.  The  optic  nerra  ■ 
suffer  in  various  ways.  There  may  he  impairment  of  sigbt  io  < 
eye  or  in  both,  often  with  an  irregular  contraction  in  tfax  fidd 
▼ision,  and  witbont  at  first  aiiy  visible  changes  in  the  optic  uervt 
account  fur  it.  This  condition  dependa  upon  ibe  developmenl  of 
ialet  of  fcclerosis  in  one  or  both  optic  nerves,  or  in  tbe  optic  chiaM 
It  may  progress  to  almost  complete  blindness  of  one  «Te, 
time,  secondary  atrophy  anpeT' 


md  can  be  seen  with  th«  01 
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Mcope.  Occasionally  the  atrophy  is  preceded  hj  Bil^ht  neuritis, 
ben  the  sclerosis  is  near  the  ejebi^lL  In  some  cases,  again,  there  ia 
primary  atrophy  of  the  optic  nerres,  exactly  like  thut  which  occnrs 
1  tabes,  with  a  similar  failure  of  si^ht,  proportioned  to  the  visible 
Iteration  iu  the  nerve.  Both  eyes  uvui^lly  suff.-r,  but  one  is  often 
JlecieJ  earlier  and  more  than  the  otber.  This  complication  is, 
wording  to  my  own  experience,  rather  more  frequent  than  the  form 
list  described,  and  is  of  much  yiathological  interest, 

The  iuterual  ocular  mus<;les  are  seldom  involved,  but  each  form,  of 
iniemal  palsy  is  sometimes  met  with,  loss  of  accommodation  rather 
mure  freijuently  than  loss  of  the  light-reflex  aloue.  The  pupils  ore 
Kmetimes  nnei|Ual,  or  bei/oiiie  ho  on  accommodation. 

Od  the  other  hand,  the  external  muscles  often  present  some  abnor- 
Bility.  Tbe  most  frequent  disturbance  is  nystagmus,  which  is  aa 
duedingly  couiraoii  symptom  of  the  disease,  although  we  cannot 
nplain  it.  Both  forms  occur,  sponlaneous  and  on  movement,  but 
ibe  former  is  uncommon  ;  the  latter  is  that  usually  present,  and  it 
does  not  differ  in  features  from  that  which  is  met  with  in  othi-r 
ctntral  ilev;ene rations.  It  is  generally  on  lateml  or  upward,  seldom  on 
dwDward  rotiition.  The  quick  displaceuieut  of  the  globes  is,  as  a 
nip,  in  the  directioo  oE  the  voluutary  movement,  but  curious  varia- 
tions are  sometimes  met  with,  espi'ciully  in  association  with  loss  uf 
power.  One  patient  could  only  move  the  eyes  to  the  left  halfway 
to  the  canthus  for  a  moment,  but  nyotagums  only  occurred  on  move- 
MDtto  the  right.  In  ttnolher  case,  on  movement  to  the  right  there 
nt  nystagmus  with  the  quick  movement  to  the  right ;  on  movement 
Upwards  there  was  rotivtory  UTstagmus,  and  vertical  oBcillation  when 
the  eves  were  directed  to  the  left.  In  auoiher  the  quick  motion  was 
l«  Ik'  right,  whether  the  muvcment  of  the  eyes  wub  towards  the 
ngbt  or  the  left  side.  These  variations  quite  baffle  our  power  of 
tt]ilsuation. 

The  external  palsies  are  more  often  of  a  conjugate  movement  than 
of  k  single  nerve  or  muscle,  except  the  external  recti  (sixth  nerves), 
Wbiuh  may  be  weakened  on  one  or  both  sides;  one  superior  rectus 
*  occasionally  feeble.  But  convergence,  and  the  movement  of  both 
■yes  towards  one  side,  are  the  motions  most  often  impaired,  and  they 
U-e  occasionally  lost.  In  exceptional  cases,  however,  there  is  con- 
liderableand  increasing  palsy  of  one  of  the  ocular  nerves,  as  the  third, 
iue  to  tbe  development  of  eclevoais  in  the  nerve. trunk.  Transient 
liplopia  is  also  occasionally  complained  of,  even  in  the  early  stage  of 
be  disease. 
Other  cranial  nerves  may  also  bectiuie  paralvBed  by  the  Bamw 
lechsnism  and  with  the  3iim<;  rarity,  especially  the  facial,  fifth,  or 
ypoglossal  nerres.  In  the  affection  of  the  first  of  these,  all  parts  of 
ac  face  euBer,  and  the  degenerative  reaction  is  well  marked.  Very 
trely  there  is  clonic  spasm  in  the  face,  wbiuh  may  even  be  the  first 
fmptoin.     In   the   fifth   nerve,  either   one  or   both  parts  may  ba 
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probable  that  this  is  due  to  the  interruption  of  the  upward  paths 
from  the  muscleb,  as  ex[»lained  in  vol.  i.  In  a  rare  group  of  cases 
the  state  of  the  legs  is  identical  with  that  in  true  tabes,  perhaps 
in  consequence  of  a  patch  of  sclerosis  in  the  posterior  columns  in  the 
lumbar  region  ;  but  it  is  also  possible  that  the  condition  is  true  tabes, 
a  S)' stem-degeneration  in  one  part  of  the  central  nervous  system  accom* 
panying  the  insular  sclerosis  in  another  part.  This  association  will  be 
considered  in  the  section  on  j»atboIogj. 

The  excess  of  the  muscle-reflex  action  in  the  legs  may  increase  to 
rigidity,  the  common  variable  extensor  spasm,  or,  in  rare  cases,  flexor 
contracture,  so  that  the  legs  are  permanently  drawn  up.  Occasionally 
a  single  group  of  muscles  may  become  rigid  and  contracted  in  the 
arms  as  well  as  in  the  legs.  Muscular  wasting  is  rare,  but  local 
irregular  atrophy  may  result  from  the  invasion  of  the  grey  matter  of 
the  cord  by  some  islet  of  sclerosis. 

Cutaneous  sensibility  is  normal  in  the  early  stage  of  the  disease, 
but  it  may  afterwards  be  impaired.  The  loss  varies  much  in  its 
distribution  according  to  the  situation  of  the  sclerosis  on  which  it 
depends.  Barely  there  is  hemianeesthesia  from  the  development  of 
an  islet  in  the  sensory  path  within  the  brain.  The  loss  is  more  often 
partial,  involving  only  a  small  area  on  a  limb,  and  it  may  or  may  not 
correspond  to  the  motor  palsy.  When  there  is  difi'use  sclerosis  of  the 
cord  there  may  be  extensive  loss  of  sensibility  on  the  legs.  The  con- 
dition of  sensation  is  intelligible  when  we  remember  how  slowly  the 
axis-cylinders  of  the  nerve-fibres  sufier,  and  that  a  greater  amount  of 
damage  is  required  to  abolish  sensory  conduction  than  suffices  to 
cause  motor  palsy.  Irritative  symptoms  are  occasionally  present;  a 
sense  of  vague  numbness  or  formication  in  the  hands,  sometimes  also 
in  the  feet,  may  be  a  very  eai  ly  symptom,  and  may  even  pass  away 
before  other  disturbance  is  developed,  although  it  occasionally  per- 
sists. Dull  aching  pains  in  the  limbs  are  not  uncommon,  especiallj 
in  the  egs,  sometimes  in  the  back,  and  may  occur  from  time  to  time 
throughout  the  course  of  the  disease.  Sharp  momentary  pains  also 
occur,  but  not  often.  A  girdle  pain  may  occur,  early  or  late,  i>er- 
sistent  or  transient,  complete  or  partial,  but  also  is  not  frequent. 
These  sensations  are  chiefly  complained  of  when  there  is  other 
evidence  of  the  presence  of  sclerotic  islets  in  the  spinal  cord,  but  even 
then  they  may  be  absent,  and  the  comfort  of  the  patient  may  be 
undisturbed. 

Eye  symptoms  are  frequent  and  important.  The  optic  nerve  maj 
suffer  in  various  ways.  There  may  be  impairment  of  sight  in  one 
eye  or  in  both,  often  with  an  irregular  contraction  in  the  field  of 
vision,  and  witliout  at  first  any  visible  changes  in  the  optic  nerve  to 
account  for  it.  This  condition  depends  upon  the  development  of  an 
islet  of  sclerosis  in  one  or  both  optic  nerves,  or  in  the  optic  chiasma. 
It  may  progress  to  almost  complete  blindness  of  one  eye.  After  a 
time,  secondary  atrophy  supervenes,  and  can  be  seen  with  the  ophtbal- 
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moscope.  Occasionally  the  atropbj  is  preceded  bj  sligbt  Denritis, 
when  the  sclerosis  is  near  the  ejebalL  In  some  cases,  again,  there  is 
a  primary  atrophy  of  the  optic  nerves,  exactly  like  that  which  occurs 
in  tabes,  with  a  similar  failure  of  sight,  proportioned  to  the  visible 
alteration  in  the  nerve.  Both  eyes  usually  suffer,  but  one  is  often 
affected  earlier  and  more  than  the  other.  This  complication  is, 
according  to  my  own  experience,  rather  more  frequent  than  the  form 
first  described,  and  is  of  much  pathological  iuterest. 

The  internal  ocular  muscles  are  seldom  involved,  but  each  form  of 
internal  palsy  is  sometimes  met  with,  loss  of  accommodation  rather 
more  frequently  than  loss  of  the  light-reflex  alone.  The  pupils  are 
sometimes  unequal,  or  become  so  on  accommodation. 

On  the  other  hand,  the  external  muscles  often  present  some  abnor* 
mality.  The  most  frequent  disturbance  is  nystagmus,  which  is  an 
exceedingly  common  symptom  of  the  disease,  although  we  cannot 
explain  it.  Both  forms  occur,  spontaneous  and  on  movement,  but 
the  former  is  uncommon ;  the  latter  is  that  usually  present,  and  it 
does  not  differ  in  features  from  that  which  is  met  with  in  other 
central  degenerations.  It  is  generally  on  lateral  or  upward,  seldom  on 
downward  rotation.  The  quick  displacement  of  the  globes  is,  as  a 
rule,  in  the  direction  of  the  voluntary  movement,  but  curious  varia- 
tions are  sometimes  met  with,  especially  in  association  with  loss  of 
power.  One  patient  could  only  move  the  eyes  to  the  left  halfway 
to  the  cant  bus  for  a  moment,  but  nystagmus  only  occurred  on  move- 
ment to  the  right.  In  another  case,  on  movement  to  the  right  there 
was  nystagmus  with  the  quick  movement  to  the  right ;  on  movement 
upwards  there  was  rotatory  nystagmus,  and  vertical  oscillation  when 
the  eyes  were  directed  to  the  left.  In  another  the  quick  motion  was 
to  the  right,  whether  the  movement  of  the  eyes  was  towards  the 
right  or  the  left  side.  These  variations  quite  baffle  our  power  of 
explanation. 

The  external  palsies  are  more  often  of  a  conjugate  movement  than 
of  a  single  nerve  or  muscle,  except  the  external  recti  (sixth  nerves), 
which  may  be  weakened  on  one  or  both  sides ;  one  superior  rectus 
is  occasionally  feeble.  But  convergence,  and  the  movement  of  both 
eyes  towards  one  side,  are  the  motions  most  often  impaired,  and  they 
are  occasionally  lost.  In  exceptional  cases,  however,  there  is  con- 
siderable and  increasing  palsy  of  one  of  the  ocular  nerves,  as  the  third, 
due  to  the  development  of  sclerosis  in  the  nerve-trunk.  Transient 
dipl(»pia  is  also  occasionally  complained  of,  even  in  the  early  stage  of 
the  disease. 

Other  cranial  nerves  may  also  become  paralysed  by  the  same 
mechanism  and  with  the  same  rarity,  especially  the  facial,  fifth,  or 
hypoglossal  nerves.  In  the  affection  of  the  first  of  these,  all  parts  of 
the  face  suffer,  and  the  degenerative  reaction  is  well  marked.  Very 
rarely  there  is  clonic  spasm  in  the  face,  which  may  even  be  the  first 
symptom.     In  the  fifth  nerve,  either  one  or  both  parts  may  be 
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inyolved.  The  implication  of  the  sensory  part  causes  much  less  pain 
than  is  produced  by  most  other  lesions  of  this  nerve- trunk.  The 
sclerosis  that  thus  damages  these  nerves  may  be  either  in  the  nerve 
itself,  near  the  surface  of  the  brain,  or  in  tbe  pons  or  medulla,  at  the 
central  course  of  the  fibres.  Difficulty  in  swallowing  may  be  present 
when  the  pons  or  medulla  is  the  seat  of  the  morbid  process. 

Another  very  frequent  symptom — so  common  as  to  bo  of  diagnostic 
importance — is  a  peculiar  change  in  articulation.  SvUables  (less  fre- 
quently words)  are  unduly  separated  and  unduly  accentuated,  in  what 
has  been  termed  *•  staccato,"  or  "syllabic,"  or  **  scanning"  utterance, 
often  with  a  tendency  to  elide  the  ends  of  words.  Some  patients, 
indeed,  present  only  elisive  or  slurring  articulation.  The  syllabic 
form  suggests  a  difficulty  in  uttering  the  syllables,  and  there  may  be 
an  actual  consciousness  of  this  difficulty.  The  movement  of  the 
tongue  is  sometimes  jerky  and  irregular,  but  the  face  is  seldom 
involved,  and  the  peculiar  affection  of  speech  is  independent  of  any 
visible  disorder  of  the  movement  of  the  tongue.  It  has  been  met 
with  when  the  pons  and  medulla  were  free  from  sclerosis,  and  its 
source  is  thus  obscure. 

Slight  mental  change  is  common;  considerable  alteration  is  very 
rare.  There  may  be  failure  of  memory,  but  especially  frequent  is  an 
undue  complacency  and  contentment,  which,  under  the  increasing 
disability,  is  distinctly  unnatural.  There  is  not  often  any  mistaken 
idea  of  improvement,  but  the  patient  may  seize  on  and  exaggerate 
any  distinct  diminution  in  the  symptoms.  This  morbid  complacency 
is  rather  more  frequent  in  women  than  in  men,  and  in  young  adults 
than  in  later  life.  Hysterical  and  emotional  disturbance  may  also 
occur,  even  in  men.  Very  rarely  mental  disturbance  is  considerable 
enough  to  amount  to  chronic  insanity. 

Among  other  symptoms  that  are  frequently  met  with  are  headache 
and  giddiness  ;  both  may  occur  early  in  the  disease,  and  are  usually 
paroxysmal.  The  vertigo  is  especially  pronounced,  but  its  frequency 
has  been  over-estimated,  and  after  a  time  it  ceases  to  occur.  The 
attacks  may  be  very  severe  and  come  on  apart  from  any  apparent 
cause.  As  in  other  forms  of  severe  giddiness,  it  may  be  accompanied 
by  vomiting,  and  this  may  also  occur  in  paroxysms  without  vertigo, 
often  in  association  with  headache. 

Other  paroxysmal  disturbances  are  sometimes  met  with,  especially  of 
apoplectiform  character,  similar  to  those  that  occur  in  general  para- 
lysis of  the  insane.  There  may  be  attacks  of  simple  coma,  with  pyrexia 
(even  to  104°),  or  there  may  be  unilateral  convulsions,  or  the  attack 
may  be  followed  by  transient  hemiplegic  weakness  or  rigidity.  Occa- 
sionally the  patient  dies  in  such  a  coma,  and,  post  mortem  (as  in 
peneral  paralysis),  no  acute  lesion  can  be  found.  Such  paroxysmal 
disturbance,  or  some  more  trifling  functional  derangement,  may 
precede  the  definite  symj)toms  of  the  disease. 

The  general  nutrition  of  the  sufferer  is  often  unimpaired,  and  some- 
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times  there  is  an  actual  increase  in  the  amount  of  subcntaneous  fat. 
Trophic  disturbances  have  been  observed  in  rare  cases, — local  oedema, 
altered  secretion  of  sweat,  changes  in  the  growth  of  hair  or  nails, 
chronic  arthritis,  and  herpetic  eruptions. 

CouBSB  AND  DuBATioN. — In  somc  cases  the  course  of  the  malady  is 
uniformly  progressive  from  the  first  to  the  last.  More  frequently 
periods  of  apparent  arrest  alternate  with  periods  of  progress,  and  its 
full  development  may  be  followed  by  arrest,  actual  or  approximate, 
for  years.  The  duration  varies  between  two  and  fifteen  years,  the 
average  being  between  three  and  six  years.  The  most  rapid  case  I 
have  known  was  fatal  a  year  and  three  quarters  from  the  onset.  The 
most  common  cause  of  early  death  is  interference  with  the  functions  of 
the  medulla  oblongata,  especially  impairment  of  deglutition  with  its 
various  consequences.  In  a  few  cases  death  occurs  from  failure  of  re- 
piratioQ.  In  tbe  cases  of  longer  duration  the  patients  die  from  weak- 
ness, bedsores,  kidney  disease,  <&c.,  and  in  not  a  few  instances  death 
results,  not  from  any  effect  of  tbe  disease,  but  from  some  intercurrent 
malady. 

Patholoot. — Compared  with  many  of  the  other  forms  of  sclerosis 
in  the  central  nervous  system,  this  variety  is  sharply  distinguished  by 
it3  irregular  distribution.  Tbe  islets  are,  as  it  were,  scattered  at 
random  in  seat,  and  they  thus  present  a  marked  contrast  to  the 
**  system -degenerations,"  in  which  a  tract  of  sclerosis  extends  through 
the  wbole  of  a  group  of  fibres  having  a  certain  function,  and  is  sharply 
limited  to  these,  or  is  restricted  to  a  cei-tain  area  of  grey  matter,  or  e?en 
to  related  groups  of  cells.  Tbe  fact  suggests  that,  whereas  systemic 
sclerosis  certainly  commences  by  a  wasting  of  the  ner?e  elements, 
to  which  the  overgrowth  of  connective  tissue  is  secondary  (see  vol.  i, 
2nd  ed.,  p.  425),  in  disseminated  sclerosis  the  primary  change  must 
be  in  the  interstitial  tissue,  and  the  damage  to  the  nerve-fibres  must  be 
secondary.  Tbe  conclusion  is  supported  by  all  we  know  of  the  patbo* 
logy  of  the  disease,  by  its  aspect  and  its  hibtological  features,  by  the 
gradual  way  in  which  the  white  substance  of  tbe  fibres  wastes  before 
the  overgrowth  of  tissue  about  them,  and  by  the  absence  of  secondary 
degenerations  unless  the  loc  al  process  has  a  certain  seat  and  a  certain 
degree.  The  immediate  local  dt^termining  causes  of  the  overgrowth 
cannot  yet  be  even  guessed  at.  It  has  been  conjectured  that  it 
proceeds  from  the  walls  of  the  vessels,  but  whenever  there  is  an 
overgrowth  of  interstitial  tissue  there  is  always  a  special  increase 
a<ijaceut  to  the  vessels,  and  these  may  take  a  secondary  share  in 
the  process  even  wheu  there  is  no  primary  vascular  change  (see 
vol.  i,  p.  426). 

The  mystery  of  the  origin  of  insular  sclerosis,  of  the  mechanism  of 
its  causation,  and  the  nature  of  its  pathological  relations  are  in- 
creased by  the  fact  that,  different  from  system-degeneration  as  it 
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is  in  the  main,  the  two  are  not  separated  at  all  points.  Sjstem- 
degeneratioDS  may  be  combined  with  insular  sclerosis.  The  most 
common  instance  of  this  is  the  occurrence  of  primary  atrophy  of 
the  optic  nerves  in  disseminated  sclerosis.  This  is  a  true  system- 
degeneration  of  the  nerves,  similar  to  that  which  occurs  in  tabes.  It 
is  possible  that  in  some  cases  there  is  also  a  system-sclerosis  of  the 
posterior  columns  of  the  cord  in  the  lumbar  region,  so  that  tabes  and 
insular  sclerosis  are  combined,  while  some  of  the  combined  ocular 
palsies  point  to  the  same  conclusion,  and  so  also  does  tbe  occurrence 
of  the  disease  in  families  with  a  pure  neurotic  disposition,  such  as 
insanity  indicates.  Hence,  different  as  the  two  processes  are  in  their 
immediate  pathology,  they  may  possess  some  common  relations  in 
nature  or  causation,  but  our  knowledge  is  still  insufficient  to  enable 
US  to  make  any  definite  statement  on  the  subject.  We  may,  however, 
bear  in  mind  two  very  different  sets  of  facts.  One  is  the  relation 
between  the  nutrition  of  the  interstitial  neuroglia  and  that  of  the 
nerve-fibres,  especially  of  the  medullary  sheath,  conspicuous  in  all 
processes  of  secondary  degeneration,  alike  in  general  relations  and  in 
minute  features.  It  is  a  converse  relation,  the  decay  of  the  one 
involving  tbe  growth  of  the  other  (see  vol.  i,  2nd  ed.,  p.  396),  but  is 
not  therefore  to  be  passed  as  without  significance.  It  seems  alike 
influential  whichever  element  in  the  process  leads  the  way,  as  insular 
sclerosis  illustrates.  Tbe  piimary  atrophy  of  the  optic  fibres  causes 
interstitial  growth,  and  tbe  scattered  islets  of  the  latter  cause  the 
nerve-fibres  to  waste. 

A  second  fact  which  deserves  to  be  borne  in  mind,  although  ita 
significance  is  obscure,  is  that  the  only  lesion  which  resembles  insular 
sclerosis  in  general  distribution,  and  sometimes  in  characters,  is  one 
that  is  apparently  quite  distant  from  it  in  etiology,  the  disseminated 
inflammation  in  the  central  nervous  system  produced  by  syphilis. 
This  is  always  distinguished  by  its  subacute  onset,  aud  usually  by 
the  caseation  that  it  presents ;  but  when  such  caseation  is  absent  the 
aspect  of  the  lesions  is  scarcely  distinguishable  from  that  of  sclerosis. 
The  illustration  of  the  latter  (Fig.  144)  may  be  compared  with  the 
caseating  foci  shown  in  Fig.  125.  I  have  seen  a  disseminated  myelitis^ 
witbout  caseation,  the  aspect  of  which  could  scarcely  have  been  dis- 
tinguished from  insular  sclerosis ;  but  it  developed  in  a  few  weeks 
(immediately  after  treatment  had  removed  a  syphilitic  tumour  of  the 
brain),  and  caused  death  in  three  months.  These  specific  inflamma- 
tions usually  resist  treatment,  and  are  tberefore  probably  due  to  a 
**  toxine  "  produced  by  the  organisms  rather  than  to  the  latter — a  fact 
which  brings  them  into  line  with  some  systemic  degenerations,  such 
as  tabes,  alt  bough  the  latter  begins  in,  and  the  former  outside,  tbe 
nerve- elements.  We  have  here  processes  that  bear  a  close  analogy 
to  those  of  insular  sclerosis.  But  it  is  no  more  than  an  analogy, 
because  the  general  history  of  tbis  disease  make  it  impossible  for  us 
to  ascribe  it  to  tbe  acquired  influence  of  either  organisms  or  their 
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products,  unless  in  occasional  aud  exceptional  instances  (as  after  an 
acute  disease)  which  perhaps  approach,  in  nature,  such  forms  of  in> 
flammatiou  as  that  met  ^ith  in  the  subjects  of  syphilis.  The  common 
absence  of  distinct  causation,  the  early  adult  age  of  the  subjects,  and 
the  frequent  neuropathic  heredity,  all  point  to  some  inherent  condition, 
some  disseminated  congenital  tendency  of  the  nutrition  of  the  neu- 
roglia. The  system-degenerations  of  the  same  period  of  lifa  (such 
as  that  of  **  hereditary  ataxy ")  we  have  seen  (vol.  i)  must  be 
ascribed  to  an  inherent  defect  in  the  vital  endurance  of  the  tissues, 
and  such  degenerations  may  occur  with  insular  sclerosis.  More* 
over,  in  connection  with  the  apparent  scattered  tendency  to  an 
abnormal  growth  of  the  neuroglia  we  may  remember,  first,  the 
facts  already  mentioned  connecting  the  nutritional  tendency  of  it 
and  of  the  nerve-elements,  which  may  involve  similar  liabilities 
to  disease ;  secondly,  the  features  of  **  gliomatosis "  of  the  cord, 
and  its  active  growth  in  early  adult  life;  and  thirdly,  the  modem 
theories  (perhaps  also  facts)  which  ascribe  tumours  of  many  kinds  to 
congenital  tissue-elements,  whose  long  quiescence  may  end  without 
perceptible  cause.  In  the  present  state  of  our  knowledge  it  seema 
impossible  to  do  more  than  offer  such  suggestions  regarding  the 
pathology  of  this  disease.  It  may  be  noted  that  they  include  its 
chief,  even  different,  features,  its  many  varieties,  and  gradation  into 
doubtful  forms,  and  do  not  exclude  the  possible  action,  in  rare 
cases,  of  acquired  influences,  such  as  those  connected  with  acute 
specific  maladies  and  general  causes.  Lastly,  we  can  thus  understand 
our  inability  to  cure,  and  too  often  even  to  arrest  the  disease. 

The  chief  general  facts  seem  to  be  that  insular  sclerosis  is  a 
neuroglial  disease,  and  that,  apart  from  secondary  degenerations, 
system-disease  of  the  nerve-elements  sometimes  forms  part  of  it.  It 
is  essentially  a  process  of  morbid  growth,  but  may  perhaps  sometimea 
commence  as  an  interstitial  inflammation.  Most  morbid  growths,  how- 
ever they  may  originate,  when  once  set  up,  have  a  vital  independence, 
and  often  a  distinctly  aggressive  character,  which  carries  them  far 
beyond  the  range  of  their  primary  cause. 

DiAQNOsis. — The  great  characteristic  of  the  disease  is  the  combina- 
tion of  the  jerky  inco-ordination  and  progressive  weakness  in  the 
limbs  with  nystagmus.  In  such  cases. the  diagnosis  is  easy.  The 
inco-ordination  differs  from  that  of  locomotor  ataxy  in  the  wildly 
irregular  movements  or  tremors  which,  as  it  were,  break  out  on  any 
attempt  at  voluntary  motion.  The  only  disease  in  which  this 
symptom  exists  in  precisely  the  same  form  as  in  disseminated  sclerosis 
is  cerebral  tumour  (see  p.  510).  But  these  cases  are  distinguished  by 
other  indications  of  a  tumour  of  the  brain,  and  real  difficulty  in 
diagnosis  can  only  arise  from  ignorance  of  the  occurrence  of  the 
symptom  in  such  cases. 

The  diagnosis  from  paralysis  agitans  depends  chiefly  on  the  sjm* 
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tissue  resists  therapeutical  iufluences  more  than  does  the  primary 
degeneration  of  the  nerve-elements.  But  it  is  probable  that  its  causes 
vary,  and,  if  so,  souje  forms  maj  prove  more  amenable  than  the 
majority.  The  treatment  for  the  system-degenerations  is  that  which 
most  deserves  a  trial  in  the  insular  form,  especially  the  nervine  tonics, 
such  as  arsenic,  nitrate  of  silver,  quinine,  Ac.  The  hypodermic  injec- 
tion of  arsenic  has  been  recommended  by  Eulenburg,  but  the  evidence 
that  this  method  of  administration  has  a  special  influence  is  insufficient. 
Occasionally  these  drugs  seem  to  retard  the  progress  of  the  disease, 
but  an  arrest  of  its  progress  is  seldom  lasting.  Solanine,  in  doses 
of  -f  gr.,  has  been  recommended  by  Grasset  as  lessening  the  tremor. 
Hydropathic  treatment,  and  the  use  of  electricity  in  various  forms, 
have  been  advocated  in  G-ermany,  but  tbeir  influence  is  exceedingly 
doubtful.  In  tbe  case  of  a  peripheral  palsy,  such  as  that  of  the  face, 
due  to  sclerosis  of  the  nerve,  the  question  presents  itself  whether  the 
muscles  should  be  subjected  to  electrical  treatment.  As  a  rule  it  is 
not  wortli  while  to  give  the  patient  the  pain  and  inconvenience  of  the 
applications.  The  disease  is  so  often  progressive,  that  no  recovery  of 
the  nerve  can  be  anticnpated ;  hence  electrical  treatment,  however 
prolonged,  can  have  no  influence  in  modifying  the  condition,  and 
there  is  not  the  same  reason  for  applying  it  to  the  muscles  that  exists 
in  the  case  of  lesions  from  which  the  nerve-fibres  may  recover.  It  is 
of  course  desirable  to  maintain  tbe  patient's  general  health  in  as  good 
condition  as  possible,  and  to  avoid  all  depressing  influences.  In  the 
case  of  womi'U,  pregnancy  is  especially  undesirable ;  the  malady  is  apt 
to  make  more  rapid  progress  during  the  later  period  of  pregnancy, 
and  sometimes  after  delivery.  When  more  is  known  of  the  causes 
and  essential  pathology  of  tbe  disease  in  different  cases,  more  rational 
methods  may  brighten  the  therapeutic  prospect. 

Diffuse  Sclbbosis. 

If  the  connective-tissue  elements  are  increased  through  a  oon- 
sidemble  area  in  any  part  of  the  brain,  tbe  sclerosis  is  said  to  be 
"diffuse,'*  in  distinction  from  the  small  islets  of  the  disseminated  or 
insular  sclerosis  just  described.  Diffuse  induration  may  involve 
either  the  white  substance  or  the  cortex,  part  or  the  whole  of  one 
hemisphere  or  of  both,  the  cerebrum  or  the  cerebellum.  Sclerosis 
may  also  be  secondary  to  some  other  lesion,  such  as  softening,  the 
evidence  of  which  (as  a  cavity  adjacent)  is  still  conspicuous;  but  such 
forms  are  not  here  considered.  Two  varieties  must,  however,  be  dis- 
tinguished as  fundamentally  distinct, — those  in  which  there  is,  and 
those  in  which  there  is  not,  diminished  bulk  of  the  affected  part.  In 
the  latter,  as  a  rule,  the  change  may  involve  the  white  substance  only 
or  tbe  grey  matter,  or  botb,  and  tbe  induration  is  primary ;  in  the 
former  tbe  cortex  is  chiefly  affected,  sometimes  with  a  secondary 
implication  of  the  deeper   structures.     In  these  cases  tbe  diminu* 
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tion  in  size  constitutes  what  is  called  "  atropbj  of  the  brain,**  general 
or  partial*  and  it  is  often  very  difficult  to  say  in  which  class  the  lesion 
should  be  placed, and  bj  which  term  it  should  be  named,  "  sclerosis" 
or  "  atrophy."  But  it  is  certain  that,  in  most  cases  of  partial  disease, 
and  in  many  in  which  the  affection  is  general,  unilateral  or  bilateral, 
the  influence  causing  atrophy  is  primary  and  the  induration  is 
secondary,  the  result  of  the  wasting  of  the  nerve-elements  which 
entails  the  overgrowth  of  the  interstitial  tissue.  Such  sclerosis  is 
very  common  as  a  secondary  change.  Sclerotic  induration,  for  instance, 
follows  the  damage  to  the  cortex  produced  by  the  meningeal  hsemor- 
rhage  that  occurs  during  birth  (see  p.  413).  It  is  a  necessary  conse- 
quence of  interstitial  inflammation,  however  produced,  and  so  is  found 
in  the  cortex,  when  this  is  diseased  in  cases  of  acquired  infantile 
hemiplegia,  whether  the  primary  process  is  venous  thrombosis  or  acute 
inflammation.  If  any  influence  causes  a  general  arrest  of  the  growth 
and  development  of  the  cortex  of  the  brain,  it  induces  this  combina- 
tion of  atrophy  and  sclerosis,  the  cortex  being  the  part  on  which  such 
influences  seem  chiefly  to  act.  This  state  may  result  from  a  concussion 
of  the  brain  in  childhood,  from  an  actual  focal  lesion,  or  from  the 
effect  of  severe  and  repeated  epileptic  fits.  But  in  all  such  conditions 
we  must  regard  the  sclerosis  as  secondary  and  not  primary,  the  first 
effect  being  produced  on  the  nerve -elements  ;  and  the  failure  of  their 
nutrition  or  development  entails  an  overgrowth  of  the  neuroglia,  which 
ultimately  becomes  firmer  than  in  some  other  conditions. 

In  the  cases  that  may  be  regarded  as  primary  sclerosis  of  the 
brain  there  is  little  or  no  diminution  in  the  size  of  the  part,  and 
no  indication  of  an  affection  of  the  nerve-elements  to  which  the 
increase  of  connective  tissue  is  secondary.  They  differ,  however,  so 
much  in  their  features,  causation,  and  symptoms,  that  it  is  difficult  to 
classify  them  into  definite  forms  until  many  more  carefully  observed 
facts  have  been  collected.  In  one  group  of  cases,  met  with  almost 
exclusively  in  syphilitic  children,  there  is  induration  of  the  grey 
cortex,  usually  through  considerable  areas,  sometimes  confined  to  a 
single  convolution,  rarely  in  small  nodules.*  The  tint  of  the  grey 
matter  is  but  little  altered,  but  the  change  in  its  consistence  is  very 
distinct  to  the  touch.  When  this  affection  is  of  long  duration 
there  may  be  a  trifling  diminution  in  the  bulk  of  the  part.  There 
may  be  slight  thickening  of  the  superjacent  pia  mater,  but  there  is  no 
arterial  disease  distinctly  related  to  the  affected  region.  Very  larely 
the  central  grey  matter  has  been  the  seat  of  such  diffuse  sclerosis. 
The  microscope  shows  an  increase  in  the  neuroglia,  and  wasting  of 
the  nerve-cells.  A  similar  change  is  seen  in  the  sclerosis  that  attends 
cortical  atrophy.  The  interstitial  tissue  has  been  found  to  present 
tlie  aspect  of  a  finely  granular  network,  and  the  axis-cylinders  o£ 
the  included  nerve-fibres  have  had  a  peculiar  irregular  outline.f 

•  It  is  well  described  by  Bury  and  Barlow,  Tuke's  '  Diet.  Psych.  Med.,'  ii,  1261. 
t  Schmaas, '  Virchow's  Archiv,*  Bd.  cxiii. 
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The  white  substance  is  not  often  the  scat  of  sclerosis  in  congenital 
syphilis,  except  in  very  severe  and  extensive  cases ;  and  cortical  sclerosis 
seems  to  be  equally  rare  iu  the  acquired  disease  of  adults.  But  I 
have  seen,  in  this  affection,  a  diffusa  induration  of  extensive  tracts  of 
the  centrum  ovale  of  each  hemispbere,  causing  increased  consistence, 
readily  felt,  but  with  little  change  in  aspect.  A  diffuse,  almost 
universal  sclerosis  has  been  observed  in  a  subject  of  chronic  alcohol- 
ism, associated  with  induration  of  the  kidneys  and  other  parts.* 
Lastly,  areas  of  diffuse  sclerosis  have  been  found,  in  rare  cases, 
between  and  connecting  the  islets  of  the  disseminated  form,  f  &  con- 
dition that  is  perfectly  consistent  with  the  pathological  suggestions 
made  on  a  preceding  pa^e  regarding  this  variety. 

The  symptoms  of  diffuse  sclerosis  have  varied  much  in  different 
cases,  so  much  indeed  that  its  existence  can  only  be  guessed  at — except, 
perhaps,  in  some  cases  of  congenital  syphilis.  In  all  cases  of  cortical 
sclerosis  in  childhood,  mental  defect  exists  in  proportion  to  the  extent 
and,  when  limited,  to  the  seat,  of  the  lesion.  Every  grade  of  defect, 
down  to  profound  idiocy,  is  observed.  When  the  central  region  is 
affected,  motor  symptoms  become  conspicuous,  loss  of  power  on  one 
side  or  on  both,  couvulsipns,  and  especially  contractures  of  the  limbs 
and  spontaneous  movenieuts.  In  adults,  the  symptoms  have  been,  on 
the  whole,  similar,  but  have  presented  great  variations.  Hemiplegia, 
contracture,  attacks  of  clonic  spasm  or  tremor,  headache,  giddiness, 
vomiting,  paroxysmal  loss  of  consciousness,  and  slowness  of  speech, 
have  been  met  with,  some  frequently.  Among  the  latter,  the  attacks  of 
spontaneous  movement  have  been  thought  to  be  the  most  characteristic 
(Striimpell). 

Much  more  must  be  ascertained  regarding  the  affection  before  any 
prognostic  data  can  be  obtained,  or  rules  for  treatment  laid  down, 
bejond  those  indicated  by  its  apparent  causes,  and  such  as  are  suited 
for  any  chronic  cerebral  affection. 


Miliary  Sclerosis. 

The  term  "  miliary  sclerosis"  was  first  applied  by  Drs.  Batty  Tuke 
and  Rutherford  to  a  lesion  found  by  them  in  the  white  substance  of 
an  atrophied  cerebellar  hemisphere  in  an  insane  patient.  The  lesion 
was  chiefly  microscopic,  and  was  only  discovered  after  the  brain  had 
been  hardened.  It  consisted  of  minute  spots  of  degeneration,  in  which 
there  was  little  evidence  of  a  process  deserving  to  be  called  **  sclerosis.*' 
The  term  has  been  since  used  by  others  to  designate  another  micro- 
scopic lesion,  which  was  at  first  thought  to  be  really  pathological, 
but  has  since  been  abundantly  proved  to  be  of  artificial  origin — an 

•  Strumpoll,  'Arch.  f.  Psych.,'  1^79. 

t  See  Westphal,  '  Arch.  f.  PHych  /  viii;  and  Kelp,  *  Deut.  Arch.  f.  kU  Med.,' x, 
1872.    Caaeti  have  also  been  recorded  by  Schule,  Jolly,  and  F.  Schnlie. 
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"^  artefact,**  as  such  changes  have  been  termed.  The  most  common 
appearance  is  that  in  minute  areas  the  tissue  remains  unstained  by 
reagents,  and  presents  a  striking  contrast  to  the  well-stained  yicinitj. 
On  close  inspection,  however,  the  tissue-elements  can  be  traced  in  the 
unstained  area;  and  it  is  evident  that  the  difference  between  these 
spots  and  the  adjacent  tissue  is  due  to  the  absence  of  staining.  This 
appearance  is  chiefly  seen  when  spirit  has  been  employed  in  hardening. 
The  central  organs  ought  never  to  be  placed  in  spirit,  at  any  rate, 
after  the  first  twenty- four  hours.  This  is  only  one  of  many  artificial 
changes  produced  by  spirit,  which  are  often  very  puzzling  to  the 
observer. 

It  is  questionable  whether  the  term  "  miliary  "  ought  to  be  applied 
to  a  purely  microscopic  lesion  ;  it  is  more  accurately  used  to  designate 
chauges  resembling  in  size  "miliary"  tubercle.  But  that  tht^re  is  a 
form  of  sclerosis  of  the  brain  which  is  truly  "  miliary  "  is  evident 
from  one  well-marked  example  that  has  come  under  my  notice.  In 
this  case,  throughout  both  hemispheres  of  the  brain,  and  in  all  parts 
of  them,  the  cortex  contained  minute  reddish-grey  spots  at  the  junction 
of  the  grey  and  white  substance.  In  tint  they  were  a  little  darker 
than  the  darkest  grey  substance,  and  their  aspect  was  exactly  like 
that  of  the  morbid  tissue  in  insular  sclerosis,  and  equally  distinct  in 
the  recent  state.  In  size  they  yaried  from  that  of  a  mustard  seed,  or 
a  little  larger,  to  the  smallest  [K>int  visible ;  large  areas,  one  eighth  of 
an  inch  in  length,  were  formed  here  and  there  by  the  coalescence  of 
the  smaller  spots.  Their  size  and  distribution  are  shown  in  Fig.  145,  ▲. 
None  could  be  seen  in  the  white  substance  of  the  hemisphere,  but  they 
were  found  in  the  central  ganglia,  especially  in  the  outer  pcirt  of  the 
lenticular  nucleus  (b)  and  in  the  claustrum  (c).  None  were  found 
elsewhere  in  the  brain,  except  two  beneath  the  corpora  quadrigemina. 
Under  the  microscope  the  centre  of  the  large  areas  consisted  of  a 
delicate  fibrous  tissue  with  abundant  spider-cells  and  small  round 
nucleated  cells.  In  the  fibrous  tissue  were  small  cavities,  especially 
at  the  periphorv  of  the  Lirger  spots  and  throughout  the  smaller  ones, 
BO  that  the  tissue  had  a  somewhat  sponge-like  aspect.  No  connection 
could  be  traced  between  most  of  these  areas  and  vessels,  but  in  places 
a  similar  change,  of  spongy  aspect,  could  be  seen  along  the  side  of  a 
vessel,  sometimes  extending  for  a  considerable  distance.  Thus  there 
was  a  wasting  of  the  nerve -elements,  and  an  increase  in  the  connective 
tissue  in  the  affected  areas. 

I  have  not  met  with  the  record  of  any  quite  similar  case,  but  an 
analogous  lesion  has  been  observed  in  a  few  cases  of  general  paralysis 
of  the  insane,  invisible,  however,  in  the  recent  condition.* 

In  my  case  there  was  no  mental  derangement.  The  patient  was  a 
man  aged  fifty,  and  the  first  symptom  was  general  weakness  of  the 
limbs,  accompanied  with  some  rigidity  and  a  few  left-sided  convulsive 

•  See  Grieff,  '  Archiv  f.  Paych.,'  xiv,  p.  287;  and  Simon,  ib.,  Bd.  ii. 
VOL.  II.  36 
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attacks,  beginning  in  the  muscles  of  the  shoulder.  Then  the  speech 
became  *'  mumbling  '*  and  unintelligible ;  coma  set  in,  and  after  a 
few  dajs  of  unconsciousness  he  died.     He  had  also  some  cardiac 
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Fia.  145. — Miliary  scleroRis  of  the  brain.  Sections,  ▲,  of  the  cortex,  B,  of  th« 
left,  and  o,  of  the  ri^ht  lenticMilar  nucleus  and  daustrum.  The  black  doU 
represent  the  8ize  and  distribution  of  the  minute  foci  of  sclerosis. 

weakness,  enlargement  of  the  liver  and  spleen,  and  general  anasarca 
without  albuminuria.  The  duration  of  the  nervous  symptoms  was 
about  ten  weeks.  No  cause  for  the  disease  could  be  traced,  but  he 
had  had  constitutional  syphilis  many  years  before.* 


ASSOCIATED  PALSY  OP  THE  BULBAR  NERVES. 

It  has  been  mentioned  that,  among  the  cranial  nerves,  we  may 
recognise  two  special  groups,  subserving  associated  functions  and 
liable  to  associated  disease.  Each  group  is  motor :  one  com[>rehend8 
the  nerves  of  the  eyeball  muscles,  the  associated  palsy  of  which  has 
been  described  at  p.  194 ;  the  other  includes  the  nerves  to  the  con^plez 
series  of  muscles  of  the  up|>er  part  and  orifice  of  the  respiratory  and 
alimentary  ])a88ages — the  mouth,  fauces,  pharynx,  and  larynx.  These 
arise  from  tracts  of  grey  matter  in  the  lowest  part  of  the  "  middle 
brain*'  and  the  junction  of  this  with  the  spinal  cord,  the  "  medulla 
oblongata,"  or  "bulb."  The  associated  palsy  of  these  "bulbar" 
nerves  has  now  to  be  considered.  The  most  common  form  is  due  to 
a  degenerative  process  similar  to  that  which  occurs  in  the  spinal  cord. 
But,  as  we  have  already  seen,  a  similar  paralysis  may  result  from  a 
sudden  lesion  in  the  same  part— sudden  or  •*  ai>oplectiform  "  bulbar 
paralysis.     It  is  sometimes  termed  the  ''acute"  form,  but  there  is 

*  Fuller  details  of  this  case  will  be  found  in  the  '  Lancet,'  1886,  Jauoary  23rd, 
p.  145. 
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^Uo  a  rare  variety  due  to  acute  inflammation  of  these  structures,  for 
wbioh  the  epithet  "  acute  "  is  needed.  On  account  of  the  general 
resemblance  of  the  symptoms  it  will  be  convenient  to  mention  the 
symptoms  of  the  acute  and  sudden  forms  in  connection  with  the 
common,  chronic  variety.  As  we  shall  see,  disease  of  the  nerves  may 
<»,use  a  like  effect,  and  so  also  (although  by  a  very  different  mechan- 
ism) may  disease  of  the  two  cerebral  hemispheres.  Tbese  forms 
(especially  the  latter),  from  tbeir  superficial  likeness  to  bulbar  disease, 
hut  essential  difference  from  it,  have  been  called  " pseudo-bulbar 
paralysis.*' 

The  nerves,  in  the  distribution  of  which  the  symptoms  occur,  are 
the  fibres  of  the  facial  for  the  lower  part  of  the  face,  especially  for  the 
orbicularis  oris,  the  hypoglossal  for  the  tongue,  the  spinal  accessory 
for  the  larynx,  and  probably  also  for  the  palate,  and  the  glosso- 
pharyngeal or  vagus  for  the  pharynx.  It  deserves  note  that  the 
facial  nerve  occupies,  as  it  were,  an  intermediate  position  between 
the  two  nerve-groups  above  mentioned  as  liable  to  associated  disease; 
it  supplies,  on  the  one  hand,  the  muscle  that  closes  the  eyelids,  and 
on  the  other,  that  which  closes  the  mouth.  But  the  orbicularis 
palpebrarum  does  not  seem  to  be  very  closely  associated  with  the 
eyeball  muscles,  for  it  does  not  suffer  with  them  in  disease  of  their 
nuclei.  Its  functional  association  with  the  eyeball  muscles  is  unim* 
portant ;  it  is  only  a  small  part  of  these  relations,  and  does  not  appa- 
rently include  its  action  in  protecting  the  eyebalL  But  the  orbicularis 
oris  and  the  transverse  muscles  of  the  front  of  the  tongue  have  a 
functional  association  closer,  perhaps,  than  any  other  two  muscles*  in 
the  body  equally  distinct  Neither  can  be  put  in  action  without  the 
other  (see  p  50,  note).  The  orbicularis  is  always  involved  in  degene- 
rative disease  of  the  hypoglossal  nucleus,  and  escapes  in  disease  of 
the  chief  nucleus  of  the  facial,  as  in  a  case  of  acute  atrophic 
(**  infantile  ")  paralysis  in  which  the  face  was  involved  (see  pp.  231 
and  240). 

The  central  connection  of  the  chief  parts  that  are  affected  in  the 
disease  is  well  illustrated  by  the  combination  of  paralysis  of  the 
tongue,  palate,  and  vocal  cord  that  results  from  disease  of  the  nerve- 
roots  on  one  side  of  the  medulla  (p.  307).  In  central  disease  of  the 
medulla  the  paralysis  has  the  same  distribution  as  in  a  lesion  of  the 
nerve-roots,  but  it  is  almost  always  bilateral,  and,  in  addition,  the 
pharvnx  is  often,  and  the  lips  are  always,  paralysed.  These  escape  in 
disease  of  the  roots,  because  the  labial  nerve-fibres,  although  they 
seem  to  arise  from  cells  in  the  medulla,  ascend  to  the  lower  part  of 
the  pons,  which  they  leave  by  the  facial  trunk.  The  most  charac- 
teristic and  complete  distribution  is  seen  in  the  eases  of  chronic 
degeneration  in  which  the  nerve-cells  suffer  according  to  their  func- 
tional nature.  The  chief  centres  concerned  lie,  however,  so  near 
together  in  the  medulla,  that  random  processes,  such  as  softening  or 
hemorrhage,  may  damage  them  on  both  sides,  and  cause  palsy  of  the 
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same  distribution  as  that  which  results  from  primary  degeneration. 
Hence  all  forms  are  included  under  the  i-erm  "  bulbar  paralysis,*'  but 
only  the  chronic  cases  and  the  inflammatory  form  can  be  regarded  bm 
constituting  distinct  maladies. 

Chronic  Bulbab  Pabaltsis. 

The  chronic  bulbar  paralysis,  the  *' labio-plosso-pharyngeal "  (or 
"laryngeal")  paralysiH,  was  first  described  in  1859  by  Du  MesniU 
and  systematically  by  Duchenne  in  1860,  while  this,  like  so  many  of 
Duchenne's  investigations,  became  widely  known  chiefly  through  the 
lectures  of  Trousseau.  The  awkwardness  of  the  descriptive  name 
given  by  him,  led  Wachsumth,  in  1864,  to  propose  to  call  the  disease 
*'  progressive  bullnir  paralysis,"  a  designation  that  has  come  into 
general  use.  The  dependence  of  tiie  symptoms  on  degeneration  of 
the  nuclei  of  the  medulla  was  established  especially  by  the  labours  of 
Charcot's  pupils  and  of  Leyden. 

Causes. — The  disease  occurs  chiefly  in  the  second  half  of  life» 
although  it  is  sometimes  met  with  in  middle  life,  and  in  a  few 
anomalous  instau<'es  has  developed  in  childhood,  at  seven,  eight, 
and  ten,  and  occasionally  in  several  children  of  the  same  family.* 
But  most  of  the  sufferers  have  been  between  fifty  and  seventy 
when  the  disease  commence<l.  Males  are  rather  more  liable  than 
females.  Direct  inluritance  is  ))racticaliy  limited  to  raro  cases  in 
which  the  affection  forms  part  of  progressive  muscular  atrophy.f 
but  indirect  inberitance,  shown  by  other  related  neuroses,  may 
often  be  traced.  Moreover,  a  strange  family  disposition  has  been 
observed  in  cases  ocruiriug  in  early  life.  It  does  not  seem  to  be  a 
consequence  of  syphilis.  Immediate  causes  can  be  traced  in  only  a 
minority  of  the  cases;  the  most  frequent  are  mental  depression 
and  anxiety  (sometimes  ctimbined  with  physical  exhaustion,  as  in 
nursing  a  relation  through  a  ^rave  and  fatal  illness),  exposure  to  cold, 
debilitating  influences,  such  as  insuflicient  food,  and  injury,  such  as  a 
blow  upon  the  back  of  the  neck.  Over- use  of  the  muscles  has  been 
supposed  to  be  a  rare  cause  ;  the  symptoms  developed  rapidly  in  a 
man  after  playing  on  the  clarionet  for  two  whole  nights,  but  the  patient 
at  the  same  time  had  been  exposed  to  cold  (Stein).  In  a  consider- 
able proportion  of  the  cases,  no  c^use,  immediate  or  remote,  can  be 
traced.  It  is  not  unlikely  that  many  of  these  will  ultimately  be 
found  to  depend  on  some  toxtemic  influence.  I  have  known  the 
characteristic  form  to  follow  lead-poisoning  in  advanced  life,  and 

*  At  tuven  and  cif^lit,  two  siiterA  niul  a  brother,  the  offspring  of  intemperate  eoutin% 
Moty,  <  (iaz.  (U>8  H6p.,'  1889 ;  at  I'igrht,  Heinak.  *  Htrl.  Uei.  de  I'sych..'  1890;  at  eleven, 
Hoffmann,  *Cont.  f.  Nervenkr.,'  18H0  ;  at  twulvo,  Bliimentlial, '  Iiiatig.  Uisa./  Dorpaty 
1884.     Many  hopposMl  cuuvs  in  early  or  middle  life  have  been  due  to  tumours. 

t  An  in  three  cns4>>i  in  one  fauiily  descrilwd  by  Bernhardt,  an  instance  observed  bj 
Berger,  and  one  in  old  aj^e  (mother  and  daughter)  by  myself. 
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also  partial  bulbar  paralysis  to  be  associated  with  partial  nuclear 
ophtbalmoplogiu  in  early  adult  life  as  a  late  sequel  to  diphtberia.* 

Tbe  relation  to  progressive  muscular  atropby  has  been  already 
mentioned.  Tbe  bulbar  disease  is  indeed  part  of  the  spinal  affectiou, 
the  grey  matter  of  the  medulla  undergoing  the  same  degenerative 
change  as  that  of  the  spinal  cord.  Lastly,  a  bmited  acute  nuclear 
inflammation  may  be  followed  by  slow  degenerative  extension.t 

Symptoms. — The  distribution  of  the  symptoms,  indicated  by  the 
name  given  to  the  disease  by  Duoheune,  has  been  already  mentioned. 
The  lips,  tongue,  throat,  and  often  the  larynx,  are  paralysed  on  both 
sides.  The  symptoms  are,  so  to  speak,  grouped  about  the  tongue  as 
«  centre,  and  it  is  in  this  organ  that  the  earliest  weakness  is  usually 
manifested.  In  a  few  cases  the  distinct  paralytic  symptoms  have 
been  preceded  by  8ome  discomfort  or  pain  at  the  back  of  the  head. 
The  onset  of  definite  symptoms  is  gradual;  the  cases  in  which  there 
is  a  sudden  or  even  acute  onset  are  not  examples  of  this  form.  The 
first  symptom  is  genenvUy  a  trifling  indistinctness  of  speech,  due  to 
imperfect  articulation  of  those  sounds  in  which  the  tongue  is  chiefly 
oimcemed,  the  lingual  consonants  {,  r,  n,  and  t,  and  afterwards  «.  The 
commencing  change  in  articulation  is  noticed  only  when  the  parts  are 
fatigued  by  use,  and  the  patient  may  be  conscious  that  fatigue  is 
produced  with  undue  readiness.  The  early  difficulty  in  articu- 
lation is  often  ascribed  to  some  dental  imperfection,  or  to  dentists* 
procedures  undertaken  to  lessen  the  imperfection.  The  tongue 
At  first  can  still  be  protruded,  although  sometimes  not  so  far  as 
normal,  and  there  may  be  a  difficulty  in  bringing  its  tip  firmly 
against  the  roof  of  the  mouth  for  the  articulation  of  the  linguo-pala- 
tine  consonants,  as  i  and  d,  while  the  continuous  sibilant  •  can  be 
perfectly  articulated.  The  lips  become  weak  with  or  soon  after  the 
tongue,  and  some  difficulty  in  swallowing  is  often  added ;  the  latter 
may,  indeed,  be  the  earliest  symptom,  or  it  may  only  come  on  after  arti- 
culation has  become  much  impaired.  In  consequence  of  the  weakness 
of  the  lips  the  power  of  whistling  is  lost,  and  there  develops  a 
difficulty  in  the  pronunciation  of  the  sounds  in  which  the  lips  are 
chiefly  ct)ncerned,  o,  u,  p,  b,  and  m.  The  lips  are  not  brought  together 
80  |>erfectly,  or  separated  so  promptly,  as  is  necessary  for  the  pro- 
nunciation of  the  labial  explosives,  and  hence  (and  p become  m  and  v. 
The  power  habitually  exerted  is  generally  less  than  the  patient  can 
exert  it'  he  tries.  A  word  can  often  be  articulated  perfectly  by  a  de- 
liberate effort  when  the  habitual  articulation  is  very  imperfect.     The 

*  In  a  case  described  by  Stadthagen,  diphtheria  at  four  was  followed  hy  the 
•eommon  paralysis  of  tlie  palate,  aud  this  by  wider  syinptoins  of  bulbar  paUy.  When 
the  patient  came  under  observation,  some  years  later,  there  still  was  paralysis  of  the 
lips  and  palate,  accompanied  by  weakness  and  contracture  in  the  limbs  (*  ArchiT  f. 
Kinderhcilk..'  Bd.  v). 

t  Keiuholdt, '  Arch.  f.  kiln.  Med./  1889. 
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diflScultj  in  Bpeech  is  soon  increased  by  the  weakness  of  the  palate,, 
wlricb  ceases  to  shut  off  the  nasal  cavitj.  Swallowing  graduallj 
becomes  difficult ;  the  weakening  of  the  tongue  impairs  the  first  part 
of  the  act  of  deglutition,  that  in  which  the  food  is  rolled  back  into 
the  pharynx  by  the  application  of  the  tongue  to  the  roof  of  the  mouth  ; 
the  paralysis  of  the  palate  peimits  the  regurgitation  of  liquids  into 
the  nose,  and  the  weakening  of  the  pharyngeal  muscles  further 
interferes  with  the  movement  of  the  food. 

As  tbe  paralysis  increases,  closure  of  the  mouth  becomes  impossible, 
the  lower  lip  droops,  and  the  muscles  of  the  chin  often  become  feeble. 
The  elevator  of  the  upper  lip  and  zygomatics  either  escape,  or  are  bo 
much  less  affected  than  their  labial  opponents,  that  the  zygomatic 
muscles  undergo  contiactui*e,  and  a  very  pronounced  naso-labial 
furrow  becomes  a  characteristic  feature  of  the  disease.  Saliva  dribbles 
out  of  the  open  mouth,  and  the  patient  has  to  keep  a  handkerchief 
constantly  in  his  hand.*  The  tongue  can  no  longer  be  protruded  ; 
only  the  tip  can  be  projected  over  the  lower  teeth.  Mastication  i» 
difficult,  because  the  tongue  can  no  longer  guide  and  keep  the  food 
between  the  teeth.  The  palate  may  hang  motionless,  or  it  may  still 
be  raised  a  little  by  the  will.  Articulate  speech  at  last  becomes  im- 
possible, and  the  only  expression  remainir.g  to  the  patient  is  laryngeal 
phonation,  slightly  modulated,  and  broken  into  the  rhythm  of  form- 
less syllables,  the  meaning  of  which  can  be  hardly  more  thaa 
guessed  at.  Swallowing  becomes  more  and  more  difficult.  Semi-8olid» 
are  usually  swallowed  bettor  than  liquids,  because  there  is  less  risk 
of  their  escape  into  the  nose  or  larynx,  and  better  than  solids,  particles 
of  which  are  more  apt  to  enter  the  larynx  from  the  increasing  weak- 
ness of  the  e]>iglottidean  muscles,  which  fail  to  reflect  the  epiglottis 
during  the  act  of  deglutition.  The  muscles  of  the  vocal  cords  gene* 
rally  suffer  now,  if  not  before ;  the  voice  is  low-pitched  from  tbe  de- 
fective approximation  of  the  cords,  and  the  cough  is  imperfect  from 
the  feebleness  of  closure.  At  first  the  glottis  may  be  closed  onlj  in 
one  of  several  attempts  to  cough.  The  laryngeal  palsy  rarely  becomes 
corapbte,  and  it  is  still  rarer  for  tbe  power  of  abduction  to  be  specialljr 
lost,  common  as  abductor  ])al8y  is  in  some  other  forms  of  ceuti-al  de- 
generation. I  have,  however,  seen  abduction  completely  lost  on  one 
side  when  it  was  preserved  on  the  other.  Thus  in  some  cases  the 
pharynx  suffers,  in  others  the  larynx,  but  both  are  usually  involved 
in  the  later  stage  The  difference  seems  to  correspond  to  a  difference 
in  the  localisatiou  of  the  affection,  according  to  the  functional  relation 
of  the  parts  ;  in  some  cases  those  for  articulation  and  in  others  those 
for  deglutition  being  apj)arently  primarily  involved.     Since  all  the 

**  It  lA  often  thought  thnt  there  is  nn  increase  in  the  secretion  of  saliva,  and 
*'  salivation  "  is  snid  to  exist,  but  it  is  doubtful  whether  the  amount  is  iNfger  thaa 
the  normal.  A  puthologicul  increase  has  been  as^ierted  very  strongly  by  mhu# 
autliors;  Schulz  supposed  that,  in  one  ca^'O  under  his  care,  the  secretion  was  iiw 
creased  to  six  times  the  noruial  quantity. 
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muscles  concerned  and  tbe  structures  related  to  them  are  in  great 
part  the  same  in  tbe  two  sets  of  cases,  there  is  considerable  general 
corrcHpondence  in  the  symptoms  and  lesiou. 

There  is  no  loss  of  sensibility  in  any  of  the  affected  i>arts^  and  taste 
is  unimpaired,  but  the  reflex  action  in  the  throat,  so  active  in  health, 
ultimately  fails  from  the  motor  changes.  The  palate  or  fauces,  and 
even  the  larynx,  can  be  touched  or  tickled  without  exciting  the  spasm 
that  is  normally  produced.  Sometimes  this  loss  of  reflex  action 
precedes  the  other  symptoms  of  the  disease  (Erishaber).  It  increases 
very  much  the  risk  of  the  entrance  of  food  into  tbe  larynx.  But  reflex 
action  is  not  invariably  lost;  Erb  twice  found  it  preserved  in  the 
palate  and  pharynx  to  a  late  stage  of  the  disease. 

Alterations  of  nutrition  are  chiefly  visible  in  the  tongue,  and  its 
condition  varies  much  in  different  cases.  In  some  the  organ  is  large 
and  broad  throughout,  although  soft  and  flabby  to  the  touch.  In 
other  cases  it  is  conspicuously  wasted,  and  the  surface  is  deeply 
furrowed  and  wrinkled  from  the  loss 
of  the  muscular  substance  (Fig.  146). 
In  some  cases  the  lips  retain  their 
normal  size ;  in  others  they  are  con- 
spicuously thin.  Electric  irritability 
is  seldom  much  changed ;  the  muscles, 
even  when  greatly  wasted,  may  still 
react  to  faradism  with  readiness. 
Karely,  in  rapid  cases,  there  is  loss 
of  farad  ic  and  preservation  of  voltaic 
irritability,  and  Erb  has  observed  the  Fio.  146.— Wanting  of  the  tongue, 
increased  and  altered  reaction  to  vol-  *"^  roaxinium  protrurion,  in  a  cue 
^    .  ,        XI     i*       J*  'A   1 'i-x    •  of  chronic  bulbar  paralydt. 

taism,  when  the  faradic  excitabilitv  is  *-      ^ 

normal,  of  the  mixed  (or  "middle*')  form  of  reaction  (see  vol.  i,  p. 
26).  Symptoms  of  motor  irritation,  such  as  convulsion  or  spasm, 
are  absent,  but  choreiform  twit<?hings  may  occur  on  an  attempt  to 
speak,  chiefly  due  apparently  to  the  influence  of  emotion. 

Thus  there  api>ear  to  be  two  forms,  one  with  wasting  and  loss  of 
the  reflex  action,  the  other  with  no  wasting  and  sometimes  with 
distinct  evidence  of  excess  of  muscle  reflex  action,  at  least  so  far  as 
the  muscles  of  mastication  are  concerned.  The  occurrence  of  the 
latter  form  cannot  be  doubted  even  when  allowance  is  made  for 
the  concealment  of  atrophy  by  fat.  It  is  apparently  analogous  to  the 
spastic  paralysis  met  with  in  the  limbs.  Not  only  may  the  "  jaw- jerk" 
be  increased  in  this  form,  but  I  have  once  seen  a  distinct  clonus  in  the 
muscles  of  mastication,  obtained  by  depressing  the  jaw. 

The  intellectual  faculties,  as  a  rule,  are  unimpaired.  The  onlj 
alteration  that  is  common  is  a  curious  emotional  mobility ;  laughter 
or  tears  are  evoked  by  trifling  causes,  and  the  immobile  faoe  and  un- 
modulated tone  may  render  the  laughter  strangely  grotesque.  But 
the  unhappy  sufferer  is  painfully  consdons  of  his  state;  and  his 


'  the  inability  to  eipress   it,  except  bt  ibi 
■  to  which  ^peNC;h  is  reduced.     His  cod: 
tm  rendera  him  iodispoBed  to  make  even  an  atteiDpl  la 

«  bulbar  paraljsis,  as  alrend  j  mentioned,  is  often  asMtiitel' 
ire  muscular  atro|)hj  in  tlis  Iimlw  and  trunk,  Km*- 
fmmd,  m  mmj  be.  with  the  symptoms  of  kterat  sclerosis  of  lIk  ca 
BiAirtftr  bather  or  spinal  symptoms  inav  lead  th«way,Knd  doniMl 
tfeaipMt  «f  tbe  case.  Tovr&ids  the  ulo-se  uf  a  ^^ent-nl  progrvwil 
wttmfky  the  Mouth  and  throitl  muscles  mnv  suQ'ui',  or  when  th««u 
fcff  mmI  [■wiilnaliljnlT  1 1  1.  wasting  may  show  itiielf  iu  the  niutc 
of  lb*  &Hb«.  Less  commonly,  lmll>ar  paralysis  is  assoeiaied  ■ 
^jtiw y rilTirifr  of  the  limbs  and  slight  wasting  ;  lateral  Bclemisil 
liHKfii^i^  «fter  deatb,  with  only  slight  changes  in  the  anterior  hon 
KtaBH«*3es  not  accompanied  by  goneral  atrophy,  the  pamlTsitm 
l^BMit  Wvaad  the  muscles  oC  the  lips,  tougae,  and  throut.  Tbe  n 
aipBaMMK  of  the  muscles  of  the  upper  part  of  th<^  face  sqi)  of  tk 
M^MfekasbiWu  mentioned.*  Excessive  frequenry  of  the  puWilS 
■^.ftgi^  m  MMBetimes  observed  towards  the  <do^e,  aud  attack*  of  d;i 
IM^  kKM  b"*^  nict  *'^^  from  the  extension  of  the  degeneratioi 
tfct  iMiiirinrj  centre,  which  also,  towards  tbf  close,  seems  to  prod 
•^itmrnttHit  lungs,  and  to  facilitate  the  low  pneumonia  prodnofdii 
«of  particles  of  food.  It  is  noteworthy  that  glyeaio' 
r  to  result  from  the  degenerative  cbAttges  lieneat h  theflfl 
'nlricle  that  constitute  this  disease.  This  mar 
e  of  the  way  in  which  functional  relati'io  determiH 
Wtiou  of  the  morbid  process.  Occasionally  the  ninsrUil 
I  b««ome  weak,  and  the  pterygoids,  which  n 
n<  said  to  suffer  first,  and  often  only  (Duclieune).  Of& 
T  baa  been  noted  in  very  rare  cases. t 
«  indirect  effects  of  the  disease  are  the  weakum  II 
K  that  result  from  the  iniperfi-ct  supply  of  nnurishment  « 
A  «■  tbe  difficulty  of  swallowing,  and  the  broncbilis  that  ill| 
^^)gt  n  by  the  |.>asBage  of  particles  of  food  into  the 

IW  Cmnt  of  th«  di^etise  is  progressive,  although  not  unifiM^ 
^^    IVmm  live  to  time  its  progress  in  retarded,  and  it  n 
ftl  ■#ii:T-  nr  ercu  for  months  (seldom   for  a  year  or  so),  ta  l«l 
The  ho]>es  thus  eisciied  are  usually  liaselesa.  for  tl 
I  iuvreases.  often  nC  a  more  rapid  rate.     An  iuipreai 
:1  It'ssens  the  patient's  strength,  aci-elenitcs  the  pro[ 
4lflw4i>t«ae.     Bui  the  eases  which  occur  in  the  first  half  of  li 
«MM(^ly  b««ome  arrested  before  reaihing  au  extreme  and  d 
«•»  <nw.  aitd  the  duration  of  tbis  later  t.tuKe  may  be  iudefiaite 
TW  CmnM*  «/  Death  arc  gradual  weakness  from  inanition ; 

M  lately  hvcn  Fii|ie<-iatly  ilii-ectcd  tu  it  b;  QmnaD  nod  I 


CBIIONIO   BULBAR   PARALVSIS.  509 

neumoiua,  from  the  entrance  of  food  into  the  air- passages;  failure 
P  respiratory  power  from  associated  atrophy  of  the  muscles  of  the 
imk,  or  the  effects  on  lungs  and  heart  Irom  the  eictension  of  the 
^aeration  to  the  pneumogastric  centres. 

Pathology. — ^In  the  affected  muscles  there  are  changes  similar  to 
tose  seen  in  progressive  muscular  atrophy  of  the  limbs.  The  fibres 
aj  present  extensive  granular  and  fatty  degeneration,  or  may  be 
nplj  narrowed.  Usually  some  fibres  are  much  affected,  and  others 
It'  little,  so  that  empty  sarcolemma  sheaths  and  normally  striated 
lies  may  lie  side  by  side.  There  is  an  increase  of  the  nuclei  of  the 
eaths  and  of  tbe  interstitial  tissue,  and  the  latter  may  present  an 
(normal  accumulation  of  fat.  Masses  of  reddish  pigment,  the  pro- 
tet  of  the  degeneration  of  the  fibres,  lie  between  tbem.  The  nerve- 
diogs  in  the  muscle  are  also  degenerated.  Tbe  motor  nerve-trunks 
e  grej  and  soft,  and  the  microscope  shows  degeneration  of  the  nerve- 
ftes  and  increase  of  the  interstitial  tissue. 

The  medulla  oblongata  itself  generally  appears  normal  to  the  naked 
e;  rarely  there  is  slight  diminution  in  bulk.  Tbe  important  morbid 
•pearauces  are  revealed  only  by  microscopical  examination.  There 
ay  be  distinct  atrophy  of  the  fibres  of  the  hypoglossal  and  other 
Tvea  within  the  medulla.  In  the  motor  nuclei,  changes  are  found 
nilar  to  those  presented  by  the  grey  matter  of  the  cord  in  progres- 
re  muscular  atrophy.  There  is  wai>ting  of  the  nerve-cells,  many 
!  which  lose  their  processes  and  sbrink.  Tbe  interstitial  tissue  is 
Itered  in  various  degree,  and  contains  granule-corpuscles  and  other 
roducts  of  the  degeueiation  of  the  nerve-elements  in  early  cases ;  in 
)me  instances  tbere  is  a  conspicuous  increase  in  the  connective- 
issue  elements ;  the  vessels  may  be  increased  in  number  and  their 
ralk  thickened.  But  cases  vary  remarkably  in  this  respect:  in 
ome,  only  a  wasting  of  tbe  nerve-cells  can  be  discerned;  while  in 
others  the  aspect  is  that  of  an  actual  interstitial  inflammation,  even 
ATolving  minute  extravasations  in  the  early  stage,*  and  yet  limited 
<o  the  motor  nuclei.  The  variations  suggest  that  tbere  are  parenchy- 
Bitous  and  interhtitial  forms. f  This  difference  may  explain  some 
icts  of  limitation  or  irregularity  of  the  symptoms. 

Degeneration  is  often  iound  in  the  anterior  pyramids,  just  as  the 
pyramidal  tracts  are  commonly  degenerated  in  the  corresponding 
iffection  of  the  anterior  cornua  of  the  spinal  cord,  wbich  so  often  co- 
exists with  the  bulbar  degeneration.  In  such  combined  cases  the 
Sclerosis  of  the  pyramidal  fibres  may  be  traced  tb rough  tbe  pons  and 
^rebral  peduncles  •  When,  as  is  commonly  tbe  case,  there  is  mus- 
Kular  atrophy  elsewhere,  the  spinal  cord  presents  corresponding 
iterations  in  the  grey  and  white  substance.  It  is  probable  that,  iu 
lome  cases  of  bulbar  paralysis,  the  disease  is  confined  to  the  pyramidal 

•  Eiwiilohr,  'Arch.  f.  Psych.,'  1879,  p.  34. 
t  Compare  "  Acate  Polio- my  ell  tii,"  vol.  i. 
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distress  is  increised  by  the  inability  to  express  it,  eroept  bj  the 
laryngt'al  gestures  to  which  speech  is  reduced.  His  consciousuess  of 
inabilitv  often  renders  him  indisposed  to  make  even  an  attempt  to 
express  himself. 

Progressive  bulbar  paralysis,  as  already  mentioned,  is  often  associated 
with  progressive  muscular  atrophy  in  the  limbs  and  trunk,  acc*om- 
paiiied,  it  may  be,  with  the  symptoms  of  lateral  sclerosis  of  the  cord. 
Either  the  bulbar  or  spinal  symptoms  may  lead  the  way,  and  dominate 
the  aspect  of  the  case.  Towards  the  close  of  a  general  progressive 
atrophy  the  mouth  and  throat  muscles  may  suffer,  or  when  these  are 
first  and  consideiably  affected,  wasting  may  show  itself  in  the  musch-s 
of  the  limbs.  Less  commonly,  buUiar  paralysis  is  associated  with 
spastic  paralysis  of  the  limbs  and  slight  wasting  ;  lateral  sclerosis  is 
then  found  after  death,  with  only  slight  changes  in  the  anterior  horns. 

Even  in  cases  not  accompanied  by  general  atrophy,  the  paralysis  maj 
■pread  beyond  the  muscles  of  the  lips,  tongue,  and  throat.  The  rare 
implication  of  the  muscles  of  the  upper  part  of  the  face  and  of  the 
eyeballs  has  been  mentioned.*  Excessive  frequency  of  the  pulse  (150 
— 160)  is  sometimes  observed  towards  the  close,  and  attacks  of  dys- 
pnoea have  been  met  with  from  the  extension  of  the  degeneration  t^ 
the  respiratory  centre,  which  also,  towards  the  close,  seems  to  produce 
cedema  of  the  lungs,  and  to  facilitate  the  low  pneumonia  produced  by 
the  entrance  of  particles  of  food.  It  is  noteworthy  that  glycosuria 
seems  never  to  result  from  the  degenerative  changes  beneath  the  floor 
of  the  fourth  ventricle  that  constitute  this  disease.  This  may  be 
another  instance  of  the  wav  in  which  functional  relation  determines 
the  distribution  of  the  morbid  process.  Occasionally  the  muscles  of 
mastication  become  weak,  and  the  pterygoids,  which  move  the  jaw 
laterally,  are  said  to  suffer  first,  and  often  only  (Duchenne).  Optio 
nerve  atrophy  has  been  noted  in  very  rare  cases. f 

Among  the  indirect  effects  of  the  disease  are  the  weakness  and 
emaciation  that  result  from  the  imperfect  supply  of  nourishment  con- 
sequent on  the  difficulty  of  swallowing,  and  the  bronchitis  that  is  apt 
to  be  set  up  by  the  passage  of  particles  of  food  into  the  air-passages. 

The  Course  of  the  disease  is  progressive,  although  not  uniformly 
80.  From  time  to  time  its  progress  is  retarded,  and  it  may  seem 
for  weeks,  or  even  for  months  (seldom  for  a  year  or  so),  to  be  at 
a  standstill.  The  hoi»es  thus  excited  are  usually  baseless,  for  the 
disease  again  increases,  often  at  a  more  rapid  rate.  An  intercurrent 
malady,  which  lessens  the  patient's  strength,  accelemtes  the  progresi 
of  the  disease.  But  the  cases  which  occur  in  the  first  half  of  life 
occasicmally  become  arrested  before  reaching  an  extreme  and  danger* 
ous  degree,  and  the  duration  of  this  later  stage  may  be  indefinite 

The  Causes  of  Death  arc  gradual  weakness  from  inanition ;  broncho* 

•  Attention  has  lately  been  psjHJc'mlly  •lii-ected  to  it  by  Quinon  nnd  Parmentiera 
Nouv.  Icon,  de  U  Salpet.,'  1890  and  1801. 
t  Ritchie, '  Glasgow  Med.  Journ.,'  1888;   RobiD ;  Galezowiki  (quoted  by  Ritchis), 
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pneumonia,  from  tbe  entrance  of  food  into  the  air- passages;  failure 
of  respiratory  power  from  associated  atrophy  of  tbe  muscles  of  the 
trunk,  or  the  effects  on  lungs  and  heart  Irom  the  extension  of  tbe 
degeneration  to  the  pneumogastric  ceiiti*es. 

Patholoqy. — In  the  affected  muscles  there  are  changes  similar  to 
those  seen  in  piogressive  muscular  atrophy  of  the  limbs.  The  fibres 
may  present  extensive  granular  and  fatty  degeneration,  or  may  be 
simply  narrowed.  Usually  some  fibres  are  much  affected,  and  others 
but  little,  so  tbat  empty  sarcolemma  sheaths  and  normally  striated 
fibres  may  lie  side  by  side.  There  is  an  increase  of  the  nuclei  of  the 
sheaths  and  of  tbe  interstitial  tissue,  and  the  latter  may  present  an 
abnormal  accumulation  uf  fat.  Masses  of  reddish  pigment,  tbe  pro- 
duct of  the  degeneration  of  the  fibres,  lie  between  them.  The  nerve- 
endings  in  the  muscle  are  also  degenerateJ.  Tbe  motor  nerve-trunka 
are  grey  and  soft,  and  the  microscope  shows  degeneration  of  the  nerve- 
fibres  and  increase  of  tbe  interstitial  tissue. 

The  medulla  oblongata  itself  generally  appears  normal  to  the  naked 
eye ;  rarely  there  is  slight  diminution  in  bulk.  Tbe  important  morbid 
appearances  are  revealed  only  by  microscopical  examination.  There 
may  be  distinct  atrophy  of  the  fibres  of  the  hypoglossal  and  other 
nerves  within  the  medulla.  In  the  motor  nuclei,  changes  are  found 
similar  to  those  presented  by  the  grey  matter  of  the  cord  in  progres- 
sive muscular  atrophy.  There  is  wa!*ting  of  the  nerve-cells,  many 
of  which  lose  their  processes  and  sbrink.  Tbe  interstitial  tissue  is 
altered  in  various  degree,  and  contains  granule-corpuscles  and  other 
products  of  the  degeneration  of  the  nerve- elements  in  early  cases ;  in 
some  instances  there  is  a  conspicuous  increase  in  tbe  connective- 
tissue  elements ;  the  vessels  may  be  increased  in  number  and  their 
walls  thickened.  But  cases  vary  remarkably  in  this  respect:  in 
some,  only  a  wasting  of  tbe  nerve-cells  can  be  discerned;  while  in 
others  the  aspect  is  tbat  of  an  actual  interstitial  inflammation,  even 
involving  minute  extravasations  in  the  early  stage,*  and  yet  limited 
to  the  motor  nuclei.  The  variations  suggest  tbat  there  are  parenchy- 
matous and  interstitial  forms. f  This  difference  may  explain  some 
facts  of  limitation  or  irregularity  of  the  symptoms. 

Degeneration  is  often  lound  in  the  anterii>r  pyramids,  just  as  the 
pyramidal  tracts  are  commonly  degenerated  in  the  corresponding 
affection  of  tbe  anterior  coruua  of  the  spinal  cord,  wbich  so  often  co- 
exists  with  tbe  bulbar  degeneration.  In  such  combined  cases  the 
sclerosis  of  the  pyramidal  fibres  may  be  traced  ibrough  the  pons  and 
cerebral  peduncles  •  "When,  as  is  commonly  the  case,  there  is  mus- 
cular atrophy  elsewhere,  the  spinal  cord  presents  corresponding 
alterations  in  tbe  grey  and  white  substance.  It  is  probable  that,  in 
some  cases  of  bulbar  paralysis,  the  disease  is  confined  to  the  pyramidal 

•  Eisenlohr,  '  Arch,  f .  Ps^ch.,'  1879,  p.  34. 
t  Compare  "  Acate  Polio- myelitis,"  vol.  i. 
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next  Bectioii.     The  chief  difficulty  >b  presented  by  organic  Ham 

of  the  uii'dullrt,  which  may  also  CHUse  "  bulbar  palsy  "  of  thir  ana 
The  ui08t  frequent  of  tlieBe  is  a  tumour  in  or  outside  tbein-nlullt,g 
narrowing  ol  tbu  loranien  magnum  by  thickening  of  the  boiw 
t-nlai'geuieii  t  c>f  the  odontoid  process,  dam<iging  the  bullr  by  iuni 
or  compresuioii,  or  compreBainjj  the  ut-rre-roots;  bill  the  lympio 
thuri  produced  seldom  present  the  perft-ct  bilateral  syuimetryll 
churaete rises  the  deKeni.'rH,tire  affection.  One  side  is  affected  fint 
must,  tlie  difficulty  of  Rwallowiiig  prepoudeiales  over  the  otbei 
jitoms.  and  the  lips  usually  esi ape  altogether.  Monoser, 
usual,  and  touvulsioiis  are  otcasiouully  met  with. 

TumoiirB  within  the  medulla  souietinies  ^ive  rise  to  greater 
cutty,  but  the  cases  in  which  a  growth  acts  on  buth  sides  ia  waA 
equul  miLiiner  us  to  cause  (perfectly  symmetncul  symptoms  are  (t 
eively  rare,  and  there  are  usu>tlly  other  iudications  to  belpibfl< 
gnusie, — either  there  are  other  injicatiuna  of  a  tumour,  or 
patient  is  so  young  us  to  render  the  degenerative  disease  bq 
improbable.  lu^ukr  ai-lerosis,  involving  the  medulla,  is  wMob 
symmetrical  aa  to  give  rise  to  real  difficulty, aud  there  arealwarti 
lations,  in  other  parts,  of  the  morbid  process. 

Chronic  leaious  in  both  cerebral  hemispheres  may  cause  sympl 
resembling  those  of  bulbar  |>alsy,  constituting  a  chronic  form 
"  pscudo-bulbar  paralysiB."  Although  such  au  eSect  is  (u 
varely  produced  by  ihronie  than  Ly  acute  lesions,  it  has  beencauacj 
kyminetrieal  sclerosis  of  the  two  hemispheres  ;  *  the  chief  distiuctil 
ure  afforded  by  the  development  of  symploiiis  first  on  one  siili 
then  on  the  other— the  affection  of  the  liml«,  as  wel!  as  the  ttti\ 
distinct  double  hemiplegia, — and  by  other  syuiploma  indicatJTeof 
uature  of  the  morbid  protees.  Eetlex  action  is  preserveil  ia 
parts  paralysed,  and  these  are  never  wasted,  but  aloue  theae  |«u 
are  not  sufficient  for  the  diagnosis,  although  ihey  may  be  sIIdi 
weight  in  f.u|iport  of  other  itidicatious. 

Proonosis. — In  every  caae  of  grndual  onset  the  prognosiaitB 
grave.  The  affection  is  so  proyreasive  in  its  tendency,  ami  thi 
affected  are  so  iniportaut  for  life,  that  the  disease  almost  invi 
leads  to  death.  This  is  espoeiaUy  true  of  the  senile  form,  and  of 
which  eupervencB  on  spinal  muscular  atrophy.  When  The  affct 
WgiDs  in  middle  life,  arrest  may  be  reganled  as  a  possible  evvnl. 
it  is  not  improbiible  in  ihe  rare  eases  that  come  on  in  late  chih 
or  follow  some  disease  that  bus  uerve-de^eaeration  for  it 
sequel.  The  possible  cause,  na  well  as  the  obvious  cc 
therefore,  be  considered  in  the  prognosis. 

Tkeatmknt- — Although    e»perionco    shows  that  we  c 
expect,  in  any  case,  that  our  treatment  will  have  aii  appra 

■  Jolly,  ■  Arch.  f.  P«)cU.,'  iii.  187!. 
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the  lower  extremities  of  these  fibres  within  the  nuclei.  We  have  seen 
that  the  pyramidal  fibres  maj  be  deirenerated,  and  these  fibres  are 
homologous  with  those  that  coustitute  the  upward  path  from  the 
nuclei  to  the  cortex.  In  cases  in  which  these  fibres,  and  uot  the 
nuclei,  are  diseased,  there  should  be  no  loss  of  reflex  action,  and  we 
have  seen  that,  in  some  cjises,  the  reflex  action  is  preserved.  More- 
over, in  some  of  these  cases  there  is  marked  excess  of  myotatic  irri- 
tability in  the  muscles  of  mastication,  even,  as  we  have  also  seen,  so 
great  as  to  peimit  a  jaw-clonus  to  be  obtained — distinct  evidence  of 
the  degeneration  of  the  fibres  of  the  upper  segment  of  the  motor 
tract  for  these  muscles  (see  vol.  i,  p.  201).  The  other  parts  specially 
paralysed  do  not  permit  this  muscle  reflex  action  to  be  tested.  Thus 
these  cases  will  constitute  the  bulbar  homologue  of  primary  lateral 
sclerosis  of  the  cord. 

Atrophic  bulbar  paralysis  must  be  regarded  as  an  affection  prao-^ 
tic4\lly  identical  with  the  progressive  muscular  atrophy  that  is  bo 
often  associated  with  it.  The  difference  between  them  depends  only 
on  the  seat  of  the  morbid  process,  and  not  at  all  on  its  nature.*  The 
disease  is  a  degeneiution  of  the  lower  segment  of  the  motor  path  for 
the  muscles  affected,  and  in  some  cases  it  may  be  a  degeneration  of 
the  whole  path,  upper  and  lower  segments,  or  of  the  upper  segment 
alone,  when  there  is  no  wasting.  Although  an  affection  of  the  cortical 
cells  has  not  yet  been  found,  it  is  highly  probable,  from  the  analogy 
of  progressive  muscular  atrophy.  In  other  cases,  again,  there  may  be 
a  combination  of  the  two  conditions  analogous  to  those  in  which 
atonic  atrophy  in  the  hands  is  associated  with  tonic  palsy  in  the 
upper  arms  (see  vol.  i,  p.  480). 

The  relation  of  the  degenerative  changes  to  the  function  of  the 
affected  cells,  so  conspicuous  in  the  distribution  of  the  symptoms, 
merely,  of  course,  means  that  a  certain  common  function  is  associated 
with  a  common  special  susceptibility,  on  the  part  of  the  cells,  to  suffer 
from  a  defect  in  nutrition,  which  is  progressive  in  character,  and 
tends  to  increase  to  destructive  degeneration.  It  is  essentially  a 
defective  vitality,  and,  as  such,  is  associated  with  an  exuberance  of 
growth  in  the  interstitial  elements,  analogous  to  that  which  is  seen 
in  the  elements  surrounding  a  degenerating  nerve- fibre.  The  real 
pathology  of  the  disease  is  the  cause  which  induces  the  nutritional 
changes,  and  of  that  we  know  almost  nothing.  The  possible  influence 
of  toxic  conditions  should  always  be  remembered. 

Diagnosis. — The  distribution  of  the  palsy,  its  bilateral  character, 
its  gradual  onset  and  progressive  course,  separate  the  disease  with 
sufficient  sharpness  from  most  other  maladies.  The  slow  onset  dis* 
tinguishes  it  from  acute  lesions  of  the  medulla,  which  may  cause 
the  symptoms  of  similar  character  and  distribution  described  in  the 

*  The  essential  identity  of  the  two  diseases  was  first  orged  by  Kussmaul  (Volk* 
mann's  *  Clin.  Lect.,'  So.  54, 1873). 
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next  section.  The  chief  difficulty  is  presented  bj  organic  diseases 
of  the  medulla,  which  may  also  cause  **  bulbar  palsy  "  o£  slow  onset. 
The  most  frequent  of  these  is  a  tumour  in  or  outside  the  medulla,  or  a 
narrowing  of  the  foramen  magnum  by  thickening  of  the  bone  or 
f  ulargement  of  the  odontoid  process,  damiigiug  the  bulb  by  invasion 
or  compresoion,  or  compressing  the  nerve  roots;  but  the  Kymptoms 
thus  produced  seldom  present  the  perfect  bilateral  symmetry  that 
i-haracteri&»es  the  degenerative  affection.  One  side  is  affected  first  or 
most,  the  difficulty  of  swallowing  preponderates  over  the  other  sym- 
ptoms, and  the  lips  usually  escape  altogether.  Moreover,  headache  is 
usual,  and  convulsions  are  occasionally  met  with. 

Tumours  within  the  medulla  sometimes  ^ive  rise  to  greater  diffi- 
culty, but  the  cases  in  which  a  growth  acts  on  both  sides  in  such  au 
equal  manner  us  to  cause  perfectly  symmetrical  symptoms  are  exces- 
fiively  rare,  and  there  are  usually  other  indications  to  help  the  dia- 
gnosis,— either  there  are  other  indications  of  a  tumour,  or  the 
patient  is  so  young  as  to  render  the  degenerative  disease  highly 
improbable.  Insular  sclerosis,  involving  the  medulla,  is  seldom  so 
symmetrical  as  to  give  rise  to  real  difficulty,  and  there  are  always  indi- 
cations, in  other  parts,  of  the  morbid  process. 

Chronic  lesions  in  both  cerebral  hemispheres  may  cause  symptoms 
resembling  those  of  bulbar  palsy,  constituting  a  chronic  form  oi 
**  pscudo-bulbar  paralysis."  Although  such  an  effect  is  far  more 
rarely  produced  by  chronic  than  L»y  acute  lesions,  it  has  been  caused  bj 
symmetrical  sclerosis  of  the  two  hemispheres  ;  *  the  chief  distinctions 
are  afforded  by  the  development  of  symptoms  first  on  one  side  and 
then  on  the  other — the  affection  of  the  limbs,  as  well  as  the  face,  in 
ilistinct  double  hemiplegia, — and  by  other  symptoms  indicative  of  the 
nature  of  the  morbid  process.  Keflex  action  is  preserved  in  the 
parts  paralysed,  and  these  are  never  wasted,  but  alone  these  |>oints 
4ire  not  sufficient  for  the  diagnosis,  although  they  may  be  allowed 
weight  in  support  of  other  indications* 

Peognosis. — In  every  case  of  gradual  onset  the  prognosis  is  most 
grave.  The  affection  is  so  progressive  in  its  tendency,  and  the  parts 
affected  are  so  inipoilant  for  life,  that  the  disease  almost  invariably 
leads  to  death.  This  is  especially  true  of  the  senile  form,  and  of  that 
which  supervenes  on  spinal  muscular  atrophy.  When  the  affectioo 
begins  in  middle  life,  arrest  may  be  regarded  as  a  possible  event,  and 
it  is  not  improbable  in  t  he  rare  cases  that  come  on  in  late  childhood, 
or  follow  some  disease  that  has  nerve-degeneration  for  its  occasional 
sequel.  The  possible  cause,  as  well  as  the  obvious  course,  must, 
therefore,  be  considered  in  the  prognosis. 

Treatment. — Although  experience  shows  that  we  can  scarcely 
expect,  in  any  case,  that  our  treatment  will  have  an  appreciable  influ • 

•  Jolly,  •  Arch.  f.  Pii>ch.,'  iii,  1872. 
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ence  on  the  disease,  we  may  strive  at  least  to  retard  its  progress,  and 
emplov  such  measures  as,  from  their  action  on  the  nervous  svstem,  are 
most  likely  to  produce  this  effect.  It  is  probable  that  cases  will  oeca- 
sionallv  be  met  with  in  which  the  morbid  tendency  is  less  strong  than 
it  usually  is,  and  in  which  treatment  may  have  some  influence.  Ner- 
vine tonics,  quinine,  strychnine,  arsenic,  phosphorus,  or  nitrate  of 
silver  may  be  given,  or  hypodermic  injections  of  strychnia  (^  gr.) 
may  be  adwiuistered,  as  recommended  for  progressive  muscular 
atrophy  (vol.  i,  p.  497).  The  latter  is  especially  indicated  in  the 
non- senile  forms.  In  advanced  cases  I  have  known  transient  im- 
provement to  follow  the  injection  of  strychnia  combined  with  minute 
stimulant  doses  of  morphia  (-^ — ^  gr.).  The  power  of  swallowing 
has  been  increased  by  this  treatment,  but  unfortunately  the  effect  has 
not  been  permanent.  To  lessen  the  flow  of  saliva,  belladonna  or 
atropine  has  been  given,  but  seldom  with  effect. 

Electricity  has  been  extensively  used.  With  the  view  of  influenc- 
ing the  morbid  process  in  the  medulla,  the  voltaic  current  has  bees 
passed  from  one  mastoid  process  to  the  other.  In  order  to  maintain 
the  nutrition  of  the  muscles,  either  faradism  or  voltaism  may  be  em- 
ployed, for  they  respond  to  either  in  the  majority  of  cases.  It  may 
be  applied  to  the  tongue,  lips,  or  pharynx ;  to  the  last  by  placing 
the  positive  pole  at  the  back  of  the  neck,  and  moving  the  other  along 
the  side  of  the  throat.  Electrisation  of  the  sympathetic  has  also 
been  used  as  a  method  of  treatment,  but  is  probably  as  destitute  of 
rational  foundation  as  it  oei-tainly  is  of  piuctical  effect.  Indeed,  the 
result  of  all  electrical  treatment  is  most  unsatisfactory.  For  an 
hour  or  two  after  each  application  there  may  be  a  little  more  power, 
but  the  effect  does  not  last.  I  have  never  observed  distinct  evidence 
that  electricity  had  the  slightest  influence  on  the  course  of  the  disease 
in  any  one  of  many  cases  in  which  I  have  seen  it  used. 

In  all  cases  the  feeding  of  the  patient  demands  much  care.  Semi- 
solid pulpy  food  can  usually  be  swallowed  better  than  liquids  or  solids. 
When  deglutition  is  impossible  without  constant  risk  of  the  entrance 
of  particles  of  food  into  the  air-passag^es,  and  of  prostrating  and  dis- 
tressing paroxysms  of  choking,  liquid  food  may  be  given  by  an  oeso- 
phageal tube,  or  by  means  of  a  catheter  or  soft  india-rubber  tube 
passed  through  the  nose  into  the  upper  part  of  the  cesophagus.  The 
food  may  be  slowly  poured  into  the  tube  through  a  small  funnel, 
the  patient's  head  being  bent  back.  The  only  alternatives  are  the 
injection  of  food  by  the  stomach-pump,  or  the  less  effectual  method 
of  rectal  feeding  with  |)eptoni8ed  food.  The  larynx  has  been  opened 
when  the  attacks  of  threatened  suffocation  were  frequent  and  severe 

Chronic  Bulbar  Paralysis  without  Anatomical  Changes,  anomalous 
and  mysterious,  has  been  occasionally  met  with.  The  cases  have  con- 
formed, in  general  features  and  course,  to  the  common  degenerative 
variety,  but  have  deviated  from  this  in  some  minor  point.     Palsy  of 
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lips,  masseters,  and  pharynx  was  attended,  in  one  case,*  with  only 
slight  weakness  of  the  tongue,  but  with  an  amount  of  paralysis  of 
the  intercostals  that  caused  fatal  dyspnoea.  No  changes  could  be 
discovered  in  the  nerve- nuclei,  and  the  hypothesis  of  cbrooic  peri- 
pheral neuritis  naturally  presents  itself  to  the  mind,  but  this  was 
excluded  by  Oppenheimf  in  a  case  in  which  the  larynx,  pharynx,  and 
tongue  were  paralysed.  Degenerative  changes  in  the  lower  part  of 
the  cerebro-nuclear  fihres  may  have  escaped  detection. J  Moreover, 
function  may  be  abolished  by  changes  in  the  nutrition  of  the  nerve- 
cells,  that  leave  their  aspect  unaltered* 

Sudden  (Apoplectifobm)  Bulbab  Pabaltsib. 

It  has  been  already  mentioned  that  various  acute  lesions  of  the 
medulla  cause  symptoms  in  the  region  of  the  nerves  implicated  in 
the  degenerative  form,  and  that  these  lesions  generally  differ  from 
the  latter  in  the  less  regular  grouping  of  the  symptoms  produced. 
Occasionally  a  sudden  lesion  causes  symptoms  that  are  perfectly  sym- 
metrical, and  correspond  very  closely  to  thoi>e  of  degeneration  of  the 
bulbar  nuclei.  Most  of  the  sufferers  have  been  advanced  in  life, 
— at  the  period  in  which  arterial  degeneration  is  common  ;  but  this 
form  has  also  l^een  met  with  in  younger  persons  as  a  result  of  blows 
and  falls  on  the  head  or  neck,§  or  of  syphilis, — influences  which  may 
cause  disease  in  the  vertebral  artery,  or  lower  end  of  the  basilar,  and 
narrow  or  occlude  the  hrrtnches.  Such  disease  may  cause  successive 
sudden  attacks,  nometimes  induced  by  depression  of  the  general 
health  or  some  influence  that  retards  the  circulation  or  promotes 
tlirombosis.  This  is  also  true  of  another  very  rare  mechanism,  embo- 
lism, by  which  the  vertebral  may  be  closed  (owing  to  the  narrower 
calibre  at  its  extremity),  or  its  brunches;  the  latter  are  commonlv 
saved  from  separate  occlusion  by  the  angle  at  which  they  arise, 
which  makes  the  entrance  of  a  plug  difficult,  though  not  impossible. 
This  arrangement,  while  it  indi>poses  to  embolism,  promotes  throm- 
bosis. Among  the  many  causes  of  thrombosis  in  this  situation 
must  be  placed  chronic  basal  meningitis  and  its  effects  on  the 
arteries.||  The  onset  of  the  i>araly8is  is  sudden  and  **  apoplectiform," 
sometimes  with  giddiness  and  vomiting,  usually  without  loss  of 
consciousness.     The  initial  symptoms  may  be  of  wider  range ;  there 

•  Dr.  L.  K.  Shaw, '  Brain.'  181H). 

f  *  Virehow's  Aichiv,'  Bd.  cviii. 

J  Coinimre  vol.  i,  p.  440. 

§  As  in  the  case  of  a  l»oy  aged  twelve,  recorded  by  Schulz  (•  Neurol*  Centralbl.,' 
1883,  p.  99),  in  which  bull»ar  paralysis  followtd  immediately  a  blow  on  the  bMck  of 
the  neck,  and  inereaBed  coDHidenibly  a  day  or  two  afterwards.  It  is  assumed  that 
there  was  traumatic  liSBmorrhage,  followed  by  secondary  inflammation.  Compare 
a  case  of  fatal  traumatic  hemorrhage  recorded  by  Bochefontaine, '  Arch,  de  Ph^fs.,' 
1883,  p.  IGO. 

II  The  possibility  that  thrombosis,  found  after  death,  may  hare  been  only  » 
minal  eveut  must  also  be  borne  in  mind. 
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ma;  be  weaVnesB  of  the  limbs  or  an  affection  of  aenirbilitT,  usually 
\u  the  form  of  subjective  senaaiions,  rarely  actual  anEeethesia.  Any 
of  the  ayuiptoiiis  of  a  lesion  of  tbe  part  may  co>t:'xist,  often  only 
for  a  time;  the  nider  symptoms  pass  a  nay,  and  leave  a  permanent 
condition  cloaely  resembling  that  of  tbe  degenerative  form,  but  differ- 
ing in  the  al-senco  of  a  piogressire  tendency.  For  a  time.  Indeed, 
improvement  may  be  coiispicuuus;  tbe  symptoms  lessen,  and  then 
tbe  condition  becumes  stationary  or  nearly  so,  for  a  time  which  differs 
with  tbe  CLuaiil  influeuces.  As  elaewliere,  the  symptoms  may  increase 
for  a  few  daya,  owing  to  iuflumuiator;  processes  in  tbe  vicinity  of  the 
most  aflect«.-d  area.  Functional  disturbance  (aa  spasm  in  the  masseters) 
has  been  obsi-rved  to  precede  or  attend  the  onset.  In  some  case*, 
after  a  time,  degenerative  changes  su|<ervene  on  tbe  orig:inal  acute 
lesion,  and  tUe  case  assumes  a  progressive  charai>ter.  Not  seldom  the 
Bymptoiiis,  although  bilateral,  are  uti  symmetrical ;  lut  it  is  very  rare 
for  them  to  be  quite  one-sided,  as  in  a  case  recorded  bv  Hirt,  in  which 
paralysis  of  one  vocal  cord  and  of  the  corresponding  aide  of  the  tongue 
citme  on  suddenly ;  there  was  wasting  of  the  toug;ue  with  the  reaction 
of  degeneration.*  Tery  often  tbe  syraptonia,  although  bilateral,  are 
more  or  less  irregular  in  distribution  and  character,  aa  we  abould. 
eipeot  from  tbe  nature  of  tbeir  cause.  This  feature  is  often  promi* 
nent  and  important ;  there  may  be  absolute  inability  to  swallow,  with 
no  panilysis  of  tbe  tongue  or  face.  When  tbe  onset  is  by  several 
enccessive  attacks,  each  ia  uaually  slight,  allliuugh  one  may  be  more 
severe  than  tbe  otbera. 

As  an  example  of  this  sudden  fonn  may  be  mentioned  the  case  of 
a  man  aged  aixty-three.  At  fifty-five  he  bad  a  slight  attack  of  right 
hemiplegia  of  ordinary  type,  wilbout 
affection  of  speech  or  of  swallowing, 
from  which  he  recovered  perfectly  in 
the  course  of  a  few  months.  Five 
weeks  before  being  seen  he  suddenly 
became  unable  lo  articulate,  and  had 
.great  difficulty  in  swallowing.  There 
was  no  loss  of  conscious ness.  No 
«hange  in  bis  condition  bad  occurred 
vben  he  came  uuder  observation.  His 
.condition  then  resembled  perfectly 
that  of  the  progreasive  degenerative 
form.  Hia  lower  lip  Lung  down; 
ealiva  constantly  dribbled  from  tbe 
mouth.  The  tongue  was  broad,  flabby, 
and  almost  motionless,  only  tbe  tip 
could  be  brought  over  the  lower  teeth 
(see  Fig  147).  Tbe  palate  was  flaccid,  but  could  be  rused  a  litUe. 
.Swallowing  was  very  difficult,  and  attacks  of  choking  were  frequent 
•  Hirt,  ■  Berlin,  klia.  WoclwaKhrift.'  1886,  No.  28. 


Fie.  147.— Bulbar  panlj^of  Mi- 
den  on>et,  muimnm  protmstoa 
af  the  tnngne. 
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The  Tocal  cords  could  be  brought  together,  although  with  b'ttle  foroe^ 
80  that  no  ei plosive  cough  was  possible.  He  could  still  phouate» 
although  with  little  modulatiou.  There  was  not  the  slightest  power 
of  articulation;  attempts  to  speak  resulted  onlj  in  '*  ah -ah -ah.** 
Expression  by  writing  was  unimpaired.  This  patient  was  seen  from 
time  to  time  for  five  years  after  the  onset,  and  his  condition  remained 
essentially  unaltered.  His  power  of  swallowing  varied ;  sometimes 
it  became  less,  and  then  under  treatment  it  improved  again,  but  on 
the  whole  the  loss  of  articulation  and  of  swallowing,  the  paralysis  of 
lips,  tongue,  and  larynx,  were  neither  better  nor  worse  at  the  end  of 
the  five  years  than  they  were  five  weeks  from  the  onset.  There  was 
no  wasting  and  no  loss  of  farad ic  irritability.  As  in  this  case,  the 
muscles  involved  are  usually  those  supplied  from  the  medulla 
oblongata  only,  but  a  curious  case  has  been  recorded  by  Dixon 
Mann  in  which  there  was  also  some  paralysis  of  the  muscles  of 
mastication.* 

The  pathology  of  these  cases  rests  at  present  on  little  exact  observa- 
tion. It  is  probable  that  they  depend  on  softening  from  vascuhur 
occlusion,  situated  in  or  near  the  middle  line,  and,  at  any  rate  in  the 
cases  with  muscular  wasting,  damaging  the  nuclei  that  are  the  seat 
of  degeneration  in  the  progressive  form.  The  position  of  the  lesion 
in  cases  such  as  that  detailed  above,  in  which  there  is  no  wasting 
and  no  loss  of  electrical  irritability,  i.  e.  no  evidence  of  damage  to  the 
nuclei  themselves,  is  uncertain.  It  is  probable  that,  in  many  cases, 
the  lesion  is  just  above  the  nuclei,  so  as  to  damage  the  paths  from 
the  cerebral  hemispheres,  which,  after  descending  with  the  pyramidal 
fibres,  certainly  decussate  near  the  nuclei,  and  would  therefore  be 
liable  to  common  damage  from  a  single  lesion  in  the  middle  line. 
Thus,  in  a  case  described  by  Ley  den,  there  was  an  area  of  softening 
in  the  middle  lino,  at  the  level  of  the  olivary  bodies.f  When  the  one 
vertebral  artery  is  much  smaller  than  its  fellow,  disease  of  the  latter 
may  damage  both  sides  of  the  medulla.;^  But  there  is  evidence  that 
bilateral  symptoms  sometimes  result  from  a  one-sided  lesion.  The 
functional  connection  between  the  nuclei  of  the  two  sides  is  exceed* 
ingly  close ;  they  habitually  act  together  in  perfect  equality,  and 
destruction  of  those  on  one  side  may  for  a  time  interfere  with  the 
function  of  their  fellows  on  the  other  side.  In  most  cases  of  the  kind 
the  duration  of  life  has  been  short,  and  it  may  be  that  the  muscles 
of  the  other  side  would  ultimately  have  recovered.  No  opportunity 
should  be  lost  of  ascertaining  the  exact  nature  of  ail  cases  of  sudden 

•  Dixon  Mann,  *  Brain,*  July,  18S4,  p.  2»4.  It  is  very  difficult  to  explain  this 
direct  combination  of  gym ptoras  except  on  the  hypothesis  of  a  double  lestoii.  Bot 
nn  association  of  indirect  nature  is  conceivable,  since  the  functions  of  chewing  and 
swallowing  are  to  constantly  united. 

t  Leyden,  *  Arch.  f.  Psych./  vii,  p.  44. 

X  Tlie  basilar  may  be,  in  effect,  a  contiauation  of  one  vertebral  tnAj,  the  oHlir 
ending  in  the  posterior  inferior  cerebellar  artery. 
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onset,    wbether    a  microscopical    investigation    is    undertaken    or 
not. 

The  Diagnosis  of  these  cases  presents  little  difficulty.  The  symptoms 
are  due  to  a  sudden  lesion  of  the  medulla,  and  the  cases  in  which  thej 
are  symmetrical  are  not  strictly  separable  from  the  others  just  men- 
tioned, in  wLich  symptoms  of  similar  character  are  of  less  regular 
and  symmetrical  arrangement.  The  distinction  from  the  degenerative 
form  rests  on  the  mode  of  onset,  sudden  in  the  one  case,  gradual  in 
the  ot  ber.  If  a  sudden  increase  of  the  paralysis  sbould  occur  in  the  slow 
form,  the  preceding  symptoms  distinguish  it  from  the  acute  variety. 
The  nature  of  the  lesion  is  shown  by  the  indications  that  furnish 
guidance  in  otber  parts  of  the  brain.  It  is  important  to  note  tbat  sym- 
ptoms may  result  from  very  sliglit  vascular  derangement,  on  account 
of  the  proximity  of  important  parts,  and  that  sligbt  gradual  derange- 
ment sometimes  precedes  the  sudden  attack. 

The  chief  diagnostic  difficulty  in  connection  with  these  cases  is  due 
to  the  fact  that  the  '*  pseudo-bulbar  paralysis  "  mentioned  on  p.  320 
may  simulate  very  closely  the  symptoms  of  a  sudden  lesion  of  the 
medulla.*  But,  as  a  rule,  the  indications  of  a  lesion  in  each  cerebral 
hemisphere  are  clear.  There  are  two  distinct  attacks,  scarcely  ever 
simultaneous,  and  it  is  the  second  attack  that  leaves  the  paralysis  of 
the  lips,  tongue,  and  pharynx  that  simulates  a  lesion  in  the  medulla. 
In  most  cases  of  the  kind  the  disease  has  been  in  the  central  ganglia, 
especially  in  the  lenticular  nuclei ;  less  commonly  it  has  been  in  the 
white  substance,  or  in  the  lower  part  of  the  motor  cortex,  or  in  this 
part  on  one  side  and  in  the  central  ganglia  on  the  other.  In  cases  of 
this  nature,  the  diagnosis  is  not  difficult  if  the  observer  is  aware  of 
the  possibility  of  bulbar  symptoms.  A  much  greater  difficulty  exists 
if  the  bulbar  symptoms  follow  a  single  apoplectiform  seizure.  In 
some  instances,  lesions  occur  simultaneously  in  both  hemispheres;  in 
others,  a  subsequent  post-mortem  examination  has  shown  that  only 
one  hemisphere  of  the  brain  was  diseased,  and  the  lesion  has  some- 
times been  on  one  side,  sometimes  on  the  other.  We  have  seen  that 
an  acute  lesion  may  completely  inhibit  the  function  of  the  corre- 
sponding centre  in  the  other  hemisphere,  even  for  days.  It  has  been 
assumed  that  the  lenticular  nucleus  has  a  special  relation  to  the 
processes  of  articulation  and  deglutition,t  an  assumption  which  is 
scarcely  consistent  with  the  frequency  with  which  it  has  been  found 
diseased  without  the  occurrence  of  bulbar  (or  other)  symptoms.  The 
implication  of  the  internal  capsule  is  generally  possible  in  lesions  of 
this  nucleus.  Another  hypothesis  is  that  in  cases  of  one-sided  lesion 
there  is  an  exclusive  relation  of  the  affected  functions  to  one  hemi- 
sphere, owing  to  some  congenital  structural   peculiarity.^     On  the 

*  Oues  of  this  character  have  been  described  by  T.  Barlow,  Joffroy.  L^piue^ 
Barger,  Jolly,  Bom,  and  others. 
t  Bosa, '  Brain,'  Jnlj.  1882. 
t  O.  Berger, '  Breslaner  Arstl.  Zeitacbr./  1884. 
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fibres,  as  in  cases  of  lateral  sclerosis  of  the  spinal  cord  causing  spastic 
paralysis.  i 

The  defeneration  in  the  bulbar  nuclei  is  constant  and  most  consider- 
able in  the  hypoglossal  nucleus,  next  in  the  adjacent  part  of  the  uucleus 
of  the  spinal  accessory  nerve,  and  it  is  usually  found  in  less  degree 
in  the  nuclei  of  the  vagus,  seldom  in  the  nucleus  ambiguus  or  glosso- 
pharyngeal,  or  in  the  motor  nucleus  of  the  fifth  nerve,  or  in  the 
chief  facial  nucleus  (fig.  36,  p.  48).  The  collections  of  small  cells  in 
front  of  and  behind  tbe  hypoglossal  nucleus*  usually  escape.  De- 
generation of  some  of  the  fibres  of  the  raphe  has  been  occasionallj 
noted  at  the  level  of  the  hy|>oglos8al  nucleus.  ConsiJerable  degene- 
ration has  been  found  in  the  fibres  of  the  *'  loop  "  of  the  facial  nerve, 
even  when  the  cells  of  the  chief  facial  nucleus  were  but  little  affected 
— a  mysterious  fact.  The  posterior  longitudinal  fibres  may  be  normal 
or  paitly  degeneratedf  (in  proportion,  it  is  said,  to  the  affection  of  the 
hypoglossal  nucleus)  ;  especially  the  longitudinal  fibres  suffer  in  the 
inner  part  of  the  reticular  formation  which  are  supposed  to  continue 
the  anterior  ground  fibres  of  the  cord.  The  degeneration  is  always 
bilateral. 

The  grouping  of  the  symptoms  according  to  function  makes  it 
practically  certain  that  the  incidence  of  the  lesion  is  determined 
by  function,  that  it  begins,  as  a  rule,  in  the  nerve-elements,  and 
follows  their  functional  relations  in  its  extension.  The  exact  degene- 
ration on  which  the  paralysis  of  the  orbicularis  depends  is  the  most 
obscure  point.  Lockhart  Clarke  believed  that  the  small  cells  above 
the  hypoglossal  were  connected  with  the  facial  nerve,  and  that  it  was 
their  disease  that  causes'  the  paralysis  of  the  lips.  Later  researches 
have  failed  to  confirm  this,  but  it  is  highly  probable  that  the  orbicu- 
lar fibres  do  descend  to  the  neighbourhood  of  the  hypoglossal  nucleus, 
and  may  even  arise  from  its  cells  (see  p.  50) ;  although  it  is  impos- 
Bible  to  trace  them  among  the  many  horizontal  fibres  of  the  reti- 
cular formation,  in  which  they  probably  pass  downwards,  perhaps 
reaching  it  by  the  raphe ;  into  this  many  fibres  of  the  facial  nerve 
may  readily  be  traced  at  the  upper  part  of  the  "  loop." J  The  fibres 
of  the  anterior  pyramids  and  pyramidal  tracts  in  the  pons  and  crura 
have  been  found  degenerated,  chiefly  in  the  cases  in  which  there  has 
also  been  atrophy  or  palsy  of  the  limbs ;  the  degeneration  of  the 
pyramids  is  then  the  rule  (see  vol.  i,  p.  490). 

The  probability  has  been  already  mentioned  that,  as  Duchenne 
originally  maintained,  there  are  two  varieties,  the  atrophic  and  the 
paralytic  ;  and  that,  as  already  mentioned,  in  some  of  the  cases  without 
obvious  wasting,  the  primary  disease  is  not  in  the  motor  cells,  but 
in  the  fibres  that  connect  these  with  the  cerebral  hemispheres,  or  ia 

•  The  former  ii  often  tenned  "  Roller's  nucleus." 
t  See  MuratofiP,  '  Cent.  f.  Nervenk/  1891.  p.  514. 

J  The  tongue  and  lips  have  Wen  paralysed  together  and  alone  on  one  side^  with 
tbe  reaction  of  degeneration  (Grugia  and  Mattencei,  •  Arch,  Ital.  ICal.  Nsrv^l887). 
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the  lower  extremities  of  these  fibres  within  the  nuclei.  We  have  seen 
that  the  pyramidal  fibres  may  be  deirenerdted,  and  these  fibres  are 
homologous  with  those  that  constitute  the  upward  path  from  the 
nuclei  to  the  corcex.  In  cases  in  which  these  fibres,  and  not  the 
nuclei,  are  diseased,  there  should  be  no  loss  of  reflex  action,  and  we 
hare  seen  that,  in  some  cases,  the  reflex  action  is  preserved.  More- 
over, in  some  of  these  cases  there  is  marked  excess  of  myotatic  irri- 
tability in  the  muscles  of  mastication,  even,  as  we  have  also  seen,  so 
great  as  to  peimit  a  jaw-clonus  to  be  obtained — distinct  evidence  of 
the  degeneration  of  the  fibres  of  the  upper  segment  of  the  motor 
tract  for  these  muscles  (see  vol.  i,  p.  201).  The  other  parts  specially 
paralysed  do  not  permit  this  muscle  reflex  action  to  be  tested.  Thus 
these  cases  will  constitute  the  bulbar  homologue  of  primary  lateral 
sclerosis  of  the  cord. 

Atrophic  bulbar  paralysis  must  be  regarded  as  an  affection  prao^ 
tioally  identical  with  the  progressive  muscular  atrophy  that  is  so 
often  associated  with  it.  The  difference  between  them  depends  only 
on  the  seat  of  the  morbid  process,  and  not  at  all  on  its  nature.*  The 
disease  is  a  degeneiution  of  the  lower  segment  of  the  motor  path  for 
the  muscles  affected,  and  in  some  cases  it  may  be  a  degeneration  of 
the  whole  path,  upper  and  lower  segments,  or  of  the  upper  segment 
alone,  when  there  is  no  wasting.  Although  an  affection  of  the  cortical 
cells  has  not  yet  been  found,  it  is  highly  probable,  from  the  analogy 
of  progressive  muscular  atrophy.  In  other  cases,  again,  there  may  be 
a  combination  of  the  two  conditions  analogous  to  those  in  which 
atonic  atrophy  in  the  hands  is  associated  with  tonic  palsy  in  the 
upper  arms  (see  vol.  i,  p.  480). 

The  relation  of  the  degenerative  changes  to  the  function  of  the 
affected  ceils,  so  conspicuous  in  the  distiibution  of  the  symptoms, 
merely,  of  course,  means  that  a  certain  common  function  is  associated 
with  a  common  special  susceptibility,  on  the  part  of  the  cells,  to  suffer 
from  a  defect  in  nutrition,  which  is  progressive  in  character,  and 
tends  to  increase  to  destructive  degeneration.  It  is  essentially  a 
defective  vitality,  and,  as  such,  is  associated  with  an  exuberance  of 
growth  in  the  interstitial  elements,  analogous  to  that  which  is  seen 
in  the  elements  surrounding  a  degenerating  nerve- fibre.  The  real 
pathology  of  the  disease  is  the  cause  which  induces  the  nutritional 
changes,  and  of  that  we  know  almost  nothing.  The  possible  influence 
of  toxic  conditions  should  always  be  remembered. 

Diagnosis. — The  distribution  of  the  palsy,  its  bilateral  character^ 
its  gradual  onset  and  progressive  course,  separate  the  disease  with 
sufficient  sharpness  from  most  other  maladies.  The  slow  onset  dis- 
tinguishes it  from  airute  lesions  of  the  medulla,  which  may  cause 
the  symptoms  of  similar  character  and  distribution  described  in  the 

*  The  essential  identity  of  the  two  diseases  was  first  urged  by  Kussmaul  (Volk* 
mannas  '  Clin.  Lect.,'  No.  54, 1873). 
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next  section.  The  chief  difficulty  is  presented  bj  organic  diseases 
of  the  medulla,  which  may  also  cause  **  bulbar  palsy  "  of  slow  onset. 
The  most  frequent  of  these  is  a  tumour  in  or  outside  the  medulla,  or  a 
narrowing  ot  the  foramen  magnum  by  thickening  of  the  bone  or 
enlargement  of  the  odontoid  process,  damaging  the  bulb  by  invasion 
or  compresoiuu,  or  compressing  the  utrve-roots ;  but  the  Hymptoma 
thus  produced  seldom  present  the  perfect  bilateral  symmetry  that 
characterises  the  degenerative  affection.  One  side  is  affected  first  or 
most,  the  difficulty  of  swallowing  preponderates  over  the  other  sym- 
ptoms, and  the  lips  usually  escape  altogether.  Moreover,  headache  it 
usual,  and  convulsions  are  occasionally  met  with. 

Tumours  within  the  medulla  sometimes  give  rise  to  greater  diffi- 
culty, but  the  cases  in  which  a  growth  acts  on  both  sides  in  such  au 
equal  manner  us  to  cause  i>erfectly  symmetrical  symptoms  are  exces- 
sively rare,  and  there  are  usually  other  indications  to  help  the  dia- 
gnosis,— either  there  are  other  indications  of  a  tumour,  or  the 
patient  is  so  young  as  to  render  the  degenerative  disease  highly 
improbable.  Insular  selerosis,  involving  the  medulla,  is  seldom  so 
symmetrical  as  to  give  rise  to  real  difficulty,  and  there  are  always  indi- 
cations, in  other  parts,  of  the  morbid  process. 

Chronic  lesions  in  both  cerebral  hemispheres  may  cause  symptoms 
resembling  those  of  bulbar  palsy,  constituting  a  chronic  form  ot 
**  pscudo-bulbar  paralysis/'  Although  such  an  effect  is  far  more 
rarely  produced  by  chronic  than  by  acute  lesions,  it  has  been  caused  by 
symmetrical  sclerosis  of  the  two  hemispheres  ;  *  the  chief  distinctions 
are  afforded  by  the  developnienl  of  symptoms  first  on  one  side  and 
then  on  the  other — the  affection  of  the  limbs,  as  well  as  the  face,  in 
distinct  double  hemiplegia, — and  by  other  symptoms  indicative  of  the 
nature  of  the  morbid  process.  Keflex  action  is  presen-ed  in  the 
parts  paralysed,  and  these  are  never  wasted,  but  alone  these  |>oints 
4ire  not  sufficient  for  the  diagnosis,  although  they  may  be  allowed 
weight  in  support  of  other  indications. 

Peoonosis. — In  every  case  of  gradual  onset  the  prognosis  is  most 
grave.  The  affection  is  so  progressive  in  its  tendency,  and  the  parts 
affected  are  so  important  for  life,  that  the  disease  almost  invariably 
leads  to  death.  This  is  especially  true  of  the  senile  form,  and  of  that 
which  supervenes  on  spinal  muscular  atrophy.  When  the  affectioD 
begins  in  middle  life,  arrest  may  be  regarded  as  a  possible  event,  and 
it  is  not  improbable  in  the  rare  cases  that  come  on  in  late  childhood, 
or  follow  some  disease  that  has  nerve-degeneration  for  its  occasional 
sequel.  The  possible  cause,  as  well  as  the  obvious  course,  must, 
therefore,  be  considered  in  the  prognosis. 

Treatment. — Although  experience  shows  that  we  can  scarcely 
expect,  in  any  case,  that  our  treatment  will  have  an  appreciable  in£u* 

•  Jolly,  •  Arch.  f.  P«>ch.,'  iii,  1872. 
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ence  on  the  disease,  we  may  striTe  at  least  to  retard  its  progress,  and 
employ  such  measures  as,  from  their  action  on  the  nervous  system,  n,ve 
most  likely  to  produce  this  effect.  It  is  probable  that  cases  will  occa- 
sionally be  met  with  in  which  the  morbid  tendency  is  less  strong  than 
it  usually  is,  and  in  which  treatment  may  hare  some  influence.  Ner- 
vine tonics,  quinine,  strychnine,  arsenic,  phosphorus,  or  nitrate  of 
silver  may  be  given,  or  hypodermic  injections  of  strychnia  (^  gr.) 
may  be  administered,  as  recommended  for  progressive  muscular 
atrophy  (vol.  i,  p.  497).  The  latter  is  especially  indicated  in  the 
non- senile  forms.  In  advanced  cases  I  have  known  transient  im- 
provement to  follow  the  injection  of  strychnia  combined  with  minute 
stimulant  doses  of  morphia  (-^ — 5^  gr.).  The  power  of  swallowing 
has  been  increased  by  this  treatment,  but  unfortunately  the  effect  has 
not  been  permanent.  To  lessen  the  flow  of  saliva,  belladonna  or 
atropine  has  been  given,  but  seldom  with  effect. 

Electricity  has  been  extensively  used.  With  the  view  of  influenc- 
ing the  morbid  process  in  the  medulla,  the  voltaic  current  has  been 
passed  from  one  mastoid  process  to  the  other.  In  order  to  maintain 
the  nutrition  of  the  muscles,  either  faradism  or  voltaism  may  be  em- 
ployed, for  they  respond  to  either  in  the  majority  of  cases.  It  may 
be  applied  to  the  tongue,  lips,  or  pharynx ;  to  the  last  by  placing 
the  positive  pole  at  the  back  of  the  neck,  and  moving  the  other  along 
the  side  of  the  throat.  Electrisation  of  the  sympathetic  has  also 
been  used  as  a  method  of  treatment,  but  is  probably  as  destitute  of 
rational  foundation  as  it  certainly  is  of  practical  effect.  Indeed,  the 
result  of  all  electrical  treatment  is  most  unsatisfactory.  For  an 
hour  or  two  after  each  application  there  may  be  a  little  more  power, 
but  the  effect  does  not  last  I  have  never  observed  distinct  evidence 
that  electricity  bad  the  slightest  influence  on  the  course  of  the  disease 
in  any  one  of  many  cases  in  which  I  have  seen  it  used. 

In  all  cases  the  feeding  of  the  patient  demands  much  care.  Semi- 
solid pulpy  food  can  usually  be  swallowed  better  than  liquids  or  solids. 
When  deglutition  is  impossible  without  constant  risk  of  the  entrance 
of  particles  of  food  into  the  air-passages,  and  of  prostrating  and  dis- 
tressing paroxysms  of  choking,  liquid  food  may  be  given  by  an  ceso* 
phageal  tube,  or  by  means  of  a  catheter  or  soft  india-rubber  tube 
passed  through  the  nose  into  the  upper  part  of  the  oesophagus.  The 
food  may  be  slowly  poured  into  the  tube  through  a  small  funnel, 
the  patient's  head  being  bent  back.  The  only  alternatives  are  the 
injection  of  food  by  the  stomach-pump,  or  the  less  effectual  method 
of  rectal  feeding  with  peptonised  food.  The  larynx  has  been  opened 
when  the  attacks  of  threatened  suffocation  were  frequent  and  severe 

Chronic  Bulbar  FaraJysis  without  Anatomical  Changes^  anomalous 
and  mysterious,  has  been  occasionally  met  with.  The  cases  have  con- 
formed, in  general  features  and  course,  to  the  common  degenerative 
variety,  but  have  deviated  from  this  in  some  minor  point.     Palsy  of 
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and  becomes  soialler  and  firmer.  Tbe  amount  of  fluid  in  the  ventricles 
and  on  the  surface  is  increased  in  proportion  to  the  lessened  bulk  of 
the  brain.  This  natural  increase  of  fluid  was  formerly  regarded 
as  pathological,  and  a  mysterious  death  was  ascribed  to  "seroua 
apoplexy  " — a  purely  imaginary  lesion,  not  yet  quite  forgotten.  But 
this  wasting  of  the  brain  is  commonly  attended  by  no  symptoms. 
Senile  mental  failure  is  often  ascribed  to  it,  but,  since  it  may  exist 
in  considerable  degree  without  tbe  slightest  mental  defect,  caution 
should  be  obsei-red  in  attributing  to  it  any  mental  change  that  may 
co-exist. 


HYPERTROPHY  OF  THE  BRAIN. 

Under  the  name  **  hypertrophy  of  the  brain  "  a  condition  has  beon 
described  in  which  the  brain  is  of  abnormal  size.  Sometimes  it  has 
been  found  also  to  be  of  distinctly  abnormal  weight,  but  the  wide 
variations  in  the  weight  of  the  brain  under  normal  conditions  render 
this  criterion  decisive  only  in  extreme  cases.*  Tbe  size  of  the  brain 
in  relation  to  the  size  of  tbe  skull  is  the  feature  that  has  attracted 
most  attention.  If  tbe  condition  develops  before  tbe  bones  have 
united,  the  skull  is  said  to  undergo  enlargement  similar  to  that  of 
hydrocephalus.  If  the  sutures  have  been  closed,  the  convolutions  are 
compressed  and  pale  ;  and  when  the  brain  has  been  removed,  it  cannot 
be  replaced  in  the  cranial  cavity — a  feature  which,  since  the  days  of 
Morgagni,  has  attracted  attention,  perhaps  more  than  it  deserves.  In 
all  cases  tbe  ventricles  are  empty ;  their  walls  are  pressed  together,  and 
the  vessels  of  the  brain  contain  little  blood. 

Decisive  examples  of  this  state  are  extremely  rare;  there  are  few 
satisfactory  observations  on  the  minute  structure  of  the  enlarged 
organ,  and  we  do  not  therefore  know  whether  this  is  the  same  in  all 
cases.  In  some,  an  increase  in  tbe  neuroglia  has  been  found,  and  baa 
been  regarded  as  the  cause  of  the  enlargement  (Virchow ;  Tuke,  in 
an  unusual  case  in  which  the  enlargement  was  confined  to  one  hemi* 
sphere).  In  other  cases  no  increase  in  the  connective  tissue  could 
be  found. 

Such  enlargement  of  the  brain  has  been  met  with  chiefly  under 
three  conditions.  (1)  In  very  young  children  soon  after  birth.  It  is 
in  these  that  the  h}  drocepbaloid  enlargement  of  the  head  has  been 

*  The  weight  and  size  of  the  bfHin  tiiffer  according  to  age  and  itature,  bnt  even 
thus  tested  tlie  variationi  arc  great.  Proportion  to  absolute  body- weight  haa  alao 
been  taken  as  n  guide,  but  it  is  not  to  be  relied  on,  since  the  body-weight  variea  ia 
eocli  direction,  that  of  obesity  and  emaciation,  irrespective  of  stature.  If  tbe  bodj- 
weight  is  taken  ms  a  term  of  comparison  it  should  be  the  average  for  each  age  and 
stuture 
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described.  (2)  Towards  the  end  of  the  first  year  of  life,  in  associa- 
tion with  rickets.  It  may  be  that,  tbe  closure  of  the  skull  being 
retarded,  the  brain  attains  an  abnormal  size  in  consequence  of  tbe 
deficiency  of  the  mechanical  restraint  that  should  be  furnished  by  the 
skull  wben  its  bones  unite.  It  has  been  thought  that  the  enlargement 
of  the  brain  increases  the  size  of  the  skull,  but  tbe  shape  of  this  it 
that  characteristic  of  rickets,  and  the  size  may  be  due  to  the  double 
influence  of  abnormal  ossification,  and  the  enlargement  of  the  brain. 
(8)  An  increase  in  size  has  been  occasionally  obsenred  in  older  children 
and  even  in  adults,  but  of  its  nature  very  little  is  known. 

Of  the  causes  of  this  condition  only  two  facts  can  be  regarded  as 
established :  first,  that  it  has  been  occasionally  observed  in  families ; 
secondly,  the  relation  to  rickets  already  described. 

The  symptoms  that  it  produces  are  very  uncertiiin.  Tbe  form  that 
occurs  soon  after  birth  and  causes  enlargement  of  tbe  head  is  said  to 
be  attended  by  nervous  symptoms  almost  identical  with  those  of 
chronic  hydrocephalus,  so  that  tbe  distinction  of  the  two  is  practically 
impossible.  It  is  doubtful  whether  the  rickety  enlargement  causes 
any  symptoms.  We  are  not  justified  in  referring  to  it  the  laryngeal 
spasm  or  general  convulsions  or  mental  backwarduess  of  rickety 
children,  since  these  may  be  present  when  there  is  no  enlargement  of 
the  brain. 

Even  more  doubt  exists  as  to  the  symptoms  of  the  form  that  haa 
been  met  with  at  a  later  age.  In  some  cases  it  has  apparently  caused 
none.  In  others,  acute  cerebral  symptoms,  resembling  meningitis, 
have  occurred,  and  have  run  a  rapid  course,  ending  in  death.  The 
evidence  of  a  connection  between  the  enlargement  of  the  brain,  which 
was  regarded  as  chronic,  and  the  acute  symptoms  is  not  satisfactory, 
and  no  explanation  of  the  supposed  connection  has  been  attempted. 
The  condition  seems  never  to  have  been  recognised  during  life,  and 
nothing  is  known  of  its  treatment. 

The  so-called  hypertrophy  of  a  small  part  of  the  brain,  as  of  certain 
convolutions,  or  of  the  pons  Varolii,  has  probably  been  always  due  to 
an  infiltrating  growth  (see  p.  495). 

From  what  has  been  said,  it  is  clear  that  the  pathology  of  enlarge- 
ment of  the  brain  needs  fresh  study  in  the  light  of  future  investi- 
gation. Moreover,  the  common  tendency  to  speak  of  the  enlargement 
caused  by  overgrowth  of  connective  tissue  as  **  hypertrophy  "  of  an 
organ,  is  an  inexact  use  of  the  word,  which,  when  applied  to  an  organ 
without  qualification,  should  designate  only  an  enlargement  chiefly 
due  to  an  overgrowth  of  the  elements  on  which  the  function  of  the 
organ  depends. 
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HYDEOCEPHALUS. 

Hydrocephalus,  or  dropsy  of  the  brain,  consists  in  an  accumnlation 
of  fluid  within  the  skull,  either  in  the  subdural  space  (external  hydro- 
cephalus) or  within  the  yentricles  (internal  hydrocephalus).  It  may 
be  acute  or  chronic,  the  result  of  other  morbid  processes  that  are  con- 
spicuous (**  secondary  form  "),  or  the  consequence  of  a  process  that  is 
chiefly  manifested  by  this  effect  (so-called  "  primary  form  "). 


AcuTB  Hydbogephalus. 

The  only  known  cause  of  actually  acute  hydrocephalus  is  menin- 
gitis. This,  in  all  forms,  may  be  attended  by  effusion  of  fluid  in  the 
subdural  space  or  into  the  ventricles.  The  latter,  for  instance*,  occurs 
in  four  fifths  of  the  cases  of  tubercular  meningitis.  Hence  the  term 
"  acute  hydrocephalus  "  was  for  a  long  time  the  common  designation 
for  meningitis.  The  external  effusion  is  the  direct  result  of  the  inflam- 
mation of  the  pia  mater,  and  the  internal  effusion  is  probably  also  the 
result  of  inflammation  of  the  choroid  plexuses  and  velum  interpositum, 
perbaps  also  of  the  liniug  membrane  of  the  ventricle. 

In  some  cases,  however,  the  effusion  into  the  ventricles  is  the  only 
pathological  change  in  an  affection  of  acute  and  febrile  coursn.  The 
external  meninges  are  healthy  ;  the  choroid  plexuses  may  be  the  seat 
of  distinct  inflammatory  changes,  and  the  lining  membrane  of  the 
ventricles  may  be  finely  granular ;  the  adjacent  brain  tissue  is  softened, 
and  the  brain-substance  and  convolutions  are  compressed.  There  is 
no  indication  of  any  processes  of  which  the  effusion  could  be  a 
mechanical  consequence,  such  as  is  an  occasional  cause  of  chronic 
hydrocephalus.  The  symptoms  during  life  are  those  of  an  acute 
inflammatory  disease,  and  resemiile  very  closely  those  of  tubercular 
meningitis.  Hence  it  is  commonly  assumed  that  they  are  due  to  a 
ventricular  meningitis,  affecting  chiefly  the  choroid  plexuses,  and 
causing  an  abundant  effusion  of  serum.  Although  the  pathology  of 
the  cases  is  obscure,  no  better  explanation  has  yet  been  given. 


Chbonig  Hydbocepualus. 

External  Chronic  Hydrocephalus. — Whenever  there  is  wasting 
of  the  brain,  there  is  increase  of  the  subarachnoid  fluid  to  occupy  the 
spice  left.  This  is  a  common  senile  condition.  Of  the  same  character 
is  the  accumulation  of  fluid  met  with  in  some  cases  of  arrested  deve- 
lopment, in  which  the  brain  is  small  and  does  not  fill  the  cranial 
cavity. 
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In  other  cases,  witbout  the  brain  being  smaller  than  normal,  tbere 
is  a  congenital  excess  in  the  amount  of  fluid  in  tbe  subdural  space, 
and  this  expands  tbe  skull.  Tbe  expansion  may  be  so  great  as  to 
prevent  the  child  being  born  alive.  If  birth  is  survived,  the  head 
rapid  1 J  increases  in  size,  and  is  of  the  same  shape  as  in  the  internal 
hydrocephalus,  to  be  immediately  described.  Post  mortem,  the  excess 
of  fluid  is  tbe  only  morbid  condition.  There  is  no  change  in  the 
membranes,  and  the  origin  of  the  condition  is  not  known.  It  is  usually 
attended  by  symptoms  similar  to  those  of  internal  effusion,  having  a 
similar  course.  Caries  of  the  bone  of  the  skull,  in  such  cases,  has 
occasionally  permitted  the  escape  of  the  effusion. 

External  hydrocephalus  is  sometimes  *'  sacculated/*  t.  e.  limited 
to  a  certain  region  by  adhesions  between  the  dura  and  pia  mater. 
This  condition  is,  in  effect,  a  meningeal  cyst.  Its  position  may  be 
over  part  of  one  cerebral  hemisphere  or  beneath  the  tentorium.  If 
there  is  enlargement  of  the  skull,  this  is  correspondingly  unsymme- 
trical.  The  brain  may  be  compressed  opposite  the  seat  of  the  effusion, 
and  corresponding  local  symptoms  may  result.  These  cases  doubtless 
arise  from  inflammation,  and  their  course  may  be  varied  by  inter- 
current attacks  of  a  meningitic  character. 

Chboxio  Internal  Hydbocbphalus  may  be  either  congenital  or 
acquired. 

Congenital  Internal  Hydroeephal%L9  develops  in  ulero,  and  may  cause 
such  enlargement  of  the  head  as  to  prevent  birth  until  the  fluid  is  let 
out;  or  it  may  be  moderate  at  tbe  time  of  birth,  and  afterwards 
rapidly  increase.  The  causes  and  pathological  mechanism  are  prac- 
tically unknown.  It  has  been  ascribed  to  maternal  grief  or  other 
emotion,  but  on  no  reasonable  grounds,  and  also  to  injury  of  the 
foetus  by  falls,  Ac, — an  influence  which  is  at  least  intelligible.  A 
connection  has  been  supposed  to  exist  between  uterine  disease  and 
hydrocephalus,  and  has  been  explained  hypothetically,  but  it  has  yet 
to  be  proved.  There  is,  however,  no  doubt  that  a  tendency  to  the 
occurrence  of  foetal  hydrocephalus  sometimes  runs  in  families,  and  that 
more  than  one  child  may  be  affected  in  succession. 

Sometimes  all  the  ventricles  are  distended  ;  more  often  the  fourth 
ventricle  suffers  little,  even  when  there  is  no  obstruction  in  the 
aqueduct  of  Sylvius.  In  such  a  case  the  aqueduct  may  be  funnel- 
shaped,  dilated  towards  the  enlarged  third  ventricle.  If  the  disten- 
sion is  confined  to  one  or  both  lateral  ventricles,  there  is  some  obstruc- 
tion at  the  foramen  of  Monro  (see  further,  under  "  Acquired  Hydro- 
cephalus ").  The  fluid  is  usually  clear,  of  low  specific  gravity,  1001 
— lOOD,  and  contains  a  small  and  variable  amount  of  albumen,  some 
chloride  of  sodium,  and  sometimes  urea,  cholesterin,  and  other  sub- 
stances in  small  quantity.  The  amount  of  liquid  varies  according  to 
the  degree  of  the  disease,  and  has  been  as  much  as  twenty-seven 
pounds.     In  proportion  to  its  quantity,  the  substance  of  the  cerebral 
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hemispheres  is  oompressed,  and  thinned  bj  extension  and  wasting", 
especially  the  white  substance,  and,  it  is  said,  the  callosal  fibres.* 
The  corpus  callosum  is  displaced  upwards,  and  if  the  cranium 
is  enlarged,  the  hemisphere  extends  further  forwards,  backwards, 
upwards,  and  outwards  than  normal.  The  cerebral  substance  may  be 
reduced  to  a  layer  only  a  few  millimetres  thick,  constituting  the  thin 
wall  of  a  vast  cavity.  In  such  a  case,  all  traces  of  the  convolutions  and 
sulci  may  have  disappeared,  and  even  the  basal  ganglia  may  be  almost 
unrecogniHable.  More  often  indications  of  the  sulci  can  bo  traced,  and 
the  compressed  basal  ganglia  lie  at  the  bottom  of  the  sac.  The  cranium 
is  enlarged  in  proportion  to  the  amount  of  effusion,  and  the  bones  of 
the  skull  are  thin.  The  falx  is  necessarily  stretched,  and  its  edge 
forms  a  larger  curve  than  normal ;  the  extension  of  its  edge  raises 
the  anterior  part  of  the  tentorium.  Hence  the  subtentorial  spare  is 
increased  in  size,  and  is  not  completely  filled  by  the  cerebellum,  the 
interval  being  occcupied  by  liquid,  and  sometimes  by  loose  connective 
tissue.  Otherwise  the  membranes  are  normal.  The  choroid  plexus 
may  be  thickened,  as  if  from  old  inflammation.  The  lining  membrane 
of  the  ventricles  is  often  finely  granular  on  the  surface,  and  is  some- 
times thickened. 

The  external  enlargement  of  the  skull  is  very  conspicuous  and 
characteristic,  and  rapidly  increases  after  birth.  The  fontanelles  be- 
come very  large,  and  bulge  ;  at  the  sutures,  the  bones  are  widely  sepa- 
rated. The  cranium  has  a  rounded  shape,  and  becomes  dispropor- 
tionately large  in  comparison  with  the  face.  The  disparity  is  increased 
by  the  projection  of  the  frontal  portion  of  the  skull.  The  orbital 
plates  have  an  oblique  direction,  and  the  eyes  are  directed  downwards 
and  partially  covered  by  the  lower  eyelids.  If  the  child  lives,  the  head 
may  attain  an  enormous  size;  in  one  case,  at  sixteen  months  old, 
the  circumference  was  107*6  cm.  (Klein).  The  symptoms  vary  much. 
There  is  usually  considerable  mental  defect,  often  amounting  to 
idiocy.  The  limbs  are  weak  ;  convulsions  and  various  contractures 
are  frequent;  occasionally  febrile  attacks  occur,  attended  by  vomiting. 
The  head  is  supported  with  difiiculty,  on  account  both  of  its  weight 
and  of  the  muscular  weakness.  The  eyeballs  are  often  rolled  from 
side  to  side,  and  their  axes  may  not  correspond.  The  skin  of  the  head 
is  thin,  and  the  hair  scanty.  In  extreme  cases,  blindness  occurs,  and 
the  ophthalmoscope  shows  optic  nerve  atrophy,  produced  by  the 
stretching  of  the  nerve,  or  by  the  compression  of  the  chiasma.  In  con- 
genital cases,  the  rapid  increase  of  the  disease  usually  causes  death  ia 
the  second  or  third  month  of  life,  by  marasmus,  convulsions,  or  coma. 
Occasionally  the  morbid  process  bect^mes  arrested,  and  the  patient  may 
live  on  to  adult  life  and  even  to  old  age.  It  is  said  that  the  fluid  is 
sometimes  gradually  absorbed.  Ossification  of  the  bones  may  pro- 
gress, and  is  usually  completed  by  the  development  of  **  Wormian 
bones  "  wiihin  the  sutures.     If  the  disease  is  considerable  in  degree, 

•  Auton, '  Wieii.  med.  Jahrb.,'  188a 
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tbe  mental  and  motor  symptoms  usuallj  continue  in  some  degree 
through  life — mental  weakness,  often  with  irritability  of  temper,  epi- 
leptic fits,  muscular  weakness,  and  contractures. 

Acquired  Chronic  Internal  Hydrocephalus  may  be  (1)  secondary  to 
a  lesiou  that  produces  the  effusion  mechanically  ;  (2)  consecutiye  to 
an  attack  of  meningitis  ;  (3)  of  apparently  primary  origin. 

Secondary  Mechanical  Form.  —  Vfhytt  pointed  out  in  the  last  century 
that  any  obstruction  of  the  veins  of  Galen,  hindering  the  return 
of  blood  from  the  intra-ventricular  vessels,  causes  effusion  into  the 
ventricles,  which  may  reach  an  extreme  degree.  The  most  common 
cause  is  an  adjacent  tumour.  But  an  obstruction  to  the  passage  of 
fluid  out  of  the  ventricles  is  another  mechanical  cause,  commonly  co- 
existing with  the  pressure  on  tbe  veins,  and  more  certainly  effective 
when  it  acts  alone.  The  fluid  normally  escapes  by  the  oi>enings  in 
the  membrane  closing  the  fourth  ventricle,  the  foramen  of  Magendie 
in  the  middle  line,  and  the  openings,  one  on  each  side,  behind  the 
roots  of  tbe  glosso-pharyngeal  nerve,  first  described  by  Mierzejewski. 
These  may  be  occluded  by  meningitis,  and  then  all  the  ventricles 
become  distended  ;  the  passage  from  the  third  to  the  fourth  ventricles 
is  closed,  only  the  ventricles  above  are  distended,  and  from  obstruc- 
tion  at  the  foramen  of  Monro  the  effusion  is  confined  to  the  lateral 
ventricles.  Progressive  effusion  is  probably  in  most  cases  tbe  result 
of  one  of  the  two  mechanical  processes  just  mentioned,  chiefly  of  the 
hindered  exit  (see  Hilton  on  "  Best  and  Pain  ").  A  moderate  amount 
of  effusion  may  be  associated  with  diseases  (as  abscess  or  tumoui) 
which  do  not  involve  any  distinct  mechanical  influence.  Its  mechanism 
is  obscure. 

Primary  Hydrocej)haJu8, — Internal  effusion  sometimes  occurs  with- 
out any  of  the  above  causes  being  traceable.  In  children  with  yielding 
skulls,  it  is  supposed  that  the  mechanical  congestion  of  frequent  eough» 
or  the  tendency  to  transudation  present  in  anaemia,  may  lead  to  some 
effusion,  but  it  is  not  probable  that  the  amount  from  these  causes  is 
ever  considerable.  At  any  age,  the  condition  has  been  known  to  de- 
velop and  attain  a  considerable  degree,  without,  it  is  said,  any  other 
pathological  condition  being  discoverable  than  the  slight  traoes  of 
ventricular  inflammation  that  are  met  with  in  the  congenital  cases. 
Dean  Swift  died  from  this  disease  at  seventy-eight,  after  it  had  existed 
for  three  years.     These  cases  are  probably  due  to  obstruction. 

The  symptoms  in  the  acquired  form  are,  on  the  whole,  similar  to 
those  in  the  congenital  variety,  due  allowance  being  made  for  differ- 
ences of  8ge.  These  are  mental  weakness,  somnolence,  coma,  muscu- 
lar weakness,  convulsion,  contractures,  and  loss  of  sight  from  pressure 
of  the  distended  thii*d  ventricle  on  the  optic  chiasma.  Temporal 
hemianopia  may,  therefore,  precede  the  complete  blindness.  In  young 
children,  with  incomplete  closure  of  the  sutures,  the  head  readily 
enlarges,  although  rarely  to  the  same  extent  as  in  the  congenital  form. 
In  the  adult,  enlargement  of  the  head  is  less  common,  although  it 
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has  been  known  to  occur,  and  the  sutures  may,  as  I  have  seen,  become 
separated,  usually  after  the  gradual  thinning  of  the  cranial  bones 
described  in  the  section  on  tumours  of  the  brain  (p.  503).  It  might 
be  supposed  that  the  intra-ocular  circulation  would  show  the  effects  of 
the  increased  pressure  within  the  skull,  but  this  is  seldom  the  case,  on 
account  of  the  anastomoses  of  the  ophthalmic  vein.  Even  during  the 
process  of  separation  of  the  sutures,  I  have  been  unable  to  observe  an  j 
marked  increase  in  the  size  of  the  retinal  veins.  The  course  of  the 
acquired  form  varies  much.  Death  usually  occurs  at  the  end  of  a  few 
months  or  years.  The  progress  sometimes  ceases,  and  if  the  affection 
is  moderate  in  degree,  recovery  may  occur.  It  is  only  in  children,  in 
whom  the  ready  enlargement  of  the  head  enables  a  certain  diagnosis 
to  be  made  when  the  disease  is  still  in  an  early  sttige,  that  recovery 
can  be  proved.  The  sac  has  been  known,  in  very  rare  instances,  to 
rupture  into  the  subdural  space. 

DiAONOsis. — As  just  intimated,  hydrocephalus  can  only  be  dia- 
gnosed with  certainty  when  there  is  distinct  progressive  enlargement  of 
the  head.  When  the  bones  are  united,  internal  effusion  may  be  sus- 
pected if  its  indications  slowly  follow  an  attack  of  meningitic  character, 
or  accompany  the  symptoms  of  a  tumour  of  the  cerebellum.  Bui 
primary  hydrocephalus  causes  only  symptoms  that  are  not  distinctiye, 
and  are  much  more  frequently  produced  by  other  morbid  processes. 
Hence,  as  a  matter  of  fact,  the  existence  of  the  disea!>e,  when  it  leads 
to  no  enlargement  of  the  head,  and  when  the  causal  indications  just 
mentioned  are  absent,  cannot  be  recognised. 

In  slight  degree  the  enlargement  of  the  head  may  be  confounded 
with  that  produced  by  two  other  causes,  rickets  and  thickening  of  the 
bone.  In  the  former  the  head  has  a  somewhat  square  form,  and  not 
the  globular  shape  characteristic  of  hydrocephalus.  Although  the 
fontanelle  may  be  large,  it  is  not  bulged.  The  other  signs  of  rickets 
are  present  in  high  degree.  Thickening  of  the  cranial  bones  may 
simulate  hydrocephalus  at  almost  any  age.  I  have  seen  it  in  a  boy  of 
ten,  the  subject  of  inherited  syphilis,  and  iu  a  man  of  fifty.  In  the 
latter,  a  slow  progressive  enlargement  of  the  head  during  several  years 
led  to  a  diagnosis  of  hydrocephalus,  but  at  the  post-mortem  examina- 
tion the  cranial  bones  were  found  to  be  three  quarters  of  an  inch  in 
thickness,  and  the  cavity  wan  of  normal  size.  It  is  doubtful  whether 
the  nature  of  these  rare  cases  can  be  ascertained  during  life.  A  dis- 
tinction of  ititernal  from  external  hydrocephalus  can  only  be  made 
by  paracentesis,  and  not  always  with  certainty  even  by  this  means, 
since  a  thin-walled  sac  may  be  readily  opened  by  a  comparatively 
superficial  puncture. 

The  Pboonosis  of  hydrocephalus  of  any  form  is  usually  grave  and 
always  uncertain,  unless  the  occuiTence  of  arrest  can  be  distinctly 
recognised. 
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Tbbathbnt. — ^Whaterer  lessenB  the  Tolnme  of  the  blood  dimiDishes 
for  a  time  the  amount  of  the  effusion.  Thus  an  attack  of  diarrhoea 
lessens  the  prominence  of  the  fontanelle.  But  purgatives  are  inadmis- 
sible ;  to  be  effective  they  must  be  more  vigorous  than  a  hydrocephalic 
child  can  bear.  Diuresis  constitutes  a  safer,  but  uufortunatelv  less 
effective,  mode  of  attaining  the  same  end.  In  no  case  iu  which  these 
measures  have  been  used  has  a  permanent  effect  been  produced. 
Agents  that  are  supposed  to  promote  absorption,  as  iodide  of  potas- 
sium and  mercury,  have  been  extensively  tried,  but  are  as  a  rule 
powerless,  and  are  sometimes  harmful.  The  most  direct  treatment, 
which  is  unfortunately  the  most  dangerous,  is  evacuation  by  puncture 
with  a  trocar  or  aspirator,  a  small  quantity  being  let  out  each  time, 
and  compression  of  the  skull  by  elastic  bandages  kept  up  during  and 
after  the  operation.  This  procedure  is  of  course  most  suitable  to 
external  hydrocephalus,  but  it  has  been  employed  in  ventricular  effu- 
sion, occasionally  without  ill  effects,  but  with  absolute  success  only  in 
rare  inst«inces.  The  place  for  puncture  was  formerly  at  the  outer 
angle  of  the  anterior  fontanelle,  butantiseptic  measures  have  permitted 
trephining  and  puncture  in  a  locality  at  which  the  lateral  ventricle  is 
most  accessible.  Continuous  drainage  has  even  been  employed,  but 
the  result  has  seldom  been  satisfactory,  whatever  the  nature  of  the 
case.*  The  fii*st  puncture  has  generally  been  well  borne,  and  has 
relieved  urgent  symptoms  of  cerebral  compression,  but  the  second 
or  third  has  usually  had  little  effect,  and  has  sometimes  been  fatal — 
in  some  instances  apparently  because  too  little  time  was  allowed  to 
elapse  between  the  operations.  Puncture  of  the  spinal  membranes  below 
the  cord  has  also  been  resorted  to.  It  can,  of  course,  relieve  internal 
hydrocephalus  only  when  there  is  no  obstruction  to  the  passage  of 
the  fluid  from  the  ventricles,  and  this  the  operation  only  may  decide. 
It  has  relieved  urgent  symptoms  for  a  time,  and  has  been  thought 
capable  of  starting  absorption  in  chronic  cases,  but  its  demonstrated 
service  is  limited  to  relief.  On  the  other  hand,  it  seems  to  do  no 
harm.f 

Good  has  been  observed  to  follow  simple  compression  of  the  skull, 
a  mode  of  treatment  first  advocated  and  energetically  employed  fif tv 
years  ago  by  Barnard,  of  Bath.  Trousseau  employed  strips  of 
diachylon  plaster,  a  third  of  an  inch  broad,  in  the  following  manner  :^ 
— (1)  From  each  mastoid  process  to  the  outer  part  of  the  orbit  on  the 
opposite  side ;  (2)  from  the  hair  at  the  back  of  the  neck,  along  the 
sagittal  suture,  to  the  root  of  the  nose ;  (3)  over  the  whole  h^d  in 
such  a  manner  that  the  different  strips  shall  cross  each  other  at  the 

•  See  Keen. '  Phil.  Med.  News,'  1889,  stid  •  Trans.  Tenth  Int.  Med.  Congrew ;' 
Rohaon.  •  Brit.  Med.  Jonrn.,'  1890. 

t  See  Quincke,  '  Berlin,  klin.  Wochentchrift,'  1891,  for  the  details  of  ten  cuei, 
five  of  whom  were  adults;  also  Wynter, '  Lancet,'  1891,  i. 

J  *  Journnl  de  Meilecine,'  April,  1843,  quoted  by  West,  *  Dis.  of  Infancy  and 
Childhood,'  7th  ed^  1884,  p.  13G. 
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vertex ;  (4)  a  loDg  strip  around  tbe  bead  three  times,  taken  first 
above  tbe  ears  and  eyebrows,  and  a  little  below  tbe  occipital  protu- 
berance, so  tbat  the  ends  of  all  tbe  other  strips  shall  project  below 
the  circular  strip ;  these  ends  are  next  to  be  doubled  up  on  the  circular 
strip,  and  its  remaining  two  turns  passed  over  them  in  the  same  direc- 
tion as  the  first  turn.  It  is  necessary  to  watch  the  effect,  and  loosen 
the  strips  if  there  are  any  symptoms  of  comjiression.  Dr.  West 
advises  a  broad  elastic  band  as  safer  and  more  manageable  than  the 
plasters.  His  experience  of  pressure  in  severe  cases  has  not  been 
encouraging,  since  it  has  not  hindered  the  accumulation  of  fluid,  and 
has  increased  tbe  symptoms  of  compression  of  the  braiiL 


PART  V. 

OBNBRAL  AND  FUNCTIONAL  DISEASES   OF 

THE  NERVOUS  SYSTEM. 


Thb  diseases  that  remain  for  consideration  are  tbose  in  which  there 
are  no  constant  changes  to  be  seen  with  the  naked  eye.  It  was 
formerly  the  custom  to  include  them  all  under  the  term  '*  functional 
diseases  "  but  microscopical  changes  have  been  discovered  in  some  of 
them  with  sufficient  frequency  to  make  it  certain  that  there  is  far 
more  than  a  mere  disturbance  of  function,  and  it  cannot  be  doubted 
that  most  of  these  maladies  depend  upon  alterations  in  the  nutrition 
of  the  nerve-elements,  although  these  may  not  yet  have  been  found, 
and  perhaps  cannot  be  detected  without  more  means  of  investigation 
than  we  at  present  possess.  The  diseases  themselves  are  so  different 
in  character  and  so  various  in  seat,  that  their  classification  into  groups 
is  alike  difficult  and  useless.  Anything  like  a  scientific  classification, 
based  upon  our  present  knowledge,  would  result  in  little  more  than 
enumeration,  and  is  therefore  not  attempted.  The  order  in  which 
they  are  described  is  based  only  on  convenience. 


CHOEEA. 

Chorea  is  a  disease  that  occurs  chiefly  in  young  persons,  is  usually 
of  limited  duration,  and  is  characterised  by  irregular  spasmodic  move- 
ments, by  inco-ordination  of  voluntary  movement,  and  often  by  mus- 
cular and  mental  weakness.  The  proportion  of  these  elements  varies 
in  different  cases. 

The  term  "  Chorea  SanctiYiti"  (x^pfia  =  dancing),  or  St.  Vitus'* 
dance,  was  first  applied  at  Strasburg  to  the  epidemic  dancing  mania 
preTalent  in  the  fourteenth  and  fifteenth  centuries,  when  the  snffeien 
were  taken,  by  order  of  the  Strasburg  magistrate,  to  the  chapel  of  St. 
Vitus,  to  be  cured  by  the  influence  of  the  saint.    The  term  became 
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restrictet],  chiefly  through  the  iufluence  of  Sydenham,  to  the  disease 
now  known  by  the  name,  but  it  is  even  now  used  more  widely  in 
Germany,  and  the  affection  here  described  is  distinguished,  as  chorea 
minor,  from  chorea  major,  a  form  of  hysterical  disorder  distinct  from 
ordinary  chorea,  and  more  closely  allied  to  the  epidemic  malady  of  the 
Middle  Ages. 


ETiOLoaT. — The  relation  of  chorea  to  race  is  a  subject  that  has 
been  but  little  studied.  According  to  Weir  Mitchell,  in  the  United 
States  the  disease  is  less  frequent  among  the  negro  than  among  the 
white  population,  and  in  some  places  in  which  there  is  a  mixed  popula- 
tion (e,  g.  in  the  island  of  Cuba),  where  chorea  is  not  uncommon 
among  the  white  children,  it  is  unknown  among  the  coloured  children. 
Urban  residence  is  said  by  the  same  writer  to  favour  the  occurrence 
of  the  disease,  and  it  is  probable  that  the  influence  could  be  traced 
also  in  this  country. 

Hereditary  influences  can  be  found  in  many  cases  of  chorea,  and 
a  double  relation  of  the  disease  can  often  be  traced  in  these  influ- 
ences ;  its  relation  to  acute  rheumatism  on  the  one  hand,  and  to  other 
nervous  diseases  on  the  other.  These  relations  may  be  separate  or 
may  be  combined.  Rheumatism  is  so  common  that  it  is  only  signi- 
ficant  when  the  family  tendency  is  strong  or  close,  unless,  as  is  fre- 
quently the  case,  the  patient  has  also  suffered  from  rheumatism ; 
it  is,  however,  sometimes  very  pronounced,  and  some  family  tendency 
can  be  traced  in  45  per  cent.*  A  neuropathic  heredity  has  been 
found  in  one  sixth  of  the  cases — epilepsy,  insanity,  or  chorea  itself. 
This  proportion  is  not  great,  but  the  actual  facts,  in  the  case  of 
neuroses.  kIwuvs  exceed  those  that  can  be  ascertained,  and  often  much 
exceed  them.  Moreover  they  are  emphasised  by  the  strong  character 
of  many  instances.  For  example,  three  sisters  suffered  from  true 
chorea ;  a  sister  also  suffered  from  chorea,  and  the  mother  from 
epilepsy  ;  the  mother  of  one  patient  was  insane,  and  her  sister's  child 
also  had  chorea ;  the  father  of  another  had  suffered  from  chorea  in 
early  life,  and  so  had  two  children  of  his  brother ;  five  relations  of 
another  had  been  insane.  Many  other  similar  facts  have  been  met 
with  in  the  investigation  of  the"  clinical  history  of  epilepsy.  For 
instance,  a  man  was  epileptic,  his  sister  insane,  and  two  of  her  children 
had  chorea.  Two  sisters  of  an  epileptic  girl  had  had  chorea.  Two 
children  suffered  from  chorea,  their  mother's  sister  being  epileptio 
and  insane.f 

*  Brit.  Med  AssociHtion's  Collection  (see  note  on  next  page). 

f  Many  illustrutiong  of  a  double  family  tendency  are  mentioned  by  Monej  in 
his  analysis  of  236  eases  of  chorea  contained  in  the  ca4e-books  of  University  CoUej^e 
Hospital  ana  of  the  Hospital  for  Sick  Children  (*  Brain,'  1882,  voL  v,  p.  613).  In 
two  cases  the  patioiit'ii  father  had  suffered  from  rheumatic  fever  and  chorea;  io 
another  both  the  father  and  the  mother  bad  bad  rheumatic  fever,  and  a  brother 
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Age, — Chorea  is  essentiallj  a  disease  of  the  later  period  of  childhood. 
Nine  teuths  of  the  cases  occur  between  5  and  20,  and  four  fifths 
between  5  and  15.  A  larger  number  of  first  attacks  (nearly  half  the 
total)  occur  between  5  and  10  than  between  10  and  15  ;  but  according 
to  my  own  observations,  if  relapses  are  included,  more  cases  occur 
between  10  and  15,  and  the  thirteenth  year  of  life  is  that  which  presents 
the  largest  number  of  attacks.*  Under  5  the  disease  is  extremely 
rare ;  a  few  cases  have  been  recorded  at  4,  and  one  recorded  case  (with 
endocarditis)  in  a  girl  commenced  at  the  age  of  2  years  11  months.f 
Not  moi*e  than  5  per  cent,  of  the  total  number  of  attacks  occur  over 
20.  The  disease  is,  however,  occasionally  met  with  in  later  life, 
even  up  to  extreme  old  age.  Between  30  and  40  the  disease  is 
scarcely  ever  met  with.  Many  cases  of  senile  chorea  probably  depend 
on  a  morbid  process  different  in  nature  from  that  which  causes  the 
juvenile  form  of  the  disease,  although  similar  in  effect. 

Sex, — Chorea  aff«*cts  girls  nearly,  but  not  quite,  three  times  as  fre- 
quently as  boys.  A  combination  of  recorded  statistics  yields  365  boys 
to  1000  girls ^  The  preponderance  of  girls  is  least  in  childhood,  and 
increases  after  puberty.  The  disease  is  rare  in  lads  over  16.  Between 
20  and  30  it  is  pnictically  confined  to  females.  During  the  second  half 
of  life,  however,  the  rare  cases  of  chorea  occur  in  both  sexes,  and  seem 
a  distinct  variety. 

Climate  has  little  influence.  Chorea  occurs  in  warm  as  well  as  in 
temperate  countries.  The  question  of  its  relation  to  season  has 
recently  attracted  attention,  especially  in  America.  At  Philadelphia, 
Morris  Lewis  found  an  apparently  distinct  relation  to  time  of  year, 

chorea ;  in  another  the  mother  had  bad  rhenmatie  fever,  and  mother,  father,  and 
brother  had  had  chore  i.  Great  variations  exist  in  the  proportions  of  both  rhenmatie 
and  neurotic  heredity  i^iven  in  the  collection  of  cases  made  by  different  obeervera. 
That  of  the  former  bus  been  thought  to  be  due  to  locality,  but  both  are  probably 
chiefly  the  result  ol  the  narrowness  or  width  of  the  conceptions  applied  to  the  facta 
ascertained. 

The  special  form  of  **  hereditary  chorea  **  (affecting  many  generations)  is 
sepHratt'ly  described  on  a  later  page. 

*  The  439  cases  tabulated  by  Dr.  S.  Mackenzie  for  the  Brit.  Med.  Amoc.  Collec- 
tive InvestigHtion  Committee  (*  Brit.  Med.  Journal,'  February  26th,  1887)  g^ve  84 
per  cent,  (one  third)  between  five  and  ten,  43  per  cent,  between  ten  and  fifteen,  and 
16  per  cent,  between  fifteen  and  twenty ;  but  unfortunately  it  is  not  stated  how 
many  were  first  attacks.  In  this  list  are  cases  at  forty,  sixty-three,  sixty-eight, 
aeventy-thrce,  seven ty-ei);ht,  and  eighty -six.  The  facts  there  stated  agree  closely 
with  those  in  the  text,  which  have  been  furnished  by  an  extensive  and  nnselected 
aeries  of  cases  that  have  come  under  my  own  obaervation. 

f  Sturges,  •  Lancet,*  1888. 

X  The  statement  in  the  text  is  based  on  the  cases  collected  by  Hughes,  S^,  Pye- 
Smith,  Rufz,  Sti>iner,  Wilkinson,  Sturges,  and  on  100  original  cases.  Correct  facts 
regarding  the  influence  of  age  can  only  be  ascertained  by  combining  statistics,  since 
tbey  are  not  fairly  represented  either  by  the  flgnres  obtained  from  Children's 
Hospitals,  or  by  those  from  Gkneral  Hoapitals  in  towns  in  which  Children's 
pitals  exist. 
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most  cases  occurriDg  id  the  spring  montbs ;  *  in  Boston,  bowerer* 
Putnam  failed  to  trace  such  an  influence,  and  in  tbis  country  tbe effect 
of  season  does  not  seein  to  be  great,  the  numbers  (of  100  attacks) 
commencing  in  each  quarter  being — Ist,  thirty-three;  2nd,  twentj-fire; 
8rd,  twenty ;  4th,  twenty-seven.  The  minimum  was  in  July  and  August. 
A  more  distinct  relation  to  reason  is,  however,  occasionally  to  be  traced 
in  the  recurrences  of  the  diisease  (see  p.  608).  An  occasional  special 
frequency  ot  the  malady  is  often  to  be  observed,  perhaps  connected 
with  the  influence  of  weather,  but  definite  proof  of  this  is  wanting. 
In  its  study,  the  cases  with  neurotic  and  with  rheumatic  heredity 
should  be  separated  ;  this  influence  may  be  true  of  the  latter  only, 
and  obscured  if  all  are  taken  togetlier.t 

Tbe  only  immediate  cause  of  chorea  that  can  be  traced  with  any 
frequency  is  emotion,  usually  fright,  rarely  mental  distress.  The 
proportion  of  cases  in  which  mental  emotion  can  be  traced  has  varied 
in  different  collections,  between  a  fifth  and  a  fourth.  I  have  found 
the  frequency  to  be  nearly  the  same  in  each  sex,  but  it  is  relatively 
more  common  in  boys  under  twelve,  and  is  rare  in  boys  over  fourteen, 
whereas  it  is  a  not  uncommon  excitant  of  chorea  in  girls  up  to  twenty. 
The  interval  between  the  fright  and  the  first  symptoms  of  the  chorea 
rarely  exceeds  a  week  ;  {  it  is  about  as  frequent  for  it  to  be  one  week  as 
to  be  less  than  a  week  (three  or  five  days).  Very  rarely  the  interval 
is  only  one  day,  and  still  more  rarely  there  is  no  interval, — the  chorea 
immediately  succeeds  the  fright.  This  was  the  case  in  a  lad  in  whom 
the  movements  commenced  immediately  after  a  pistol  had  been  unex- 
pectedly discharged  close  to  his  ear.  Another  boy  was  discovered  in 
an  apple  tree,  and  fell  in  his  hasty  descent ;  he  immediately  began  to 
shake  ;  the  tremor  ot  alaim  assumed  a  choreic  character,  and  persisted 
as  chorea. 

Occasionally  the  fright,  which  was  the  cause  of  the  chorea  in  girls, 
occurred  at  the  menstrual  period,  but  such  instances  are  too  rare  for 

•  The  perceiitnge  varied  fioni  4*1  yvr  rent,  in  Octob«»r,  and  4*3  per  cent,  in 
November,  to  8  2  per  ctnt.  in  January,  15-3  in  March,  8*6  in  April,  10*7  in  Miiy» 
and  10  5  in  Julj,  and  tlien  fell  gradually  to  it8  lowest  point  in  October. 

f  Dr.  Morris  Lewis  instituted  an  elaborate  inquiry  with  the  object  of  aarer* 
taining  whether  theie  is  any  rehition  between  texniH'rature,  humidity,  or  baro- 
metric variations  and  the  oecunenee  of  choreu  (eontpared  over  a  period  of  ten 
years),  but  he  could  find  none.  He  found,  however,  that  there  is  a  slight  corre- 
spondence with  the  average  number  of  cloudy  days  per  month,  and  also  with  tbe 
actual  number  of  rainy  days,  and  a  still  closer  connection  with  the  number  of  storm 
centres  passing  over  Pliiladelphia ;  and  that  the  correspondence  became  closer  the 
wider  the  range  of  country  included  in  the  meteorological  observations,  till  an  area 
of  n  radius  ot  400  miles  was  reached,  and  then  the  correspondence  between  the 
storm  curve  and  the  chorea  curve  became  still  more  close.  Comparing  the  average 
number  of  attacks  per  mouth  of  chorea  and  rheumatism,  the  curious  fact  was 
ascertained  that  the  variations  in  the  occurrence  of  rheumatism  corresponded  with 
those  of  chorea,  hut  were  uniformly  a  month  later.     (The  *  Polyclinic/  Jan.,  1887.) 

{  In  the  cases  in  which  many  weekn  elapse  between  the  fright  and  the  first  sym- 
ptoms, a  causal  relation  is  extremely  doubtful. 
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any  special  significance  to  be  attached  to  the  coiacidence.  Nor  is  anj 
disorder  of  menstruation  to  be  recognised  with  sufficient  frequency  to 
justify  the  assumption  of  a  causal  influence.  Imitation  is  often  said 
to  be  an  occasional  cause  of  chorea ;  the  hysterical  yariety  often  arises 
thus,  but  it  is  doubtful  whether  true  ordinary  chorea  is  so  produced. 
It  should  be  noted,  however,  that  the  connection  between  some  cases 
of  apparently  hysterical  chorea  and  the  common  form  is  exceedingly 
close.  In  the  epidemics  of  chorea  that  are  occ^isionally  met  with 
among  children  at  the  same  school,  for  instance,  most  cases  are  dis- 
tinctly of  the  hysterical  variety,  but  in  a  few  the  movements  may 
resemble  those  of  the  common  form. 

Chorea  sometimes  results  from  traumatic  influences,  but  it  is  pro* 
bable  that  their  efficiency  depends  on  coincident  emotion.  Thus 
chorea  has  resulted  from  a  fall  or  a  blow  on  the  head  and  from  the 
extraction  of  a  tooth,  but  it  has  also  followed  an  attempt  at  tooth- 
extraction  which  was  unsuccessf  uL 

Intestinal  worms  are  occasionally  present  in  choreic  patients,  and 
have  been  supposed  to  cause  the  disease.  In  extremely  rare  cases 
chorea  has  been  ascribed  to  the  irritation  of  a  peripheral  spinal  nerye. 
The  influence  of  these  reflex  causes  is  doubtful,  since  they  are  so 
seldom  met  with,  but  it  can  scarcely  be  denied. 

Chorea  is  so  rare  in  association  with  acute  specific  diseases, 
that  such  a  coincidence  is  probably  accidental;  or,  at  most,  the 
general  disease  only  serves  to  excite  the  chorea  in  an  indirect  way. 
A  girl  sixteen  years  old  had  a  well-marked  attack  of  chorea  during 
the  course  of  typhoid,  but  she  had  suffered  from  acute  articular 
rheumatism  a  year  before.*  Toxic  influences  may  perhaps  some- 
times cause  it.  An  attack  and  relapse  seemed  clearly  the  result  of 
the  absorption  of  iodine  in  one  case;  in  another,  severe  coincident 
multiple  neuritis  suggested  a  blood-state  of  peculiar  character.f 

Three  important  etiological  influences  remain  for  discussion,  two 
of  which  have  given  rise  to  much  controversy, — acute  rheumatism^ 
organic  heart  disease,  and  pregnancy. 

Acute  Rheumatism. — The  fact  that  a  considerable  number  of  patients 
with  chorea  have  had  acute  rheumatism  has  been  recognised  by  all 
observers  since  it  was  first  pointed  out  by  Hughes  and  by  G.  S^ 
although  the  extent  and  significance  of  the  association  have  been 
variously  estimated.  The  largest  recorded  proportion  of  cases  with  pre- 
ceding rheumatism  is  one  half.^  In  my  own  cases  the  proportion  was 
about  one  fourth,  but  varied  at  different  ages;  in  only  one  case^ 

•  Peiper, «  Deut.  med.  Wochenschrift,*  1885,  No.  8. 

t  Fry, '  Journ.  Ncrv.  and  Ment.  Dia.,'  1890. 

{  Tylden,  'St.  Bart.  Uosp.  Rep.,'  found  tome  rheamatic  history,  family  or 
personal,  in  72  per  cent.  About  a  fourth  is  the  proportion  found  by  Hughes^ 
two  fifths  by  See,  and  a  fourth  by  the  '  B.  M.  A.  Coll.  Invest.  Bep.'  (loo.  cit.* 
p.  428).  In  the  latter  the  percentage  was  26,  and  about  the  same  in  each  tezf 
but  when  to  these  cases  are  added  those  in  which  acnte  rheumatism  ooonmA 
daring  or  after  the  chorea,  the  percentage  rises  to  82»  or  one  third,  and 
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under  nine,  was  there  a  history  of  rhonmatism,  while  of  53  oa«eft 
which  occurred  between  ten  au«i  fifteeu  yenrs,  16,  consideraMy  more 
than  one  fourth,  had  suffered  from  rheumatic  fever.  This  fact  sh«>ws 
clearly  that  the  influence  oi  rheumatism  will  Ite  uinier- re  presented 
in  statistics  collated  ait  hospitals  for  children.  The  proportion,  in  later 
childhood  at  least, is  too  larji^etohe  ascribed  to  ac<;idental  coincidence, 
and  the  close  relationship  between  the  two  diseases  is  sh(»wn  in  an 
emphatic  manner,  by  the  facts  that  not  very  rarelv  chorea  immediately 
toUows  acute  rheumatism,  thiit  the  latter  occasionally  comics  on  in  the 
course  of  chorea,  and  also  by  the  mysterious  btit  unquestionable  rela- 
tion next  to  be  mentioned  between  chorea  and  disease  of  the  cardiac 
valves. 

Heart  disease  may  be  developed  durin*^  tht?  course  of  chorea,  or  may 
))recede  it.  The  latter  only  concerns  us  now.  Publi^hed  statistics 
afford  no  information  on  this  point,  for  no  attempt  has  lieeu  made  to 
discriminate  between  the  two  forms.*  When  the  cardiac  disoase  is 
considerable  in  amount,  and  the  chorea  of  short  duration,  and  espe* 
•  ially  if  the  walls  of  the  heart  present  evidfuce  of  consecutive  cbanges, 
we  are  justified  in  assuming;  that  the  heai  t  dis«'aso  preceded  the  chorea, 
and  this  assumption  is  rendered  the  more  probable  if  thei'e  has  been 
a  prt'cedinj^  attack  of  rheumatic  fever.  Of  forty  cases  in  which  I 
found  evidence  of  organic  he.irt  disease  there  was  strong  reason  to 
believe  that  this  prci-eded  the  chorea  in  ei^ht<*en.  From  the  nature 
of  the  investi^'ation,  this  proportion  is  probably  1k?1ow  the  actual  factii 
(because  only  conclusive  evidence  was  admitted),  and  it  is  therefore 
probable  that  in  about  one  half  of  the  cas«s  in  which  organic  disease 
of  the  heart  exists,  this  preceded  the  attack  of  chorea  in  which  it  was 
evident. 

Rt»gardinjj  the  combinations  of  the  three  conditions,  rheumatism, 
or^'anic  heart  <lisease,  and  fright,  I  have  found  that  cardiac  disease 
was  present  (either  before  or  during  the  chorea)  in  three  quarters  of 
the  cases  in  which  there  was  a  history  of  rheumatic  fever,  while  in 
those  without  such  history  tliere  was  heart  disease  in  oidv  a  third. 
Fright  was  the  appar(»ut  cause  of  th'  chorea  in  a  rather  larger  pro- 
portion of  the  patients  who  had  had  rheumatic  fever,  or  preceding 
heart  disease,  than  of  those  who  had  not. 

Frf'gnnncy. — Chorea  may  occur  as  a  complication  and  consequeoce 
of  pregnancy.  The  hysterical  form,  to  be  presently  described,  is 
sometimes  nn*t  with,  but  as  a  rule  tlie  malady  corres[>ond8  with  the 
form  met  with  in  early  life.  Some  of  the  patients  who  thus  sufiPer 
have  had  chorea  or  rheumatic  fever  in  childhood  or  youth,t  or  an 

14  per  rent,  liad  nufTerod  from  va^ne  rheumatic  pains.  For  other  statiatict  tie 
Herrinjfliam,  *  Med.-Chir.  TrniiH.,'  vol.  Ixxii,  aiul  S\er»,  *  lancet,'  1889. 

*  To  this  statuineut,  however,  the  '  H.  M.  A.  Collect.  Inv.  Ueport'  conttitatet  ta 
exception. 

t  Of  course  the  converse  must  not  bo  assumed  |  very  few  of  thoM  who  bsveoliorM 
la  cliildltood  suffer  from  it  during  preguanoj. 
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aft^ick  of  rheumatic  fever  immediatelj  precedes  the  chorea.  One 
patient  had  no  chorea  during  the  first  pregnancy ;  in  the  interral 
between  the  first  and  the  second  she  had  an  attack  of  rheumatic 
fever,  and  during  the  second  she  suffered  from  chorea  (Mosler). 
But  in  the  majority  there  is  no  predi8[»osing  influence,  except  the 
pre«:naucy,  to  which  the  disease  can  be  ascribed.  Fright,  or  some 
other  distressing  emotion,  is  the  ap{»arent  exciting  cause  of  the  dis- 
ease  in  about  the  same  proportion  in  gestational  chorea  as  in  the 
chorea  of  earlier  life.  If  the  di^Ciise  has  occurred  during  one  preg- 
nancy it  may  or  may  not  occur  during  one  or  more  succeeding 
pregnancies.  It  scarcely  over  occurs  for  the  first  time  over  twenty- 
five  years  of  age.  The  number  (28)  of  cases  occurring  at  different 
ages  is  as  follows  :  17,  three  ;  18,  three  ;  19,  three  ;  20,  eight ;  21» 
two ;  22,  two ;  23,  six ;  24,  one.* 

In  the  recordeil  cases  of  distinct  chorea  occurring  during  pregnancy 
after  twenty-four  years  of  age,  the  |»atients  have  suffered  from  chorea 
during  a  previous  pregnancy.  The  disease  is  most  common  during  the 
first  pregnancy,  and  is  very  rare  after  the  second  except  as  a  recurrence. 
Of  thirty-eight  recorded  attacks,  twenty-five  were  during  the  first,  and 
ten  were  during  the  second  pregnancy,  the  first  having  been  free.  In 
two  attacks  in  the  third,  and  one  during  the  fourth  pregnancy,  the 
patients  had  previously  suffered  from  chorea  during  a  similar  condi- 
tion. In  the  only  recorded  casef  in  which  a  patient  is  said  to  have 
suffered  for  the  first  time  during  the  fourth  pregnancy,  it  is  doubtful 
whether  the  disease  was  really  chorea,  since  the  movements  were  con« 
fined  to  the  legs. 

The  chorea  may  commence  at  any  period  of  pregnancy,  from  the 
beginning  until  near  the  close,  but  it  begins  more  frequently  in  the 
third  than  in  any  other  month,  and  very  rarely  in  the  ninth  month. 
Of  thirty-six  attacks^  the  numbers  commencing  in  each  month  were — 
1st,  four  ;  2ud,  three  ;  3rd,  nine ;  4th,  five ;  5th,  four ;  6th,  four ;  7th, 
three;  8ih,  three;  9th,  one.  Thus  two  thirds  of  the  at  tacks  commence 
before  the  end  of  the  fifth  month,  and  one  quarter  of  the  total  number 
commence  in  the  third  month.  If  chorea  recurs  during  several  preg- 
nancies,  there  is  no  uniformity  in  the  date  of  its  commencement;  for 
instance,  in  one  remarkable  example  of  recurrence,  the  patient  (who 
had  had  rheumatic  fever,  followed  by  chorea  at  sixteen)  l^ecame 
choreic  in  the  fourth  month  of  her  first  pregnancy  (at  twenty-two),  in 
the  third  month  of  the  second,  at  the  commencement  of  the  third,  and 
in  the  fourth  month  of  the  fourth  pregnancy  (Lawson  Tait).     The 

*  The  figures  are  based  on  an  analysis  of  recordi'd  and  original  cases;  mostot  tb% 
former  have  been  collected  by  Barnes  (*  Obstetricid  Trans.,'  ISbO),  but  some  of  liit 
caaea  have  not  been  included,  either  because  insufficiently  reported,  or  because  their 
nature  is  open  to  question. 

t  LeYick,  'Am.  Journal  of  Med.  Science/  1862. 

{  In  the  statement  in  the  text  those  cases  which  hare  been  recorded  as  commene* 
log  when  the  pregnancy  had  existed  for  a  certain  number  of  months  are  considered 
as  conmeaeing  in  the  snbeeqiient "  month  "  of  gestation. 
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cases  apparentlj  excitod  Ly  fright  sbow  no  difference  in  the  date  of 
their  coininencemeiit,  but  a  rather  larger  proportion  do  not  exceed 
twenty  years  of  age  than  of  tbe  cases  in  which  no  exciting  cause  can 
be  traced.  In  one  instance  albuminuria  existed,  left  (with  a  cardiac 
murmur)  by  an  attack  of  scarlet  fever  in  the  fourth  month  of  preg- 
nancy ;  the  chorea  commenced  in  the  eighth  month  (Woodm.an). 

In  extremely  rare  cases,  chorea  (of  ordinary  form)  has  been  observed 
to  commence  after  delivery  or  after  abortion,  and  tbe  subjects  of  this 
post -puerperal  chorea  have  for  the  most  part  been  beyond  the  age  to 
which  the  chorea  of  gestation  is  chiefly  limited. 

Stmptoms. — The  characteristic  symptoms  of  chorea,  the  spontaneous 
movement,  iuco-oidiuation,  and  muscular  weakness,  are  all  present  in 
severe  cases,  and  are  often  associated  with  some  mental  failure.  In 
slight  cases  the  symptoms  may  be  combined  in  various  d^rees. 

The  first  thing  to  attract  attention  is  sometimes  the  spontaneous 
twitching,  sometimes  tbe  interference  with  voluntjiry  action.  The 
spontaneous  movements  are  first  noticed  in  tbe  hands  or  face,  rarely 
in  the  legs,  and  so  closely  resemble  those  involuntary  actions  which 
"nervous**  children  present  under  emotion  that  they  are  often 
regarded  as  such.  Tbe  interference  with  movement  is  rarely  at  first 
a  conspicuous  inco- ordination  ;  a  sudden  purposed  movement  is  more 
considerable  than  was  intended,  or  a  persistent  action  is  suddenlj 
disturbed  by  an  unwilled  movement.  The  insubordination  of  the 
motor  centres  is  seen  also  in  the  occasional  unintended  relaxation 
of  muscles,  or  in  a  delay  of  intended  relaxation.  Thus  objects  which 
are  being  carried  are  suddenly  dropped,  and  in  one  lad  the  first 
indication  of  the  commencing  disease  was  that  in  throwing  a  cricket 
ball  the  fingers  relaxed  their  grasp  too  late,  and  tbe  ball  simply  fell 
to  the  ground.  The  spontaneous  movements  may  at  first  be  recog« 
nised  only  on  close  observation,  but  as  the  disease  advances  they 
become  conspicnous  enough.  They  are  quick  and  irregular,  some- 
times complex  in  character,  and  each  movement  is  brief  in  duration* 
Tbe  mouth  is  drawn  to  one  side  with  an  associated  movement  of  the 
lips,  tbe  eyes  are  clos«'d  for  a  moment.  Tbe  fingers  are  irregularly 
extended,  tbe  band  is  pronuted  or  supinated,  or  tbe  whole  arm  is 
suddenly  extended  or  rotated,  and  these  movements  are  often  com« 
bined.  In  the  legs  the  movemiuts  are  usually  more  simple,  momen- 
tary muscular  contractions ;  they  may  cause  merely  a  slight  jerk  of 
tbe  body,  but,  if  considerable,  walking  and  even  standing  may  be 
seriously  interfered  with. 

The  spasmodic  movements  are  always  irregular  in  time  as  well  as 
in  character  and  degree.  At  first  they  are  occasional  only,  but  their 
frequency  increases  with  their  severity,  until  at  last  they  may  be  so 
continuous  and  violent  that  the  limbs  are  in  constant  movement.  The 
spasm  in  the  muscles  of  the  neck  may  cause  frequent  movement  of 
the  head  lo  one  side,  and  the  eyes  may  move  with  the  head.    In  manj 
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oases  the  spasm  of  the  eyeball  muscles  is  not  quite  equal,  and  momen- 
tary diplopia  results.  Tbe  muscles  of  the  trunk  may  also  be  ioTolved. 
When  their  affection  is  slight,  the  patient  from  time  to  time  sways  to 
one  side  while  sitting  or  standing ;  when  considerable,  standing  or 
sitting  is  impossible,  and  the  patient  may  even  be  thrown  out  of  bed 
by  some  yiolent  contortion.  The  limbs  may  be  thrown  about  with 
such  force  that  serious  bruises  result  from  their  contact  with  adjacent 
objects,  and  in  one  recorded  case  the  choreic  spasm  of  the  muscles  of 
the  jaw  was  so  riolent  that  several  of  the  teeth  were  broken  (Tuck- 
well).  The  movements  are  always  increased  by  excitement,  and  by 
attempts  at  voluntary  movement,  and  are  lessened  by  repose,  physical 
and  mental.  They  almost  invariably  cease  during  sleep,  natural  or 
induced,  but  their  severity  may  prevent  sleep  for  days  together. 

Voluntary  movements  are  executed  rapidly  and  in  a  spasmodic 
manner.  This  chara<!ter  seems  to  be  in  part  impressed  upon  them  by 
the  tendency  to  spasm,  in  part  to  be  the  result  of  an  attempt  to  escape 
the  disturbing  influence  by  rapidity  of  movement.  Thus  the  tongue 
is  protruded  suddenly  and  jerked  back  again,  or  the  hand  makes  a 
dash  at  any  object  which  it  attempts  to  grasp.  Usually,  and  always 
in  severe  cases,  the  resulting  movement  is  irregular,  partly  from  dis- 
turbing spasm,  partly  from  an  inco-ordination  which  is  not  always 
related  in  degree  to  the  amount  of  spontaneous  movement.  In  some 
cases  the  latter  may  be  slight  while  inco-ordination  is  great,  and, 
conversely,  voluntary  movement  may  be  almost  steady  although  there 
is  much  spontaneous  spasm.  Sustained  muscular  action  is  often 
impossible;  an  object  may  be  grasped  with  firmness,  but  first  one 
finger  and  then  another  i*elaxes  in  spite  of  the  will. 

The  muscles  of  respiration,  especially  the  diaphragm,  frequently 
share  tbe  irregularity  observed  in  the  action  of  the  more  strictly 
voluntary  muscles ;  the  respirations  are  unequal ;  deep  and  shallow 
breathing  alternates,  or  deep  breaths  are  separated  by  pauses ;  thoracic 
and  abdominal  breathing  may  alternate  irregularly.  The  heart's 
action  is  sometimes  irregular,  but  this  is  almost  always  produced  by» 
and  distinctly  consequent  on,  the  inequality  of  the  respiratory  move- 
ments. 

Besides  the  interference  with  movement  occasioned  by  spasm  and 
inco-ordination,  there  is  usually  distinct  deficiency  of  muscular  power. 
The  degree  of  loss  of  power  may  not  be  proportioned  to  the  spasm ; 
it  may  be  considerable  when  tbe  latter  is  barely  recognisable.  This 
is  frequently  noticeable  at  the  onset,  but  sometimes  tbere  is  much 
weakness  and  scarcely  any  spasm,  a  form  which  I  have  proposed  to  call 
"  paralytic  chorea."*  Tbere  is  never,  however,  anything  like  complete 
loss  of  power,  and  often  the  loss  of  use  of  a  limb  is  out  of  proportion 
to  the  actual  muscular  weakness. 

These  motor  symptoms  may  be  from  the  first  general,  and  through- 
out may  involve  both  sides  equally.    The  arms  are  almost  always 
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affected  earlier  and  in  greater  defrree  thtm  tlie  legs,  and  tlie  movft. 
merits  in  tbe  arniH  are  iritlt^r  iu  ran^^e  and  more  irregular  in  charajstcr. 
The  difEcrenci'  tliat.  etisln  butwi-en  the  pliyni< 'logical  mitvemeutB of  the 
upper  aod  the  lower  limbs  ia  tfaua  repruducud  in  the  epaaru.  In  at 
leaat  haU  tbu  i:asL'a,  hovever,  the  afffction  of  the  two  sides  u  not 
equal.  It  mav  be  throu^'hout  limited  to  one  aide  (hemichorea),  or 
it  ma;  affet-t  on<t  sidu  first,  aud  uf terwarJa  the  other.  In  the  latter 
caaes  it  maj  luntinue  on  the  oide  tirat  nffected  when  the  other  is 
involved,  unilateral  chorea  thus  Iiecomitig  general ;  or  it  may  cease  on 
the  firat,  whiu  it  [lasaes  t<>  the  other.  The  caai;s  in  which  it  is  limited 
to  one  side  present  considerable  variety  in  the  area  afFect«d :  the 
movements  ma;  involve  the  arm  only,  the  It);  eBui|<ing ;  they  maj  affect 
the  arm  aud  lej^  on  the  same  iside,  or  one  arm  and  both  lugs,  the  other 
arm  reuiuiuiii);  free  and  the  leg  on  the  aide  of  the  unaffected  arm 
being  usually  leas  involved  than  the  other.  These  variations  in  the 
distribution  of  partial  chorea  corrCBjioiid  closely  to  the  distribution  of 
partial  convulaive  seizures.  There  aeems  to  be  no  difference  in  the 
frequency  witli  which  the  right  or  the  left  aide  is  the  seat  of  hemi- 
chorea, or  is  affe<;tL'd  most  or  first  in  K''"erul  chorea.  No  relalion  can 
be  traced  between  the  presence  of  heart  diseuse,  or  the  influence  of 
fright,  in  lansiug  the  disease,  and  the  side  nSceled.  Of  sixty-four 
cases  I  find  the  total  numbers  nearly  equal  for  each  aide : 
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The  elecirie  irrilithilittf  of  Ihe  mnacles  and  iiervea  can  only  be 
thoroughly  atndied  in  cases  of  heniicli<irea  in  whieh  the  unafTt>cted 
limbs  are  available  for  eompiirisim.  Sonit'times  no  alteration  of 
irritability  can  he  discovered.  But  in  other  i-aaea  a  distinct  increase 
of  irritability  may  be  found  in  nerve  and  musde  to  both  faradiam 
and  Toltaism,*  the  diftercni'e  amounting  to  one  or  two  centimetres  of 
the  B<'Condary  coil  of  a  faradic  apparatiia,  or  two  to  four  cells  of  • 
voltaic  battery.  I  have  observed  this  increase  of  irritability  to  be 
absent  at  the  coinuienconient,  to  come  on  during  the  course  of  the 
disease,  and  to  aubi^ide  with  recovery.  A  "quaiitaUve"  change  ia 
the  mode  of  respousH  to  voltaiiim  has  also  been  described,  instead  of 
the  contraction  on  closure  of  the  circuit,  occurring  at  the  negative 
pole  with  a  weaker  current  than  at  the  positive,  the  latter  may  occur 
as  readily  as  the  former  (>.  e.  instead  of  1  E.C.C.,  2  A.O.O.,  we  hftT* 
KC.C.  =AC.C.). 

Speech  ia  often  impaired  in  chorea.     The  movementB  of  the  i 
of  articulation  are  disturbed  Justus  those  of  other  volnntary  u 

*  I  have  ob*crvi.<d  th»  in  icvoral  CBiea,  sod  U 
BofCDtbal,  and  Suhmitt. 
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Irregularity  of  movement  of  the  vocal  cords  has  been  ohsorved  with 
the  laryngoscope  (v.  Ziemssen),  while  the  disturbance  of  resj»iration 
further  deranges  utterance.  Words  are  uttered  quickly,  just  as 
voluntary  movements  are  performed  quickly  ;  speech  is  interrupted 
by  sudden,  deep  inspirations,  which  often  cut  off  the  last  syllables  of 
a  word.  Sometimes  the  words  are  jerked  out  in  separated  parts. 
Actual  stammering  is  rare,  but  I  have  met  with  one  case  in  whit^b  it 
preceded  the  other  svmptoms.  In  severe  cases  the  interference  with 
articulation  may  be  very  great ;  the  spasm  in  the  muscles  of  the  mouth 
and  tongue  on  any  attempt  at  articulation  may  render  it  im^x^ssible 
for  weeks  for  the  patient  to  utter  a  single  word.  There  is  often  a 
disinclination  to  speak  (due  to  the  conscious  difficulty,  and  partly 
perhaps  to  the  mental  state  presently  to  be  described)  iu  addition  to 
the  actual  interference  with  articulation. 

Sensibility  is,  as  a  rule,  unaffected.  In  extremely  rare  cases, 
unilateral  diminution  or  increase  of  sensil  ility,  sometimes  involving 
the  si)ecial  senses,  has  been  observed.  Such  disturbance  is  probably 
allied  to  that  met  with  in  hysteria,  and  is  certainly  no  part  of  the 
ordinary  symptoms  of  chorea.  Tender  points  along  the  spine  or 
along  the  course  of  the  nerves  (especially  where  these  emerge  from 
deeper  structures)  have  rarely  been  observed  (Cartier),  and  may 
have  been  due  to  a  slight  degree  of  the  multiple  neuritis  which  has 
been  met  with,  in  severe  form,  as  a  complication. 

Chorea  is,  as  a  rule,  a  painless  disease.  The  muscular  spasm  may 
cause  fatigue,  but  occasions  no  sensation  of  pain.  I  have  met  with 
only  two  cases  in  which  there  was  pain  in  the  limbs  at  the  onset. 
One  patient,  a  girl,  complained  of  pain  in  the  left  hand,  which 
gradually,  in  the  course  of  a  few  hours,  passed  up  the  arm  to  the 
side  of  the  head,  and  three  days  after  was  felt  in  the  leg.  The 
choreic  movements  commenced  in  each  limb  at  the  same  time  as  the 
'  pain.  The  disease  afterwards  became  general  without  any  pain  in 
the  other  side.  There  was  no  affection  of  the  heart.  In  the  other 
case,  also  a  girl,  intermittent  neuralgic  pains  in  face,  arm,  and  leg 
occurred  for  some  weeks  before  the  onset  of  right-sided  chorea. 
The  latter  was  accompanied  by  some  hysterical  hemiansesthesia. 

The  pupils  are  often  large,  but  it  is  doubtful  whether  this  character 
is  connected  with  the  disease.  Once  I  observed  inequality  of  the 
pupils,  the  larger  being  on  the  side  op|.K>site  to  the  limbs  most  affected. 

The  mental  state,  in  slight  cases  of  chorea,  may  be  normal,  but  in 
•evere  cases  there  is  usually  some  irritability  and  often  distinct  mental 
dulness.  The  degree  of  change  does  not  bear  any  relation  to  the 
aeverity  of  the  other  symptoms.  The  mental  dulness  is  usually  con- 
spicuous in  the  patient's  aspect,  and  may  amount  to  practical  dementia, 
•o  that  stools  and  nrine  may  be  passed  into  the  bed,  not  from  para- 
lysis of  the  sphincters,  but  from  mental  apathy.  In  other  cases  the 
{rritalnlitj  maj  pass  into  excitement^  tlie  mind  seems  to  share  the 
Aataxliaiioa  ao  emugmoua  in  the  mnseles,  and  there  is  excited 
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delirium,  which,  in  its  restlessness  and  delusions,  may  resemble  mania^ 
and  Id  some  cases  mast  be  regarded  as  such.  In  some  of  these  cases 
the  physical  svmptoms  are  trifling  compared  with  the  mental  dis- 
tnrbance. 

Symptoms  outside  the  Nervous  System, — The  temperature  in  slight 
cases  is  normal  throughout,  but  in  severe  forms  it  may  be  raised  one 
or  two  degrees.  Even  in  these  it  rarely  reaches,  and  still  more  rarelj 
exceeds,  102°  P.  I  have  once  observed  occasional  elevation  of  tempe- 
rature from  time  to  time,  during  a  prolonged  attack,  without  anj 
complications  or  endocarditis  to  which  it  could  be  referred  •  Hyper- 
pyrexia occurs  in  rare  cases,  probably  as  a  rheumatic  complication  in 
most  instances,  but  in  uncomplicated  acute  chorea  a  rise  to  105^  has 
been  observed  before  death.  The  patients  are  often  previously  anaemic, 
or  they  become  pale  and  lose  weight  rapidly  during  the  course  of  the 
disease,  especially  if  this  is  so  severe  as  to  interfere  with  sleep. 

Heart. — The  cardiac  symptoms  are  of  great  importance.  The  pulse, 
as  already  stated,  may  be  irregular  in  consequence  of  the  irregularitj 
of  the  breathing.  It  is  usually  increased  in  frequency.  I  hare 
several  times  noted  that  the  effect  of  posture  on  the  pulse  is  less  than 
in  health ;  the  pulse-rate  may  be  nearly  or  quite  the  same  in  the 
upright  and  the  recumbent  postures.  In  some  cases  the  sounds  and 
impulse  of  the  heart  are  normal.  More  frequently  there  is  some 
abnormality.  (1)  There  may  be  ranrniurs,  due  to  the  ansemia,  in  the 
pulmonary  artery  and  aorta,  often  associated  with  a  venous  hum  in 
the  jugular  vein.  Sometimes  the  systolic  murmur  at  the  base  is  con* 
tinuous  with  one  heard  over  both  ventricles,  having  its  maximum  at 
the  inner  end  of  the  fourth  intercostal  space,  heard  up  to  but  not 
beyond  the  left  apex,  and  probably  produced  in  the  ventricles,  in  con- 
sequence of  the  blood-state.  With  this  there  may  be  such  a  change 
in  the  character  of  the  impulse  as  indicates  slight  dilatation  of  the 
heart  consequent  on  the  anaemia.  (2)  There  may  be  a  faint  systolic 
muimur  at  the  apex  of  the  heart,  heard  with  some  beats  and  not  with 
others ;  this  is  commonly  said  to  be  due  to  irregular  contraction  of 
the  papillary  muscles,  which  sometimes  fail  to  compensate  for  the 
shortening  of  the  ventricle,  and  thus  permit  occasional  regurgitation 
— a  mechanism  that  can  neither  be  i)roved  nor  disproved.  (3)  In  a 
considerable  number  of  cases  there  is  distinct  evidence  of  an  organic 
valvular  lesion.  The  frequency  of  Organic  disease  is  less  in  childhood 
than  in  youth, t  and  hence  has  been  variously  estimated  by  different 
observers,  according  to  the  class  of  cases  which  have  come  under  their 
notice. 

•  In  the  *  Collect.  Invest.'  cases,  pyrexia  was  noted  in  only  12  per  cent.,  but  it  ia 
probable  that  this  only  represents  the  frequency  of  such  considerable  and  prolonged 
pyrexia  as  would  attract  attention. 

f  This  statement  is  at  variance  with  the  opinion  of  others,  by  whom,  for  the  most 
part,  ''heart  symptoms"  of  hemic,  dynamic,  and  organic  origin  have  not  been 
properly  distinguished. 
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In  some  cases  with  orgaDic  disease  there  is  good  reason  to  believe 
that  the  heart  disease  preceded  the  cborea  (see  ante,  p.  595)  ;  in  other 
cases  the  true  relation  l)etween  the  two  is  doubtful ;  in  other  cases 
again  the  organic  murmur  may  be  observed  to  develop  during  the 
course  of  the  disease — an  indication  of  endocarditis  which,  as  will  be 
seen,  pathology  amply  confirms ;  in  nine  out  of  e?ery  ten  fatal  cases 
the  cardiac  valves  are  diseased.  Hence  it  is  of  great  importance  that 
the  heart  should  be  examined  repeatedly  during  the  course  of  the 
disease,  and  also  after  its  termination,  but  it  must  be  remembered  that 
endocarditis  may  exist  when  no  murmur  can  be  heard.  Preceding 
valvular  disease  is  most  frequently  mitral  regurgitation  ;  occasionally 
there  is  mitral  constriction  alone  or  combined  with  regurgitation.  Aortio 
disease  is  much  less  common;  I  have  only  met  with  two  instances  of 
aortic  regurgitation  among  about  250  cases  of  chorea  that  have  come 
under  my  observation.  In  one  case  there  was  an  aortic  obstructive 
murmur,  musical  in  tone,  combined  with  mitral  regurgitation.*  In 
the  cases  in  which  the  relation  of  the  disease  to  the  chorea  is  doubtful, 
or  in  which  the  heart  is  affected  during  the  chorea,  the  lesion  is  almost 
always  mitral  regurgitation.  The  frequency  of  a  heemic  murmur  at  the 
aortic  orifice  renders  it  almost  impossible  to  recognise  the  development 
of  an  organic  obstructive  murmur  during  chorea,  but  its  occurrence 
was  probable  in  a  case  in  which  I  found,  at  a  second  attack  of  chorea, 
unquestionable  evidence  of  aortic  obstruction  which  was  absent  in  the 
first  attack,  the  patient  having  had  in  the  interval  no  rheumatic  fever. 
Post  mortem,  endocarditis  has  been  found  at  the  aortic  as  well  as  at 
the  mitral  orifice.  A  murmur  due  to  mitral  regurgitation  usually 
persists  after  the  chorea  has  ceased,  but  may  afterwards  pass  away, 
sometimes  to  be  succeeded  by  evidence  of  obstruction  as  the  altered 
orifice  contracts.  In  a  prolonged  case,  however,  I  have  known  a 
murmur,  certainly  mitral,  to  cease  before  the  movements. 

The  urine  in  chorea  contains  an  excess  of  urea  and  of  phof^phates 
(Walshe,  Handfield  Jones,  and  others)  bearing  a  general  proportion 
to  the  severity  of  the  attack.  Albumen  is  present  only  from  independ- 
ent kidney  disease  or  renal  embolism.  The  peculiair  pigment  "  uro- 
hffiniatoporphyrin,"  discovered  by  McMunn  in  cases  of  rheumatism, 
has  been  found  also  in  chorea  by  A.  E.  Garrod,  who  has  pointed  out 
that  it  is  additional  evidence  of  the  connection  between  the  two 
maladies,  since  it  is  absent  in  other  nervous  diseases. 

Complications. — Endocarditis  is  so  common  in  chorea  that  it  can 
scarcely  be  regarded  as  a  complication.     It  is  usually  of  a  benign  form, 

*  In  the  '  Brit  Med.  Ass.  Collect.  Inv.*  there  were  116  cases  of  pure  mitral  disease 
and  only  six  of  pure  aortic  disease.  Unfortunately  the  facts  regarding  heart  diseaae 
and  chorea  are  given  in  so  condensed  a  form  in  the  Report  that  it  is  difficult  to 
draw  any  general  conclusion  from  them.  Distinct  organic  disease,  either  preceding 
or  secondary,  was  found  in  32  per  cent,  of  the  cases.  But  the  difficulty  of  deciding* 
whether  tiiere  is  or  is  not  organic  disease  is  often  very  great,  and  the  large  number 
of  obssrvcrs  entails  coubidcrable  uncertainty  as  to  the  value  of  the  statistics  on  thia 
point. 
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and  causes  no  Bubj(>ctive  symptoms,  ui though  it  may  lead  to  permaoent 
valvular  discaso.  OccaHionally  its  existence  is  emphasised  hy  the  occnr- 
reiH  c  of  embolism.  1  have  seen  hemiplegia  from  embolic  softening  of 
the  brain  ociur  during  the  course  of  chorea;  a  similar  consequence 
of  eu«loearditid  distinctly  originating  duiing  an  attack  of  chorea  has 
been  recorded  by  others.  Eiiil'olism  of  the  central  artery  of  the 
retina  has  also  occurred  during  an  attack.*  It  is  exceedingly  rare 
for  the  endocarditis  to  assume  the  more  malignant  type  of  the 
**  ulcerative  "  form,  and  the  condition  is  met  with  only  after  child* 
hood,  in  the  subjects  of  preceding  valvular  disease.  In  the  only  in- 
stance of  this  dangerous  complication  that  has  come  under  my  notic*e 
the  patient  was  also  suffering  from  I>right*8  disease,  but  died  from 
the  septic  embolic  processes. 

Acute  articular  rheumatism  may  not  only  immediately  precede 
chorea,  but  may  come  on  during  tlie  course  ot  the  disease  without  any 
distinct  exciting  cause.  It  is  usually  attended  with  moderate  elevation 
of  temperature,  is  trifling  in  severity,  and  brief  in  duration.  Evidence 
of  fresh  endocarditis  may  sometimes  be  delected  during  the  course  of 
the  rheumatism.  In  some  patients  tht-re  may  be  found  the  small 
subcutaneous  nodules,  varying  in  size  from  that  of  a  pin's  head  to 
that  of  a  pea,  met  with  also  in  those  who  are  liable  to  rheumatism.f 
They  may  be  felt  not  only  I'eneath  tbe  skin,  especially  of  the  arms, 
but  also  on  the  tendons,  especially  of  the  flexors  of  tbe  iingers,  and 
the  peroneal  muscles  of  the  hands.  They  have  been  observed  to  come 
on  with  the  chorta  and  pass  away  with  it4 

In  most  cases  of  chorea  tbe  ophthalmoscopic  appearances  are  those 
of  health.  In  a  few  there  is  opiic  neuritis,  usually  slight  in  degree, 
just  enough  to  be  unequivocal.  It  passes  away  when  the  chorea  is 
over.  In  only  one  case  have  I  seen  considerable  neuritis,  comparable  to 
that  seen  in  a  case  of  tumour ;  tbe  inflammation  passed  entirely  away 
with  the  cborea.  It  is  probable  that  the  neuritis  is  related  to  the 
cause  of  tbe  chorea  rather  than  directly  to  the  morbid  process  in 
the  brain.  Many  of  the  patients  had  considerable  hypermetropia,  and 
it  is  known  that  this  condition  disposes  to  slight  neuritic  changes  in 
the  discs,  and  may  aid  other  influences  in  leading  to  the  change ;  it 
cannot  be  the  sole  cause,  because  the  discs  resume  their  normal  as |>ect 
without  any  treatment  of  the  hypennetropia.  The  rare  ulcerative 
endocarditis  may  be  accompanied  l»y  the  cbaracteristic  minute  retinal 
haemorrhages  due  to  micrococcal  enjbolism. 

Convulsive  attacks  of  any  form  are  more  rare  than  might  have  been 
anticipated  from  the   s}»asmodic  nature  of  the  ali'ection.     In  one 

•  Syin,  '  Etiin.  Med.  Journal/  1S.S8. 

t  They  were  ftn»t  observetl  by  Meynet  (*  Lyons  Medical,*  1875,  No.  49).  The  most 
important  articles  on  tlu?  subject  are  by  Darlow  and  Warner,  •  TrBns.  International 
Med.  Conj^ieas/  1881,  vol.  iv,  p.  116,  an<i  by  Hirscbspruug,  •  Jahrb.  far  Kinderkeilk./ 
March,  1881. 

X  Sheele,  '  Deut.  med.  Wochenschrlft.'  1885,  No.  41,  who  obienred  thait  Um 
development  of  the  nodules  was  accompanied  by  transient  contracture  of  tbe  flezora. 
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case,  in  which  the  choreic  moveraents  were  most  severe,  occasioDal 
attacks  occurred  in  which  there  were  apparent  loss  of  consciousness 
and  |»ecu1iar  convulsions,  partly  choreic  m  form.  In  one,  for  instance* 
the  head  turned  to  the  right,  the  right  arm  and  leg  presented  violent 
choreic  movements,  while  the  left  was  stretched  out,  the  fingers 
extended,  the  thumb  inverted,  and  the  whole  limb  in  a  state  of  cata- 
leptic rigidity,  so  that  it  remained  in  whatever  position  it  was  placed. 
The  attack  lasted  two  minutes.  In  another  attack  there  was  some 
arching  of  the  back  and  tonic  flexor  s(>asm  in  the  arms,  followed  by 
violent  choreic  movement  in  the  right  arm.  Such  attacks  occurred 
daily  for  three  weeks.*  Epileptiform  convulsions  are  very  rare.  In 
one  case  of  chorea  in  a  boy  of  twelve,  greater  on  the  right  side,  four 
convulsive  attacks,  limited  to  this  side,  occurred  during  the  fortnight 
after  the  cessation  of  the  chorea,  and  similar  attacks  afterwards  per- 
sisted as  chronic  epilepsy.  There  was  no  cardiac  murmur.  I  have  m^-t 
with  a  few  other  cases  in  which  epilepsy  dated  from  an  attack  of  chorea. 

Persistent  spasm  is  also  occasionally  met  with.  In  a  young  child 
there  was  continuous  spasm  in  the  arm  during  the  attack,  which  was 
one  of  true  chorea.  The  elbow-  and  wrist-joints  were  flexed,  and  the 
as|^)ect  of  the  limb  was  similar  to  that  seen  after  infantile  hemiplegia. 
The  choreic  movements  were  present  in  the  arm,  although  in  much 
less  degree  than  in  the  other  limbs.  As  the  child  recovered  the  per- 
sistent spasm  lessened,  and  the  movements  in  the  limb  became  greater. 
Similar  spasm  had  been  present  in  a  previous  attack.  Transient 
rigidity  of  the  neck  was  present  in  one  recorded  case,  and  in  another 
there  was,  for  a  time,  rigidity  of  the  legs,  with  foot-clonus. f 

The  cases  in  which  the  mental  disturbance  is  very  great  have  been 
termed  maniacal  chorea,  or  chorea  insaniena.  The  form  occurs  chiefly 
in  ft-males,  at  or  soon  after  puberty,  or  during  pregnancy.  The  mental 
disturliance  may  not  come  on  until  the  disease  is  well  developed,  or  it 
may  precede  the  chorea.  Thus  either  the  mania  or  the  chorea  may  be 
primary.  In  the  latter,  the  movements  may  be  severe  or  sligijt;  they 
may  even  cease  while  the  mental  disturbance  continues  in  intense 
form,  or  both  may  continue.  If  the  attack  of  chorea  is  acute  and 
severe,  there  is  often  considerable  elevation  of  temperature,  and 
much  danger  to  life.  In  less  severe  cases  there  are  often  delusions 
and  sometimes  wild  violent  excitement,  but  rarely  the  intense  garrulity 
so  common  in  ordinary  mania.  The  excitement  usually  subsides  in 
the  course  of  a  week  or  two,  and  leaves  dulness  and  apathy,  with  a 
depressed  listless  look,  disinclination  to  speak,  and  sometimes  pei*sist- 
ent  hallucinations.  Food  has  often  to  be  administered  bv  the  rectum 
or  by  force,  and  stools  and  urine  are  commonly  passed  unnoticed. 
This  condition  usually  slowly  passes  away,  but  occasionally  persists 

*  I  have  given  fuller  details  of  these  attacks  in  '  Epilepsy,  &,c.*  1881,  p.  181. 
Similar  paroxysms  of  choreiform  spaiiii  occurred  in  a  case  described  by  Mitchell  and 
Barr  (*  Joani.  of  Xerv.  and  Ment.  Dia.,'  1891). 

t  Mitchell  and  Barr. 
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for  weeks  or  even  for  months  aft.er  the  cLorea  has  ceased,  and  it  may 
even  be  permanent.  In  one  case,  recorded  by  Golgi,  there  was  no 
improvement,  but  slowly  increasing  mental  failure,  until  death  ten 
years  later.  A  similar  sequel  has  been  observed  to  maniacal  chorea 
occurring  during  pregnancy. 

The  cases  in  which  loss  of  use  of  a  limb  is  the  only  conspicuous  sym- 
ptom, "^ara////ic  chorea,**  occur  only  in  childhood,  and  affect  chitfly 
the  arms,  one  always  more  than  the  other.  Slight  twitchings  may 
occur  at  the  onset  and  cease,  the  weakness  remaining.  More  com- 
monly the  loss  of  power  is  the  first  symptom,  and  it  may  persist  or 
even  lessen  as  the  movemc^nts  develop.  Rarely  there  is  considerable 
weakness  of  the  legs  for  a  time. 

Duration. — Few  diseases  are  so  variable  in  duration  as  chorea. 
It  usually  lasts  from  six  weelis  to  six  months.  It  rarely  falls  short 
of  the  earlier  limit,  but  I  have  known  the  disease  in  one  or  two 
instances  to  last  only  three  weeks.  On  the  other  hand,  the  limit  of 
six  months  is  frequently  exceeded.  The  average  duration  has  been 
found  by  more  than  one  olmerver  to  be  ten  weeks.*  This  is,  however, 
true  only  of  cases  which  are  admitted  into  hospitals  before  they  have 
lasted  for  a  considerable  time.  At  the  National  Hospital  for  the 
Paralysed  and  Epileptic,  to  which  choreic  patients  are  often  brought 
as  a  last  resort,  I  have  met  with  no  less  than  fifteen  cases  in  which 
the  duration  exceeded  six  months,  and  seven  in  which  it  exceeded  a 
year.  Occasionally  a  slight  degree  of  chorea  persists  for  a  much 
longer  time,  and  I  have  seen  cases  in  which  it  has  continued  for  two, 
three,  four,  and  even  six  years,  without  any  complete  intermission. 
In  most  of  these  cases  of  very  long  duration,  however,  there  are  occa- 
sional remissions  of  the  disease,  so  that  the  prolonged  course  is  rather 
a  series  of  relapses,  with  imperfect  recovery  in  the  intervals.  In 
extremely  rare  instances  the  disease  never  ceases.  A  patient  was 
attacked  wilh  chorea  in  vouth,  and  the  disease  continued  until  death 
at  the  age  of  sixtj-six.f  A  girl  was  attacked  with  chorea  at  the  age 
of  nine,  and  the  movements  continued  and  were  still  present  at  the 
age  of  Miy.X  As  a  rule,  the  more  severe  an  attack,  the  longer  is  its 
duration,  but  the  influences  which  determine  either  severity  or  dura- 
tion are  very  obscure.  I  have  been  unable,  on  a  comparison  of  the 
details  of  cases,  to  discover  any  relation  between  duration  and  age, 
sex,  state  of  heart,  preceding  rheumatic  fever,  or  exciting  cause. 

*  From  the  tables  given  in  the  'Coll.  Invest.  Report'  I  have  calculated  the  fol- 
lowing porcentHges  of  the  duration  of  396  cases : — Not  exceeding  one  month,  18  per 
cent. ;  between  one  and  three  months,  57  per  cent. ;  over  three  months,  25  per  cent.; 
only  6  per  cent,  exceeded  three  months.  The  i)erceutage  is  nearly  the  tame  for 
each  sex.  (The  calculation  is  made  on  the  asHumption  that  the  cases  in  which  the 
duration  is  [for  instance]  tliree  months  are  given  in  the  column  headed  **  ander  three 
months,"  m  hich  is  probable  from  the  way  the  table  runs,  although  ioooniiatent  with 
its  wording.) 

f  Meldner, '  Wochenbl.  der  Qesellsch.  der  wiener  Aerzte/  1869t  No.  19. 

{  Macdougal, '  Lancet,'  1885,  No.  17. 
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Recurrence. — Chorea  is  a  disease  prone  to  recur.  In  how  manj 
cases  it  again  attacks  an  individual  can  only  be  approximately  deter- 
mined, since  the  subsequent  history  of  many  patients  is  unknown. 
In  the  series  of  original  cases  that  I  have  analysed,  one  third  suffered 
from  more  than  one  attack.  Fifteen  patients  bad  more  than  two 
attacks,  viz.  nine,  three  attacks;  one,  four;  three,  five;  oue,  six; 
and  one  no  less  than  nine  separate  attacks.  Females  are  more  liable 
to  relapse  than  males,  just  as  they  are  more  prone  to  chorea ;  tbe 
proportion  of  the  sexes  in  second  attacks,  however,  is  nearly  the  same 
as  in  first  attacks,  but  in  tbe  cases  in  wbicb  more  tban  two  occur  tbe 
predisposing  influence  of  sex  is  very  strong,  the  proportion  of  males 
being  much  below  the  average,  while  almost  all  patieuts  who  have  more 
than  three  attacks  are  of  the  female  sex.  The  disease  very  seldom 
recurs  between  eighteen  and  thirty,  except  in  connection  with  preg- 
nancy. 

Preceding  rheumatic  fever  seems  to  have  no  influence  on  recurrenceii 
I  have  found  a  history  of  it  in  precisely  the  same  proportion  of  the 
cases  that  recurred  as  in  the  wbole  series.  Organic  heart  disease  is 
unquestionably  more  frequently  present  in  recurrences  than  in  first 
attacks.  It  was  distiiBct  in  one  half  of  the  cases  in  which  the  attack 
was  the  second  or  tbe  third,  and  in  all  the  cases  in  wbicb  the  number 
of  attacks  exceeded  three.  This  migbt,  indeed,  be  expected  from  the 
fact  that  endocarditis  often  occurs  in  chorea  witbout  other  discoverable 
cause ;  tbe  more  attacks  of  chorea  a  patient  has  had,  the  greater  will 
be  the  probability  of  consecutive  heart  disease.  Tbe  same  conclusion^ 
that  the  organic  heart  disease  is,  for  tbe  most  part,  the  result  of  the 
repeated  attacks,  is  also  shown  by  the  fact,  mentioned  above,  that  a 
history  of  rheumatic  fever  is  not  more  f  requeut  in  recurrences,  and  also 
by  the  not  infrequent  cases  in  which,  during  a  first  attack,  there  is  no 
distinct  evideuce  of  valvular  disease,  but  in  which,  at  tbe  second 
attack,  such  disease  is  unmistakable,  although  tbere  has  been  no 
rheumatic  fever  in  the  interval. 

The  interval  between  tbe  termination  of  the  first  and  commencement 
of  tbe  second  attack  of  chorea  varies  from  a  few  weeks  to  two  or  three 
years.  It  is  rarely  less  than  two  months  or  more  than  two  years. 
The  average  interval  is  about  one  year.  In  only  one  third  of  my 
own  cases  was  the  interval  more  than  a  year,  and  in  only  two  did  it 
exceed  a  year  and  a  half.  If,  therefore,  a  patient  has  remained  well 
for  eighteen  months  after  the  cborea  is  over,  it  is  improbable 
tbat  another  attack  will  occur.  The  intervals  between  subsequent 
recurrences  present  similar  variations.  In  one  case,  however,  a 
third  attack  commenced  only  two  weeks  after  the  termination  of  the 
second.  The  intervals  usually  vary  much  in  the  same  patient,  and,  as 
a  rule,  there  is  no  uniformity  in  the  time  of  year  at  which  the  recur- 
rence occurs.  Remarkable  exceptions,  however,  are  occasionally 
met  with,  which  are  of  considerable  interest  in  connection  with  the 
relation  of  chorea  to  season.     One  girl  first  suffered  from  chorea 
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at  nine  years  old.  The  attack  commenced  in  October,  and  lasted 
kmr  mouths.  Every  autumn,  for  the  next  six  years,  she  became 
choreic,  and  remained  so  until  the  middle  or  end  of  winter.  Her 
ei*;bth  attack,  however,  began  in  May,  and  in  it  (at  the  age  of  seven- 
teen) she  came  under  my  care,  and  presented  the  characteristic  signs 
of  mitral  constriction,  although  she  had  ueTer  had  rheumatism:  the 
attack  histed  four  months.  The  following  year  a  ninth  attack  com- 
menced in  June;  it  was  the  shortest  of  all,  lusting  only  a  month,  and 
has,  I  beli«'ve,  l-een  followed  by  no  recurrence.  Another  girl  was 
attacked  with  chorea  at  seven,  after  distress  at  the  death  of  her  mother, 
and  in  each  of  the  next  five  years,  chorea  came  on  in  late  spring  or 
early  summer,  and  lasted  for  three  or  four  months.  I  saw  the  sixth 
attack,  which  commenced  in  May.  There  was  a  loud  mitral  regurgi- 
tant murmur,  and  she  also  had  never  had  rheumatic  fever. 

Fright  is  to  be  traced  as  a  cause  of  recurrence  in  at  least  as  large  a 
proportion  as  of  first  attacks.  One  girl,  for  instance,  had  attacks 
at  15,  17,  17 i,  and  18,  all  of  whith  were  apparently  excited  by 
fright.  The  attack  at  17^  commenced  the  morning  after  she  had 
been  f ri<;htcucd  bv  a  severe  thunderstorm ;  the  last  attack  began  a 
week  after  she  had  been  much  startled  by  the  touch  of  an  unseen 
person  when  she  thought  she  was  alone.  On  the  other  hand,  in  the 
case  in  which  there  were  nine  attacks  related  to  season,  not  one  was 
excited  by  fright.  In  the  girl  who  had  six  attacks,  the  first  five 
occurred  without  an  exciting  cause;  the  sixth  commenced  a  few 
hours  after  a  sudden  alarm. 

The  course  of  the  affection  in  successive  recurrences,  and  the  side 
affected  first  or  chieHy,  present  no  uniformity.  In  exceptional  cases 
the  commencement  is  on  the  same  side  in  every  attack.  Thus,  in  one 
patient  four  successive  attacks  bc^an,  and  were  more  severe,  on  the  left 
side.  In  the  patient  who  had  nine  attacks,  the  first  seven,  which  occurred 
in  winter,  affected  the  right  side  chiefly,  but  in  the  eighth  and  ninth 
attacks,  which  occurred  in  summer,  the  left  side  suffered  most.  The 
symptoms  of  the  recurrent  disease  are  similar  to  those  of  first  attacks, 
but  its  degree  is  often  slighter  and  its  duration  shorter.  In  this  respect, 
as  in  most  others,  chorea  shows  its  characteristic  variability  ;  relapses 
are  occasionally  most  severe.  A  lad  had  attacks  of  chorea  at  five  and 
s  ven,  each  lasting  three  months ;  and  at  ten,  without  exciting  cause,  a 
third  attack  came  on,  of  great  severity,  which  lasted,  varying  in  inten« 
bity,  for  more  than  twelve  months,  iu  spite  of  most  careful  treatment. 
In  this  case  th«'re  was  no  or^'anic  heart  disease,  but  I  have  more  than 
once  observed  distinct  signs  of  endocarditis  to  come  on  duriuga  recur- 
rence, at  the  onset  of  which  the  heart  was  healthy. 

Tt-rmhuitinn  and  Sequelie, — The  vast  majority  of  the  cases  terminate 
in  recovery.  The  movements  gradually  lessen  in  severity,  until  at  last 
they  arc  to  be  observed  only  in  moments  of  emotional  excitement,  and 
fimilly  they  disappear.  Usually  inco-ordination  ceases, and  any  weak- 
n<b8  pisses  awa,y,  before  the  spontaneous  spasm  has  entirely  vanished. 
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The  final  disappearance  is  often  extremely  gradual,  and  slight  occa- 
sional movements  may  he  discerned,  if  carefully  looked  for,  long  after 
the  patient  is  practically  well. 

In  very  rare  cases  considerahle  muscular  weakness,  general  or 
local,  may  succeed  chorea.  It  is  a  post-choreic  paralysis.  The  loss 
of  power  is  sometimes  very  great.  There  is  no  change  in  muscular 
irritability,  but  there  is,  in  some  cases,  impairment  of  sensibility. 
It  is  perhaps  analogous  to  the  mental  weakness  which  sometimes 
succeeds  chorea,  and,  like  it,  always  passes  away  in  the  course  of  a 
few  weeks. 

Occasionally  the  disease  leaves  behind  it,  for  a  time,  a  liability  to 
sudden  starts  of  the  limbs,  similar  to  those  which  many  persons 
experience  on  going  to  sleep.  In  one  child  they  were  troublesome 
for  many  months.  A  sudden  start  in  the  legs  would  throw  h(  r 
down,  and  once  the  start  was  such  as  to  make  her  jump  into  an  open 
cellar,  at  the  edge  of  which  she  was  standing.  The  fact  that  epilepsy 
is  a  rare  sequel  to  chorea  has  been  already  mentioned. 

When  the  chorea  is  attended  by  considerable  mental  disturbance, 
this  may  continue,  as  dulness  or  delusions,  for  some  weeks  after  the 
motor  phenomena  are  at  an  end.  Barely  the  mental  derangement 
persists  as  a  chronic  affection  for  months  or  years,  but  it  gradually 
passes  away. 

We  have  seen  already  that  juvenile  chorea,  in  extremely  rare 
cases,  instead  of  ceasing,  persists,  in  more  or  less  severity,  as  a 
chronic  disease,  in  spite  of  ail  treatment.  In  the  case  mentioned, 
in  which  the  chorea  commenced  immediately  after  the  discharge 
of  a  pbtol  near  the  ear,  the  disease  had  lasted  for  three  years  when 
the  patient  came  under  treatment,  and  it  was  still  present  when  he 
passed  from  observation  six  months  later.  Adults  are  sometimes 
seen  in  the  streets  presenting  all  the  characteristics  of  severe  chorea, 
but  following  their  avocations  in  a  way  which  shows  that  the  condition 
is  one  to  which  they  have  become  habituated.  This  persistent  form, 
while  closely  resembling  ordinary  chorea,  does  not  prevent  locomo« 
tion.  Most  of  the  subjects  have  been  males.  It  has  been  pointed 
out  that  the  proportion  of  males  is  unusually  large  in  cases  of 
prolonged  duration. 

The  chorea  of  childhood  rarely  terminates  in  death.  The  average 
mortality  of  a  disease  so  rarely  fatal  is  not  easy  to  ascertain,  but  it  is 
certainly  less  than  3  per  cent.,*  and  most  of  the  fatal  cases  occur  at 
the  time  of  puberty.  The  proportion  of  deaths  in  the  two  sexes  at 
this  time  corresponds  nearly  with  their  liability  to  chorea  (Sturges), 
but  in  earlier  childhood  the  mortality,  compared  with  the  number  of 
cases,  is  relatively  lower  in  boys  than  in  girls.  The  immediate  cause 
of  death  is  sometimes  exhaustion  from  the  severity  of  the  disease 
and  the  loss  of  sleep,  sometimes  associated  rheumatism  or  rheumatic 

*  Nine  deaths  occarred  among  the  439  cases  of  the  B.  M.  A.  ColL  Inv., — a  mor> 
tality  of  2  per  cent. 
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hyperpyrexia,  sometimes  intercurrent  maladies,  as  pyemia  trom  local 
injuries.  Most  of  the  fatal  canes  are  first  attacks ;  death  in  recur- 
rent chorea  is  very  rare.  Tbe  chorea  of  pregnancy  is  much  more 
fatal,  the  mortality  being  20  or  25  per  cent.  But  even  in  these  cases 
death  seldom  results  directly  from  tbe  chorea ;  it  has  usually  been 
due  to  the  effects  of  delivery  or  abortion,  in  the  cachectic  state  of  the 
system. 

Yabieties. — Hysterical  Chorea. — Hysterical  patients  occasionally 

suffer  from  general  spasmodic  movements,  which  sometimes  resemble 

those  of  true  chorea,  but  more  often  difEer  from  it  in  the  greater 

regularity  of  tbe  muscular  contractions.     The  mere  existence  of  sym* 

ptoms  of   bysteria  does  not  prove  that  the   chorea  is  not  of   the 

ordinary  form,  if  it  corresponds  to  this  in  its  features ;  a  patient 

Buffering  from  hysteria  may  also  suffer  from  true  chorea,  and,  in  a 

predisposed  person,  hysterical  disturbance  may  develop  during  an 

attack  of  true  chorea,  and  may  even  be  evoked  by  it.     The  only 

circumstance  that  would  justify  tbe  diagnosis  of  tbe  hysterical  nature 

of  such  an  attack  would  be  its  origin  by  imitation,  by  witnessing 

tbe  symptoms  of  chorea  in  anotber  patient.     In  ordinary  hysteric«J 

chorea  the  movements  present  certain  distinguishing  features.     They 

are  generally  more  sudden  and  shock-like,  resembling  those  of  the 

so-called  "  electrical  chorea."     This  is  a  rare  feature  of  true  chorea, 

in  which  such  sudden  contractions  of  many  muscles  are  met  with 

rather  as  a  spasmodic  sequel  thau  as  part  of  the  symptoms.     The 

second  feature  of  tbe  bvstericul  form,  more  frequent  and  of  still 

greater  significance,  is  tbe  rhythmical  cbaracter  of  the  spasm.     The 

movements   are   more   or   less   regular,   instead   of    presenting  the 

characteristic    irregularity   of    ordinary    chorea.      The    rhythmical 

character  is  especially  seen  in  the  movement  of  the  bands,  and  even 

of  the  lingers.     Tbe  spasm  is  usually  moderate  in  degree,  never  so 

intense  as  in  the  severer  forms  of  the  genuine  malady ;  nevertheless 

the  hysterical  form  is  often  a  very  obstinate  malady.     It  may  last 

for  many   months ;    indeed,   its  average    duration  is  considerably 

greater  than  tbat  of  the  ordinary  form.     It  should  be  noted  that  the 

term  "  hysterical  cborea  "  is  sometimes  applied  to  other  forms  of 

hysterical  spasm  which  bear  little  resemblance  to  true  chorea ;  these 

are  described  in  the  cbapter  on  Hvsteria. 

Tbe  relation  wbicb  this  form  bears  to  true  chorea  is  sometimes 
nncertain,  and  the  occurrence  of  tbe  two  under  the  same  conditions 
of  age  may  occasionally  render  tbe  diagnosis  difficult.  It  is  not  so, 
however,  in  tbe  case  of  the  otber  important  varieties  of  chorea,  the 
cbronic  forms  of  middle  and  late  life,  hereditary  chorea,  and  ieniU 
chorea.  In  spite  of  a  superficial  resemblance,  tbese  present  such 
important  differences  from  tbe  common  cborea  of  cbildhood  as  to 
maJce  it  convenient  to  describe  them  Ncparately.  This  is  also  the 
case   with   the   peculiar  affection  termed  '*  electrical  chorea,**     The 
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uame  has  also  been  applied  to  maladies  that  have  no  real  relation  to 
chorea.  Ghoreoid  movemenU,  on  one  side,  luaj  be  the  result  of  an 
organic  lesion,  transient,  before  the  onset  of  hemiplegia,  pre-hemU 
plegie  chorea,  or  persistent,  as  a  late  sequel  of  the  paralysis  and  a 
▼arietj  of  '*  athetosis/'  post-hemiplegic  chorea.  It  is  only  necessaij 
here  to  mention  this  application  of  the  word.  Lastly,  it  has  been 
employed  as  a  designation  for  the  movements  that  are  better  termed 
habU-apasm  (q.  v.).  One  form  of  this,  manifested  by  a  peculiar 
rough  or  *'  barking "  cough,  has  been  especially  called  "  laryrigecU 
chorea;'*  without,  however,  any  justification. 

Pathological  Anatomt. — As  a  rule,  the  nerve-centres  in  chorea 
present  no  abnormal  appearances  on  naked-eye  examination,  and  a 
careful  microscopical  investigation  often  yields  only  a  n^ative  result. 
In  some  cases,  alterations  have  been  found,  conspicuous  or  micro- 
scopical, the  significance  of  which  will  be  presently  considered.     Tbey 
are  chiefly  of  two  classes  :  (1)  changes  in  the  vessels,  witb  or  without 
secondary  effects  upon  the  brain,  the  result  either  of  a  morbid  state  of 
the  blood  or  of  local  derangement  of  function ;  (2)  alterations  in 
the  nerve-elements  themselves,  which  are  apparently  primary,  and 
the  effect  of  their  abnormal  activity.     In  severe  cases,  of  very  acute 
course,  general  hypersemia  of  the  brain  has  been  observed,  or  dilata- 
tion of  small  vessels  has  been  seen  with  the  microscope,  sometimes  in 
the  cortex,  especially  of  the  motor  region,  once  in  the  white  substance 
with  degeneration  of  the  walls  (Dana),  and  sometimes  with  a  peri* 
vascular  accumulation    of    leucocytes.      Small    arteries    have    been 
found  occluded  by  a  process  of  embolism  or  thrombosis,  varying 
in   different  cases.      The    plugging  has  been  attended  by  minute 
hsemorrhage  in  some  cases,  and  very  rarely  a  large  hssmorrhage  has 
been  found,  connected,  no  doubt,  with  endocarditis   (see  p.    603)» 
Minute  foci    of  hsBmorrhage  or  of  softening  are  met  with  in  Tery 
acute  cases,  with  endocarditis,  especially  of  the  "ulcerative"  form; 
and  in  this  I  have  also  seen  small  round  hssmorrhages  scattered  over 
the  pia  mater,  like  those  seen  in  the  retina.     Micrococcal  embolism 
of  small  arteries  is  probably  one  mechanism  by  which  these  lesions 
are  produced,  and  occasionally  endocarditis  has  caused  embolism  of 
a  larger  artery,  with  consequent  focal  softening,  corresponding  to  the 
hemiplegia  mentioned  as  an  occasional  complication.      In  one  case 
(Gray)  the  basilar,  vertebrals,  and  middle  cerebrals  were  all  thus 
closed.      The  plugs  in  minute  vessels  have   been  probably  throm« 
botic  in  some  cases.     They  are  not  invariable,  for  they  have  often 
been  carefully   looked  for  wit  bout  success.     In    some  acute  cases, 
especially  with  delirium,  the  peculiar  round  hyaline  bodies,  that  are 
met  with  in  the  arterioles  and  capillaries  of  the   brain  in  acute 
infectious  diseases,  have  been  found  in  the  perivascular  sheaths.* 
Effusion  into  the  cerebral  ventricles  has  been  very  rarely  observed, 
*  Flechsig,  Wallenberg,  Jakomenko.    Tbey  were  first  described  by  v.  RcckUii§» 
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and  it  is  only  in  cases  of  extrcmelj  chronic  oonney  which  have 
lasted  for  years,  that  any  trace  of  general  meningitis  has  been  seen* 
although  oedema  of  the  pia  mater  over  the  motor  cortex  has  been 
Bcet)  in  ail  acute  case.*  Changes  in  the  nerve-cells  have  been  found 
by  some  observers,  hyaline  swelling  and  degeneration  in  the  central 
ganglia  (Meynert),  and  in  the  clau.strum  and  island  of  Bell  (Elischer)* 
The  connective  tissue  of  the  brain  has  been  found  increased  and  the 
specific  gravity  of  the  central  ganglia  lowered,  but  the  significance 
of  these  changes  is  doubtful.  No  special  importance  can  be  attached 
to  the  fatty  degeneration  of  the  perivascular  sheaths  described  by 
some  observers,  or  to  the  dilatation  of  the  spaces  around  vessels,  siuce 
both  these  changes  are  common  at  all  aj^es. 

In  the  spinal  cord,  when  changes  have  been  found,  they  are  chiefly 
such  as  result  from  functional  over-action,  and  are  met  with  in  acute  or 
very  prolonged  eases.  They  consist  in  general  hyperemia,  extravasation 
of  blood  around  minute  vesseU,  leucocytal  aggregations  around  tl^e 
walls  of  the  vessels,  and  fibrinous  plugs  within  them.  The  nuclei  of 
the  interstitial  connective  tissue  have  been  increased.  The  large 
nerve-cells  were  found  by  Elischer  to  present  signs  of  degeneratioo 
somewhat  questionable  in  significance  (pigmentation  and  indistinct- 
ness of  nuclei).  Naked-eye  changes  (beyond  congestion)  are  seldom 
found,  but  local  softening  in  the  cervical  region  has  been  described* 
Meningitis  has  been  met  with  as  a  complication. 

In  the  peripheral  nerves  Elischer  found  an  increase  of  connective 
tissue  and  slight  changes  in  the  axis-cylinders — hyaline  awelling^ 
and  less  ready  staining  than  in  health. 

Such  of  the  above  changes  as  are  not  accidental  concomitants  of 
chorea  are  probably  the  result  of  the  excessive  and  perverted  functional 
activity  of  the  nerve-elements,  which  is  always  attended  by  vascular 
dilatation  in  the  part  affected,  and  this  may  have  its  own  consequence 
in  thrombosis,  extravasatiomi,  or  leucocytal  accumulations.  Such 
changes  may  or  may  not  result,  as  is  illustrated  by  the  pathological 
anatomy  of  hydrophobia  (q,  v,),  and  also  of  chorea  in  the  dog.  an  aJffec- 
tion  which  differs  from  the  ordinary  form  of  chorea  in  man  in  the 
shock-like  character  of  the  muscular  spasm,  which  resembles  that  of 
the  so-Citlled  "electrical  chorea."  Of  two  typical  cases  examined  by 
Sankey  and  myself,  one  presented  only  slight  changes  (granular 
swelling)  in  the  motor  nerve-cells  of  the  spinal  cord;  in  the  other 
these  changes  were  more  intense,  the  cells  were  extensively  vacuolated 
after  hardening,  and  the  spinal  cord,  medulla,  and  cerebellum  pre- 
sented areas  and  foci  of  intense  nuclear  (leucocytal)  infiltration  in 
various  parts  of  the  grey  or  white  substance.  These  differences  have 
been  found  by  others  ;  the  cellular  infiltration  must  besecondary,  but 
once  produced,  developing  to  independent  excess. 

h  msen,  and  a  full  description  of  them,  as  met  with  in  ftoute  diseftset,  and  of  tbi 
observations  h\  others,  is  given  by  Munasse,  *  Virchow't  Arch.,'  Cd.  cxx. 
•  IN.well,  •  Brit.  Med.  JouruV  188i^. 
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Outside  tbe  nervous  system,  changes  are  usually  found  only  in  the 
heart.  Of  eighty  fatal  cases  collected  by  Sturges,  the  heart  was 
healthy  in  only  five.  The  most  frequent  change  is  endocarditis, 
usually  of  the  mitral  yalves,  which  present  delicate  vegetations,  espe* 
cially  on  the  auricular  aspect.  Similar  vegetations  are  sometimes  found 
also  on  the  aortic  valves.  Often  there  is  valvular  disease,  of  distinctly 
older  date,  in  addition  to  the  signs  of  recent  endocarditis.  In  such 
cases  there  may  even  be"  ulcerative  endocarditis,"  with  the  character- 
istic erosions  and  extensive  vegetations,  containing  organisms,  but  this 
is  met  with  only  after  childhood.  The  signs  of  embolism  may  be  found 
also  in  other  organs.  Endocarditis,  although  very  frequent,  is  not 
invariable,  and  it  has  even  been  absent  in  a  case  in  which  the  disease 
followed  acute  rheumatism.  The  changes  met  with  in  the  chorea  of 
pregnancy  are  similar;  endocarditis  is  usually  present,  but  in  rare 
cases  is  absent. 

Pathology. — The  problem  of  the  patholojry  of  chorea  resolves  itself 
into  three  questions.  (1)  What  is  the  primary  seat  of  the  disease  ? 
(2)  What  is  the  nature  of  the  change  in  the  nerve-elements?  (3) 
What  is  the  cause  of  that  change  ? 

(1)  The  changes  that  have  been  found  after  death  in  the  common 
form  of  chorea  afford  no  clear  indication  of  the  part  primarily 
deranged.  They  have  been  found  widely  distributed,  in  the  brain, 
spinal  cord,  and  peripheral  nerves,  and  are,  moreover,  inconstant.  Thej 
are  certainly,  for  the  most  part,  either  merely  concomitant  or  secondary 
to  the  functional  disturbance  of  the  nerve-elements.  The  uncertain 
indications  of  pathological  anatomy  must  therefore  be  interpreted  bj 
the  help  of  the  symptoms  themselves.  These  symptoms  supply  strong 
evidence  that  the  primary  seat  of  the  disease  is  in  the  brain.  The 
fact  that  the  movements  cease  during  sleep  is  opposed  to  their  origin 
in  the  spinal  cord,  the  functions  of  which  are  in  a  state  of  increased 
activity  during  sleep.  The  frequency  with  which  chorea  is  unilateral, 
or  commences  unilaterally,  8ug«<:c8ts  that  it  depends  on  an  affection  of 
the  motor  elements,  where  those  related  to  the  various  parts  of  one  side 
have  more  in  common  than  have  those  for  the  upper  or  lower  limbs  of 
both  sides ;  t.  e.  that  it  dei>ends  on  an  affection  of  the  cerebral  hemi* 
spheres.  A  closer  study  of  the  distribution  of  unilateral  chorea  affords 
further  support  to  this  opinion,  since  the  greater  affection  of  the  arm 
than  the  leg  points  to  a  region  in  which  the  more  complex  uiovements 
of  the  arm  are  proportionately  represented,  and  agrees  with  the  distri- 
bution of  unilateral  paralysis  and  convulsion  of  cerebral  origin.  Since 
chorea  beginning  unilaterally  often  becomes  general,  we  are  justified 
in  believing  that  general  chorea  de{>ends  on  an  affection,  in  both  hemi- 
spheres, of  those  structures  the  disturbance  of  which  in  one  hemisphere 
causes  hemichorea.  Choreic  movements  have  been  produced  by 
organic  disease  in  so  many  parts  of  the  brain,  that  no  conclusion  can 
be  drawn  from  such  cases  as  to  the  probable  seat  of  the  morbid 
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€688  that  cau8e8  ordinary  chorea.     Such  movemeDt8  have  been  caused 
by  le8ioD8  of  the  cortex,  central  ganglia,  and  cms  cerebrL* 

The  motor  impulHOS  that  excite  the  muscles  pass  to  the  spinal  cord 
from  the  motor  region  of  the  cortex.  It  is  here  that  moYements  are 
arranged,  and  if  they  are  disarranged,  and  the  disorder  proceeds  from 
the  brain,  we  naturally  refer  it  to  a  disordered  action  of  the  cells  of 
the  motor  cortex.  Is  their  derangement  primary  ?  Is  this  the  actual 
seat  of  the  disease,  or  is  the  disorder  here  merely  secondary  to  a  mor- 
bid process  elsewhere  P  It  is  doubtful  whether  there  are  at  present  any 
t&cta  to  justify  us  in  going  beyond  the  motor  cortex  in  our  search  for  the 
primary  disturbance.  At  the  same  time  we  know  very  little  of  the 
mechanisms  that  guide  the  cortex  in  arranging  movements.  It  does 
not  seem  that  there  is  any  co-ordination  of  movement  in  the  brain 
after  the  motor  impulse  leaves  the  convolutions,  and  any  co-ordination 
in  the  spinal  cord  is  subsidiary  and  involuntary.  The  influences  thai 
guide  the  cort^fx  in  arranging  movements — the  influence  of  the  cere- 
bellum, for  instance, — however  exerted,  must  be  exerted  on  thecortex, 
or  on  nerve-])roces8es  anterior  in  time  to  thoKO  in  the  cortex,  but  we 
have  no  evidence  of  their  derangement  in  chorea. 

It  was  formerly  thought  that  the  corpus  striatum  is  the  part 
primarily  diseased,  but  this  opinion  was  based  upon  the  theory  that 
the  movements  are  arranged  in  the  central  ganglia  after  the  impulses 
leave  the  cortex.  We  now  know  that  this  is  impossible,  and  there- 
fore the  ground  on  which  this  theory  was  based  has  disappeared. 
Moreover,  we  know  of  no  anatomical  arrangement  by  which  the  grej 
matter  of  the  corpus  striatum  can  influence  the  cortex.  The  optic 
thalamus,  however,  stands  on  a  different  footing.  Ghoreoid  movements 
have  been  caused  by  disease  of  the  thalamus,  and  it  is  connected  with 
all  parts  of  the  brain.  It  has  been  conjectured  that  it  is  a  centre 
through  which  peripheral  impressions,  which  do  not  affect  conscious- 
ness, influence  the  action  of  the  cortex.  But  of  its  relation  to  ordinarj 
chorea  we  have  no  direct  evidence,  and  the  fact  that  its  disease  seems 
sometimes  to  cause  chronic  choreoid  movements  is  scarcely  relevant, 
and  altogether  isolated.  The  difference  between  the  two  conditions  is 
great,  and  it  is  possible  that  a  disorder  of  the  action  of  the  cortical 
cells  may  be  secondary  to  disease  of  the  thalamus  in  the  one  case,  and 
may  also  occur  as  a  primary  change  in  the  other.  Whether  their 
affection  is  or  is  not  the  primary  one,  we  can  hardly  resist  the  conclu- 
sion that  the  cortical  motor  cells  are  deranged  in  function ;  and  both 
the  frequent  mental  change,  and  the  pathological  alterations  that 
cannot  be  referred  directly  to  the  blood,  suggest  that  there  is  an 
extensive  affection  of  the  cortex  in  many  cases  of  acute  character. 
It  may  well  involve  the  central  ganglia,  and  must  necessarily  extend 
to  the  white  substance,  the  spinal  cord,  and  even  the  nerves.  The 
functional  disturbance  can  only  reach  the  muscles  through  the  cord 

*  Caseg  from  discasti  of  the  crus  have  been  described  by  Magiuui  (bamoirhagf), 
and  by  Canfleld  and  Putnam  (softening). 
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and  nenres,  and  a  proportionate  but  secondaiy  derangement  of  their 
function  must  occur. 

The  alteration  in  function  is  eyidentlj  peculiar.  All  functional  dis- 
order  is  attended  with  nutritional  change,  and  this  must  occur  also 
in  the  lower  structures  that  are  secondarily  affected,  whether  or  not  it 
attains  a  degree  that  can  be  recognised  by  the  microscope.  It  is  indi- 
cated in  the  increased  electric  irritability  of  the  nerve-fibres  of  the 
limbs.  But  it  seems  never  to  reach  a  destructive  degree,  or  to  involve 
true  secondary  degeneration.  Any  destruction  of  nerve-elements  is 
the  result  of  vascular  changes,  primary,  or  secondary  to  the  functional 
over-action.  Moreover  this  alteration  in  the  nutrition  and  derange- 
ment of  function  of  the  nerve-cells  tends  to  pass  away  when  their 
cause  has  ceased  to  act. 

We  have  no  evidence  regarding  the  precise  part  played  by  the 
spinal  cord  in  the  production  of  the  symptoms,  whether  it  acts 
merely  as  a  conductor,  or  whether  the  spinal  cells  attain  an  indepen* 
dent  energy  under  the  prolonged  excitation,  and  intensify  the  spasm, 
or,  from  defective  power,  fail  to  transmit  the  voluntary  influence. 
Such  co-operation  of  the  spinal  elements  is,  however,  only  suggested 
by  the  rare  cases  with  bilateral  spasm  or  weakness  in  the  legs.  The 
spinal  cord  takes  an  independent  part  in  the  production  of  the  sym- 
ptoms of  canine  chorea,  but  this  niiklady,  as  already  stated,  is  essen- 
tially different  from  the  chorea  of  man. 

(2)  We  can  give  no  real  explanation  of  the  nature  of  the  change 
in  the  function  of  the  nerve-cells  whence  the  symptoms  arise.  We 
only  restate  in  pathological  terms  the  observed  symptoms  when  we 
Bay  that  these  indicate  that  there  is  a  spontaneous  action  of  nerve- 
cells,  a  tendency  for  this  action  to  spread  unduly  among  the  cells, 
and  a  diminution  in  the  possible  strength  of  action.  In  the  language 
of  modern  physiology,  we  may  say  that  the  "  resistance  "  is  lowered 
alike  in  the  cells  themselves,  and  in  the  connections  between  the 
cells,  by  which  the  character  and  degree  of  their  associated  action 
is  determined.  The  derangement  of  function  in  the  motor  cells  of 
the  cortex  (according  to  the  view  here  adopted)  often  begins  on  one 
side  and  spreads  to  the  other,  just  as  does  the  discbarge  which  causes 
a  convulsion ;  in  the  latter  the  over-action  of  the  cells  has  a  tendency 
to  excite  the  over-action  of  other  cells  that  are  connected  with  the 
first,  and  a  similar  tendency  to  the  extension  of  functional  action  may 
be  the  mechanism  by  which  the  disorder  of  movement  extends  in 
chorea  to  structures  also  predisposed  to  suffer. 

(3)  By  what  morbid  influence  is  the  derangement  of  function 
of  the  nerve-cells  produced  ?  This  is  the  essential  problem  of  the 
pathology  of  the  disease,  but  the  changes  observed  in  the  fatal 
cases  are  too  variable  and  too  uncertain  in  their  significance  to  be 
trusted  alone.  We  must  also  consider  the  facts  of  causation,  and 
the  analogies  supplied  by  allied  affections. 

The  first  important  etiological  fact  is  the  distinctly  predisposing 
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influence  of  age  and  sex.  Chorea  is  especially  a  disease  of  later 
childhood  ;  that  is,  it  occurs  when  the  functional  development  of  the 
nerve-centres  has  been  effected,  but  their  exercise  has  not  jet 
secured  stability  of  function,  and  the  motor  processes  are  prone  to 
become  active  independently  of  deliberate  volition.  The  normal 
restlessness  of  childhood  manifests  the  predisposition  to  chorea. 
Moreover,  the  age  and  sex  most  liable  are  also  those  in  which  emotion 
is  most  active,  and  exerts  the  greatest  influence  on  the  motor  nervous 
system — in  which,  indeed,  as  Sturges  has  insisted,  the  physiological 
expression  of  emotion  is  often  by  movements  bearing  no  distant 
resemblance  to  the  slijjjhter  spasms  of  chorea.  With  this  predispoai- 
tion  is  to  be  associated  the  important  fact  that  an  emotion  has  been 
recognised,  by  almost  all  observers,  as  the  one  exciting  cause  that  can 
be  traced  with  frequency.  This  emotion  is  alarm,  which,  through- 
out the  animal  kingdom,  has  a  direct  effect  on  the  motor  centres, 
essential  to  the  safety  of  its  subject.  Were  these  the  only  facts  of 
etiology,  it  would  be  natural  to  regard  chorea  as  a  purely  functional 
disease,  in  the  strictest  sense  of  the  term,  a  disturbance  of  the  func- 
tions of  the  motor  centres  depending  on  their  state  of  functional 
development,  and  owning  no  other  cause. 

But  the  association  of  chorea  with  acute  articular  rheumatism 
is  so  frequent,  and  often  so  close,  as  to  indicate  that  there  is 
another  important  element  in  its  pathology.  Their  close  relation  is 
emphasised  bj  the  lesion  which  is  common  in  each,  even  when 
they  are  dissociated — endocarditis,  so  rare  in  other  maladies, nervous  or 
general.  But  it  is  impossible  to  regard  chorea  as  the  result  of  acute 
rheumatism,  since  each  disease  occurs  so  frequently  without  the  other, 
and  no  close  relation  has  been  traced  between  chorea  and  the  common 
cause  of  rheumatism,  exposure  to  cold. 

The  attempt  to  explain  the  relation  bv  assuming  that  chorea  is  the 
result  of  cerebral  embolism  is  now  merely  of  historical  interest. 
According  to  this  theory,  endocardial  disease  must  precede  the  first 
symptoms  of  chorea.  But  it  is  only  in  a  very  small  proportion  of  the 
cases  that  this  precedence  can  be  traced.  Even  in  severe  and  fatal 
cases,  endocarditis  has  been  proved  absent  after  death.  In  the  large 
number  of  slight  cases  in  which  no  sign  of  endocarditis  can  be 
detected  we  are  not  justified  in  assuming  its  existence.  In  other 
cases,  again,  the  signs  of  endocarditis  come  on  during  the  course  of 
the  chorea.  In  these  two  classes,  which  comprise  the  majority  of  the 
cases  of  chorea,  tlie  embolic  theory  is  quite  untenable.* 

If  the  endocarditis  is  not  the  cause  of  chorea  it  must  be  either  the 
result  of  the  chorea,  or  the  two  must  be  consequences  of  a  common 

*  Tliat  extensive  capillnry  embolism  may  give  rUe  to  movements  resembling  those 
of  cborea  baa  been  proved  by  Dr.  Angel  Money  (*  Med.*Chir.  Trans./ vol.  Izviii) ; 
but  tbe  fact  bas  little  bearing  on  tbe  question  of  the  pathology  of  human  chorea. 
Tlic  facts  of  disease  show  that  many  morbid  processes  in  the  brain  may  give  rise  to 
cboreoid  movements. 
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cause.  This  conclusion  is  supported  by  the  fact  that,  if  we  are  to 
trust  clinical  evidence,  the  endocarditis  is  often  secondary  to  the  chorea 
in  point  of  time.  Pathology  at  present  knows  nothing  of  the  direct 
dependence  of  such  a  lesion  on  an  altered  state  of  the  nervous  system. 
All  known  facts  regarding  the  etiology  of  endocarditis  point  to  its 
dependence  on  morbid  states  of  the  blood.  That  excessive  muscular 
action  changes  the  composition  of  the  blood  is  practically  cerbun,  but 
the  endocarditis  can  scarcely  be  ascribed  to  this  cause,  since  it  does 
not  occur  in  other  states  of  muscular  over-action ;  it  may  be  present  even 
in  slight  cases  of  chorea,  and  it  may  precede  the  chorea  in  its  deve- 
lopment. The  hypothesis  which  seems  best  to  explain  the  facts  is 
the  old  theory  that  the  common  cause  of  the  endocarditis  and  the 
chorea  is  a  blood-state  allied  to,  but  not  identical  with,  that  which 
causes  acute  rheumatism.  According  to  the  precise  nature  of  the 
blood-change,  chorea  or  acute  rheumatism  or  both,  with  or  without 
endocarditis,  may  be  produced.  The  facts  of  these  diseases  suggest 
a  toxic  change  of  a  chemical  character,  rather  than  an  organised  virus. 
That  which  causes  chorea  seems  to  have  no  tendency  to  affect  the 
joints  and  but  little  to  cause  pericarditis,  and  not  to  be  excited 
directly  by  exposure  to  cold,  but  ic  may  be  accompanied  by  the  con« 
dition  which  causes  rheumatism  and  which  presents  these  features.* 
Of  the  mechanism  by  which  the  assumed  blood-change  causes  chorea 
we  are  still  ignorant.  The  hypothesis  suggested  by  the  facts  of  the 
disease  is  that  a  special  influence  is  exerted  on  the  motor  elements  of 
the  cortex,  deranging  their  function  and  producing  a  disturbance  of 
their  nutrition,  which,  once  excited,  i*uus  a  certaiu  course,  varying  in 
severity  and  duration,  but  tending  to  subside.  The  action  of  specific 
blood-states,  especially  such  as  are  of  chemical  nature,  on  certain 
parts  of  the  nervous  system,  is  well  known,  and  we  must  remember 
that,  in  chorea,  the  effect  is  pn^duced  on  structures  that  are  in  a 
peculiar  state  of  predisposition  not  only  to  derangement,  but  to  the 
particular  form  of  derangement  present  in  this  disorder.  The  disturb- 
ance of  function  seems  sometimes  to  last  beyond  its  cause  (since  even 
endocarditis  may  pass  away  before  the  movements),  and  to  leave  also 
a  strong  disposition  to  recurrence.  The  blood-state  may  act  widely  on 
the  cortex  in  some  cases,  and  even  on  the  central  ganglia,  whose  func- 
tion is  still  too  mysterious  to  permit  us  to  assign  to  their  derangement 
a  definite  part  in  the  pathology  of  chorea,  possibly  also  on  lower 

*  If  the  conception  of  a  blood-state  allied  to,  although  not  the  same  as,  that 
which  causes  acute  rheumatism  seems  difficult,  we  may  remember  that  the  VHrietiet 
in  the  manifestations  of  rheumatism  must  be  evidence  of  a  corresponding  vuriety  in 
the  oonttitutioual  condition  that  predisposes  to  it.  Of  a  number  of  persons  ^ho  get 
their  feet  wet,  for  instance,  one  will  have  a  cold  in  the  head,  a  second  acute 
tonsillitis,  a  third  pericarditis,  a  fourth  acute  general  arthritis,  and  a  fifth  arthritis 
with  endocarditis.  The  cause  is  the  same  in  all;  the  effect  must  be  due  to  the 
previous  condition  of  the  individual.  It  docs  not  teem  inconceivable  that  an  alhed 
constitutional  condition  should  have  an  inHuence  on  certain  nerve-centres,  rendering 
their  function  and  nutrition  susceptible  of  derangement. 
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motor  elements,  as  in  tbe  spinal  cord,  in  less  degree.  We  may  note 
that  the  excitaut  of  the  allied  rheumatism,  exposure  to  cold,  may 
act  on  tbe  peripheral  motor  structures,  and  cause  multiple  neuritis* 
But  tbe  visible  changes  especiallv  in  the  vessels,  and  in  prolonged 
cases  in  the  interstitial  tissue,  may  be  in  part  a  consequence  of  the 
disturbance  of  function  (see  above),  since  it  is  certain  that  they  are 
often  absent.  They  may  be  also,  in  part,  tbe  effects  of  the  blood- 
change,  which  is  usually  profound  in  fatal  cases,*  and  to  some 
extent  determined  in  seat  by  the  functional  derangement  and  ita 
secondary  effects,  while  tbe  endocarditis  which  also  usually  co-exists 
apparently  gives  rise  to  some  of  them.  If  due  weight  is  given  to 
these  considerations,  there  seems  little  room  for  tbe  opinion  which 
ascribes  the  symptoms  to  these  vascular  alterations.  It  requires 
stronger  evidence  than  is  at  present  forthcoming  to  pro?e  that  con- 
ditions that  are  occasional  and  variable  are  causes  of  the  disease, 
associated,  as  they  always  are,  with  that  which  seems  the  probable 
cause  in  other  cases. 

We  must  not,  however,  regard  the  blood-change  as  more  than  one 
element  in  the  causation  of  chorea.f  Important  facts,  already  con- 
sidered, demonstrate  not  only  the  influence  of  functional  development  as 
a  predisposition,  but  also  that  of  functional  disturbance  as  an  excitant 
of  the  disease.  The  ascertained  facts  of  etiology  seem  to  show  how 
frequent  and  sometimes  how  close  is  the  effect  of  fright  ill  exciting 
the  disease,  an  agency  which  has  a  direct  influence  on  the  motor 
structures  X  which  especially  manifest  both  the  predisposition  and 
the  developed  disease.  The  violent  functional  disturbance  of  this 
influence  seems  to  involve  a  shock  to  their  nutrition,  which  may  persist, 
increase,  and  run  a  definite  course,  most  readily  in  those  whose  nerve- 
elements  are  disposed  by  neurotic  inheritance  to  instability  of  nutri- 
tion (as  well  as  through  developmental  instability),  or  who  may  possess 
the  deranging  influence  of  the  morbid  blood-states. 

In  any  theory  of  the  pathology  of  the  disease  these  three  factors 
must  be  kept  in  view,  and  in  any  study  of  the  disease  the  part  played 
by  each  must  be  ascertained  as  far  as  possible. 

The  nature  of  the  influence  which  pregnancy  exerts  on  the  occur- 
rence of  chorea  is  still  unknown.  It  is  commonly  regarded  as  a 
reflex  influence,  analogous  to  that  which  causes  vomiting ;  but  it  is  to 
be  observed  that  the  period  of  development  of  chorea  is  usually  later, 
and  is  much  more  variable,  than  that  of  the  morning  sickness,  and 

*  Nauwerck  ('Beitrftge  zur  path.  Anat.  u.  Pbjt.,'  bjZieglerand  Nan worck,  Jena, 
1886,  p.  407)  records  an  instance  of  the  occasional  intense  severity  of  the  blood-state 
and  its  effects,  in  a  child  of  seven.  Foci  of  inflauimation  (mycotic  f)  were  found  in 
the  brain  and  medulla,  and  there  were  also  pericarditis,  endocarditis,  and  pneumonia, 

f  When  the  causation  of  a  disease  is  compIeK,  it  often  happens  that,  at  different 
periods,  attention  is  too  exclusively  directed  to  one  of  the  element!  in  its  production. 
This  seems  to  be  now  the  case  with  those  who  would  term  chorea  aa  "acuts 
infectious  disease." 

{  See  above,  p.  616;  also  "  Paralysis  Agitans." 
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often  does  not  cease  immediatelj  on  tbe  removal,  bj  parturition,  of 
the  source  of  reflex  irritation.  We  know  also  very  little  of  the  occur- 
rence of  chorea  from  other  forms  of  reflex  irritation. 

The  influences  which  determine  the  precise  form  that  the  chorea 
assumes  are  also  unknown.  Maniacal  chorea  is  not  met  with  until 
the  period  of  puberty,  and  is  very  rare  in  the  male  sex.  It  occurs 
in  girls  between  fourteen  and  twenty,  and  not  unfrequently  during 
pregnancy, — conditions  of  age  and  sex  in  which  emotional  disturbance 
18  readily  produced. 

Thus  tbe  chorea  of  early  life  is  due  to  a  predisposition  depending 
on  the  state  of  development  and  training  of  the  motor  centres,  vary, 
ing  in  intensity  according  to  temperament  and  age,  much  mcreased 
by  the  residual  effects  of  a  previous  attack,  and  reproduced  also  as 
part  of  the  peculiar  state  of  the  nervous  system  during  pregnancy. 
In  addition,  two  other  influences  may  be  traced,  the  rheumatic  and 
the  neurotic,  each  as  either  a  predisposing  or  exciting  influence. 
They  may  exist  apart  or  may  be  combined,  the  one  predisposition 
with  the  other  excitant,  less  commonly  with  both  excitants,  or  both 
predispositions  with  one  or  both  exciting  causes.  In  any  future  in* 
vestigation  it  is  important  that  the  distinct  classes  should  be  sepa- 
rately considered,  apart  from  those  that  present  the  combined  inOu- 
ences,  since  facts  may  be  true  of  one  class  and  not  of  the  other,  and 
be  imperceptible  when  all  are  taken  together. 

Diagnosis. — No  disease  is  more  easily  recognised  than  chorea  in  its 
common  form.  The  peculiar  movements  at  once  attract  attention ; 
their  character  is  unmistakable ;  and  their  recent  onset  distinguishes 
the  case  from  the  only  condition  in  which  similar  movements  occur^- 
that  of  infantile  disease  of  the  brain.  The  expression  of  countenance, 
with  its  listless,  somewhat  vacant  aspect,  often  by  itself  suggests  the 
nature  of  the  malady.  It  is  only  in  some  special  varieties  that  the 
affection  is  less  readily  recognised.  In  a  slight  case  of  unilateral 
chorea,  if  the  patient  grasps  simultaneously  the  observer's  hands,  the 
contrast  between  the  uniform  muscular  contraction  on  the  one  side» 
and  the  unsteadiness  of  the  grasp  with  the  affected  band,  is  readily 
perceived.  In  the  rare  cases  in  which  the  legs  suffer  more  than  the 
arms,  the  interference  with  standing  and  walking  may  resemble  that  of 
paraplegia,  but  the  spasmodic  movements  are  always  distinct  enough 
to  show  the  nature  of  the  case.  A  greater  difficulty  is  sometimes  pre- 
sented by  the  cases  of  "  paralytic  chorea,"  in  which  there  is  very  little 
spontaneous  spasm,  and  the  loss  of  power  alone  attracts  the  attention  of 
the  friends,  and  sometimes  also  of  tbe  medical  attendant.  The  distinc- 
tion rests  on  the  facts  that  the  loss  of  power  is  confined  to  one  arm, 
and  does  not  involve  the  face  or  leg,  and  that  it  comes  on  gradually  (in 
the  course  of  a  few  weeks)  in  later  childhood.  Close  observation 
reveals  slight  occasional  choreic  movements  in  the  weak  arm,  and 
often  elsewhere,  or  distinct  inco-ordination,  especially  when  the  hand 
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is  held  over  tbe  head — an  action  that  often  reveals  the  existence  of 
choreic  movements  otherwise  unperceived.  In  some  cases  sustained 
muscular  action  is  impossible;  the  grasping  fingers,  for  instance* 
relax  involuntarily,  or  desired  relaxation  is  for  a  moment  delayed. 
Once  aware  of  the  possible  nature  of  tbe  case,  the  diagnosis  is  not 
difficult.  As  a  rule,  wben  a  cliild  between  seven  and  twelve  years  of 
age  is  said  to  have  gradually  lost  the  use  of  one  arm,  the  disease  is 
chorea.* 

Maniacal  chorea,  when  the  muscular  spasm  is  slight,  may  be  mis- 
taken for  simple  mania.  There  is,  however,  less  continuous  garrulity 
than  in  simple  mania ;  usually  there  is  some  characteristic  spasm^ 
and  the  patients  are  younger  than  most  subjects  of  acute  mania.  Tbe 
greatest  difficulty  arises  in  the  rare  cases  in  wbich  tbe  muscular  spasm 
ceases  when  the  mental  disturbance  becomes  considerable,  and  there 
is  only  the  history  of  tbe  spasm  to  guide  tbe  diagnosis. 

The  diagnosis  of  hysterical  from  ordinary  chorea  rests  on  the  sud« 
denness  and  isolation  of  the  muscular  contractions,  on  tbeir  frequentlj 
rhythmical  character,  on  tbe  age  and  sex  of  the  patient,  and,  in  many 
cases,  on  tbe  origin  of  tbe  disease  by  imitation.  Tbe  sudden  shock- 
like cbaracter  of  tbe  contractions  is  characteristic  also  of  "  electrical 
chorea,"  described  in  a  separate  section. 

Peoonosis. — In  tbe  vast  majority  of  cases,  even  of  severe  chorea* 
tbe  prognosis  is  favorable.  As  long  as  tbe  disease  is  free  from  com- 
plications, and  tbe  patient  obtains  a  fair  amount  of  sleep,  no  anxiety 
need  be  felt,  but  it  is  important  that  the  uncertain  duration  of  the 
disease  should  be  remembered  at  its  onset,  and  that  tbe  parent  of  a 
patient  should  be  prepared  for  it.  The  chief  source  of  danger  is 
exhaustion  from  the  violence  of  tbe  movements,  and  from  the  defi- 
ciency of  sleep.  The  endocarditis  has  little  influence  on  the  immediate 
prognosis ;  the  chief  risk  to  life  that  it  entails  depends  on  the  embolic 
process,  and  this  is  extremely  rare.  Intercurrent  rheumatism  is 
also  commonly  of  a  mild  tvpe,  and  tbe  gravest  complications  of  rheu- 
matism— pericarditis  and  hyperpyrexia — are  very  seldom  met  with  in 
chorea.  Preceding  beart  disease  renders  the  prognosis  worse  in  pro- 
portion to  tbe  gravity  of  tbe  cardiac  lesion,  but  is  rarely  a  source  of 
anxiety  during  tbe  attack  of  chorea  itself.  Tbe  prognosis  is  worse  in 
the  maniacal  tban  in  the  ordinary  form,  and  considerably  worse  in 
the  chorea  of  pregnancy  than  in  that  of  youth.  It  is  somewhat  better 
in  a  recurrence  than  in  a  fiist  attack,  but  to  this  rule  the  chorea  of 
pregnancy  is  an  exception. 

The  more  severe  the  disease,  tbe  longer  will  be  its  probable  dura- 
tion. A  recurrence  will  probably  terminate  sooner  thau  a  first  attack. 
Etiological  conditions  of  age,  sex,  cause,  preceding  rheumatism  or 


•  This  statement  may  seem  too  absolut*-,  but  it  is  literally  true.     Organio  dii 
either  weakens  the  leg  as  well  as  the  arm,  or  else  it  causes  convnliioiif  or  eoms  oihmt 
eymptom  that  attracts  atCeutioo,  and  is  mentioned  at  tbe  outeet. 
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beart  disease,  and  present  endocarditis,  afford  no  indicatiom  of  the 
I>ri)Wble  duration  of  the  disease.  This  concluBion  is  drawn  from  * 
currful  analysis  of  tlie  facta  of  the  cases  wbicb  have  come  under  my 
owu  notice.  In  hysterical  chorea  the  prognosis  as  to  Life  is  absolutelj 
favorible,  but  the  duration  of  the  disease  is  often  loitg. 

Of  the  seqiidea  of  ordiuar;  chorea,  mental  and  muscular  weakness 
always  pass  away.  It  is  only  when  there  has  hein  serere  mania  that 
there  is  any  risk  of  tlie  persistence  of  dementia.  Convulsive  attacks, 
if  of  I'pileploid  type,  may  continue  to  recur,  and,  as  we  have  Been,  uiay 
develop  juto  epitejisy. 

Tbeathbnt. — The  derangement  of  motor  and  psychical  functions 
in  chorea,  its  frequent  origin  in  emotion,  and  the  distinct  increase  of 
the  symptoms  that  may  often  be  observed  to  result  from  emotional 
dibturhance  and  from  mental  and  physical  exertion, — all  teach  the 
lesson,  which  eiperience  confirms,  that  the  first  important  element  ia 
treatuient  is  to  seture  the  patient  from  causes  of  mental  and  physical 
fatigue  ai;d  emotional  ezeitement.  Lessons  should  he  discontinued, 
and  even  in  slight  cases  the  periods  of  physical  rest  should  be  in- 
creased, only  mental  or  physical  occupation  that  interests  without 
fatiguing  should  be  permitted,  its  amount  depending  on  the  degree 
and  duration  of  the  symptoms.  In  severe  cases  there  is  only  too  much 
spontineouB  muscular  action,  and  benefit  is  derived  from  absolute 
rest  in  bed  during  the  height  of  the  disease.  Even  in  moderate 
cases,  the  good  effect  of  a  few  days'  absolute  rest  is  most  conspieuoDS, 
and  is  often  desirable  at  the  commencement  of  treatment.  In  such 
cases,  prolonged  rest  is  seldom  followed  by  a  continued  improvement, 
and  the  patient  may  be  allowed  to  be  np  during  the  greater  part 
of  the  day,  provided  the  movements  are  not  thereby  increased  in 
intensity.  If  the  severity  of  the  disease  does  not  make  prolonged 
Kit  in  bed  absolutely  necessary,  the  mental  depression  produced 
thereby  often  more  than  counteracts  any  good  that  is  done  by  the  rest 
Alt  sources  of  mental  irritation  should  be  avoided  ;  a  cheerful  room 
and  cheerful  companionship  are  most  important. 

When  the  movements  are  severe,  ettreme  care  must  be  taken  to 
obviate  the  chance  of  injury  from  the  contact  of  the  limbs  with  hard 
objects.  These  should  be  removed  out  of  the  range  of  the  limbs,  or 
covered  with  soft  padding.  The  importance  of  this  measure  cannot 
be  over-stated.  One  cause  of  death  in  eborea  ts  the  effect  of  slight 
mechanical  injuries,  which,  in  the  cachectic  state  of  the  patient,  oft«n 
run  an  unfavorable  course,  and  may  lead  to  blood-poisoning.  The 
risk  that  the  patient  may  bo  thrown  out  of  bed  by  the  spasm  must 
not  be  forgotten.  In  severe  cases  it  is  well  to  place  the  patient's  bed 
on  thi;  floor  in  a  comer  of  the  room,  and  to  cover  the  adjacent  walls 
with  cushions  or  mattresses.  If  bedsores  are  threatened,  a  water-bed 
should  be  obtained.  The  influence  of  the  spasm  must  be  borne  in 
mind  in  all  proceedings  that  are  adopted.     The  temperature,  for 
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instance,  should  never  be  taken  in  the  mouth.  I  have  known  a  choreio 
patient  to  bite  off  and  swallow  the  bulb  of  a  thermometer  placed  in 
the  mouth ;  fortunately  the  accident  was  followed  by  no  more  seriou 
consequence  than  an  increase  in  the  chorea  from  the  alarm  occasioned ; 
the  thermometer  bulb  was  safely  passed  next  day  per  rectum. 

It  is  needless  to  insist  on  the  importance  of  an  adequate  supply  of 
enBiij  digested  food  and  of  absolute  cleanliness.  The  latter  is  of 
great  importance  when  the  patient's  mental  apathy  causes  unnoticed 
evacuations;  in  such  a  condition  the  spasm  often  lessens,  and  com- 
parative stillness  increases  the  risk  of  bedsores  from  pressure.  The 
bowels  should  be  kept  open,  but  purgation  is  useless. 

In  many  severe  cases  of  chorea  the  skiu  is  dry  and  harsh,  and  in 
these,  free  dia]>hore8is  has  often  a  striking  effect  in  lessening  the 
intensity  of  the  disease.  The  old  method  was  to  give  a  small  dose  of 
antimouial  wine,  and  follow  this  with  a  hot-air  bath,  and  I  have 
leen  excellent  results  from  this  treatment.  But  it  is  only  when 
the  strength  is  good  that  the  antimony  is  admissible ;  the  hot-air 
bath  may  always  be  employed  if  the  state  of  the  skin  indicates 
its  use. 

The  influence  of  drugs  on  chorea  is  a  subject  on  which  the  most 
diverse  opinions  have  been  expressed.  It  is  possible  that  the  con- 
clusions would  vary  less  if  the  effects  of  each  therapeutical  agent  were 
observed  separately  in  tbe  classes  indicated  at  the  end  of  the  section 
on  "Pathology."  Agents  may  be  frequently  useful  in  one  class  that 
have  no  effect  in  the  other.  Many  cases  of  chorea,  admitted  at  an 
eirly  stage  into  a  well-arranged  hospital,  and  kept  at  rest,  seem  to 
improve  as  speedily  as  the  nature  of  the  disease  will  permit,  and  it  is 
exceedingly  difficult,  in  such  cases,  by  isolated  or  collective  observation 
and  comparison  to  obtain  satisfactory  evidence  of  the  influence  of 
drugs  on  the  disease.  But  this  i*esult  is  not  always  obtained  even 
in  cases  and  conditions  that  are  apparently  promising,  while  in  those 
that  are  seen  as  hospital  out-patients,  or  in  which  the  disease  has  lasted 
for  a  long  time,  the  tendency  to  spontaneous  cessation  is  much  less 
marked,  and  recovery  is  often  exceedingly  slow.  In  such  cases  the 
influence  of  drugs  is  often  so  distinct  as  to  justify  a  doubt  whether 
the  cases  which  have  given  rise  to  the  first  conclusion  are  altogether 
free  from  fallacy,  and  to  suggest  the  desirability  of  employing  those 
agents  which  seem  most  useful,  even  when  their  effect  is  difficult  to 
trace. 

Sedatives  and  tonics  have  both  been  largely  employed  in  the  treat- 
ment of  chorea.  Of  the  former,  bromide  of  potassium  is  of  singularly 
little  value.  Chloral  hydrate  is  more  useful.  In  severe  cases  it  is 
often  of  great  service  in  producing  sleep,  but  in  cases  of  moderate 
severity  its  chief  use  (in  my  own  experience)  is  to  increase  the  tran- 
quillity obtained  by  a  period  of  absolute  rest  in  bed  at  the  onset  of 
the  treatment.  Five  or  seven  grains  may  be  given  every  six  hours 
lor  a  week  or  so.     Some  physicians  have  described  remarkable  improve- 
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ment  when  a  patient  bas  been  kept  constantly  asleep  hj  chloral, 
but  this  method  of  treatment  is  scarcely  commended  by  a  case  recorded 
by  Boucbut,  in  which  continuous  sleep  had  to  be  maintained  for  a 
mouth  before  the  movements  ceased.  In  other  cases  thus  treated 
it  has  seemed  that  the  period  of  sleep  was  merely  interpolated  in  the 
disease,  the  course  of  this  being  not  otherwise  modified.  The  bene- 
ficial results  have  usually  been  limited  to  a  single  case.  Inhalations 
of  chloroform  have  been  employed  with  advantage  to  secure  rest  in 
severe  cases,  but  they  have  been  practically  superseded  by  chloral, 
which  produces  the  same  effect.  Antipyrine  seems  to  have  a  similar 
action,  distinctly  useful  during  the  acute  stage  in  many  cases,  but 
not  when  this  is  over.  Five  grains  may  be  given  three  times  a  day 
to  a  child  of  seven  to  ten  years.  Morphia  as  a  sedative  is  far  inferior 
to  cbloraL  In  smaller,  stimulant  doses  (five  minims  of  the  liquor 
tbree  times  a  day,  as  advocated  by  Badcliffe)  it  seems  to  be  useful  in 
slight  cases,  but  it  should  not  be  given  if  there  is  mental  excitement 
^hich  may  be  distinctly  increased.  Henbane,  hyoscvamin,  conium, 
Indian  hemp,  Calabar  bean,cimicifuga,  and  other  sedatives  have  been 
employed,  but  are  of  doubtful  value.  Salicylate  of  soda  is  sometimes 
distinctly  useful  and  sometimes  fails  entirely,  a  difference  that  may 
be  found  to  depend  on  the  associations  of  the  disease  and  the  stage 
of  the  attack.  It  is  most  likely  to  be  of  service  wben  there  is  endo- 
carditis and  a  history  of  rheumatism,  family  or  personal. 

Among  the  so-called  nervine  tonics,  arsenic  has  long  enjoyed  a  high 
reputation,  which  it  certainly  to  some  extent  deserves.  It  is  usually 
given  by  the  moutb,  and  the  dose  should  be  gradually  increased  to 
ir\^x  or  even  tt|,xv  ot  the  liquor  tbree  times  a  day.  It  may  be  combined 
with  morphia  (Steiner).  The  comparative  intolerance  of  the  stomach 
for  arsenic  has  led  to  its  hypodermic  injection  (Eulenburg,  Ham- 
mond). By  this  method  much  larger  doses  can  be  given  without 
unpleasant  symptoms,  but  the  emotional  disturbance  occasioned  to 
children  by  the  operation  is  a  drawback  to  the  method  in  a  disease 
in  which  it  is  so  important  to  maintain  emotional  tranquillity.  In 
older  patients  this  drawback  is  of  less  moment.  Hammond  recom- 
mends, as  an  initial  dose,  from  five  to  thirty  minims  (!)  of  Fowler's 
solution,  diluted  with  an  equal  quantity  of  glycerine,  and,  as  the  best 
place  for  the  injection,  the  loose  skin  on  the  front  of  the  forearm. 
Arsenic  may  be  given  by  the  mouth  until  intolerance  is  reached,  and 
then  continued  by  hypodermic  injection. 

Zinc  is  another  drug  that  has  long  been  praised  in  the  treatment 
of  chorea;  both  the  oxide  and  sulphate  have  been  g^ven,  the  dose 
being  slowly  increased  up  to  a  scruple.  Its  influence,  however,  is 
Seldom  clear  when  allowance  is  made  for  the  long  time  necessarily 
occupied  in  gradual  increase  of  the  dose. 

Strychnine  is  of  little  value  in  the  early  stages,  but  it  is  often  dis- 
tinctly useful  at  a  later  period,  especially  when  the  disease  lingers  on 
in  slight  and  stationary  degree.     Calabar  bean  and  eserine  (^  grain) 
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haye  also  been  recommended,  but  not  on  very  oonyinoing  grounds. 
Ourara  has  been  employed  in  obstinate  and  chronic  cases  with  alleged 
adyantage  (Diamond,  Wright),  but  it  is  doubtful  whether  the^lnploj- 
ment  of  so  dai)gerous  an  agent  is  ever  justifiable.  l^ 

Electricity  has  been  employed  in  various  ways,  especially  tlie  Toltaio 
current  to  the  spine,  but  it  is  very  doubtful  whether  the  agent  has  any 
real  influence.  The  spasms  are  sometimeH  lessened  by  the  passage  of 
the  current  through  the  limbs,  but  the  effect  quickly  passes  away,  and 
I  have  never  observed  evidence  of  permanent  benefit.  Any  effect 
from  the  application  of  magnets  is  probably  psychical  and  confined  to 
hysterical  cases.  Massage  is  chiefly  suited  to  the  chronic  stage. 
Another  therapeutic  measure  which  has  been  recommended,  bat  is  of 
yery  doubtful  value,  is  the  freezing  of  the  skin  over  the  spine  by  ether 
spray. 

Bhythmical  movements  and  mild  gymnastics  are  of  service  when 
movements  persist  as  a  residual  effect  of  the  acute  disturbance,  or  in 
yery  slight  cases,  in  which  the  neurotic  element  predominates. 


CHEONIC  ADULT  CHOEEA 
(Hebeditaby  Chobea;  Senile  Chobea), 

Adults  after  middle  life  may  suffer  from  an  affection  charaoterised 
by  movements  closely  resembling  those  of  the  chorea  of  early  life. 
It  differs,  however,  in  its  course,  which  is  not  only  chronic,  but  also, 
as  a  rule,  persistent  and  progressive.  The  spasm,  indeed,  differs  a 
little  from  the  juvenile  form  in  the  far  slighter  degree  with  which  it 
interferes  with  voluntary  movement,  which  often  stills  it.  Two  forms 
may  be  distinguished.  One  is  hereditary,  or  at  least  occurs  in  families, 
and  usually  manifests  itself  soon  after  middle  life,  or  at  least  before 
senility ;  in  early  adult  life  only  in  cases  so  rare  as  to  be  strikingly 
exceptional.  The  other  form  is  isolated,  and  occurs  in  old  age,  some- 
what earlier  only  when  the  age  of  the  system  anticipates  the  courses 
of  the  years.  Thus  we  have  hereditary  and  senile  forms,  which, 
however,  differ  but  little  in  other  re8[)ccts. 

Hereditary  Chorea ;  Huntington* 8  Chorea, — In  1872,  Huntington  of 
New  York  described  a  form  of  chronic  progressive  chorea,  occurring 
in  families  through  many  generations,  among  the  inhabitants  of  Long 
Island,  New  York  Harbour,  a  favourite  haunt  of  tetanus.  It  had  been 
familiar  to  his  father  and  grandfather,  who  were  both  practitioneis 
of  medicine,  an  presenting  tiie  uniform  features  of  commencement  in 
middle  life,  chiefly  from  thirty  to  forty,  affecting  the  two  sexes  equally. 
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being  associated  with  mental  failare  and  a  tendency  to  suicide,  and 
oontinuiug  until  death.  If  a  generation  escaped,  the  malady  did  not 
reappear  in  the  family.  From  the  attention  the  description  receiyed, 
the  form  is  often  called  Huntiugton's  chorea,  but  it  would  seem  to  haye 
been  long  familiar  to  physicians  practisiog  in  the  adjacent  districts 
of  tbfi  Uuited  States.  Dunglisoii*  quotes  a  letter  written  to  him  in 
18:tl  by  Dr.  Waters,  of  Franklin,  New  York,  giving  a  description  of 
the  malady  almost  identical  with  that  of  Huntington,  and  also  a  state- 
ment by  Gorman,  rep:ardiiig  its  prevalence  in  certain  parts  of  Peno- 
■ylvania,  possibly  due  to  local  intermarriage.  Since  Huntington's 
description  has  directed  attention  to  the  malady,  many  instances  haye 
hef'ji  recorded,  especially  in  Q^rmany,t  and  a  few  in  this  country.J 

The  alTection  has  been  traced  through  as  many  as  four  generations, 
and  in  one  instance  no  less  than  nineteen  members  of  the  family  were 
affected  (Kemak).  Of  four  families  descended  from  a  choreic  woman, 
two  were  healthy,  but  in  the  other  two,  twelve  persons  became 
choreic  after  thirty.§  The  two  sexes  suffer  equally.  As  a  rule,  it 
begins  without  any  exciting  causes  in  the  middle  period  of  life,  or 
early  part  of  the  second  half,  between  thirty- five  and  fifty.  The  move- 
ments commence  gradually  in  the  muscles  of  the  face  and  upper  limbs, 
and  become  more  severe  as  they  extend.  They  closely  resemble  those  of 
ordi  nary  chorea,  but  may  present  minor  differences.  Constant  rotation 
of  the  eyes  has  been  observed. ||  Articulation  may  be  impossible  under 
excitement,  and  swallowing  reduced  to  spasmodic  efforts.  Even  the 
action  of  the  bladder  may  be  deranged.  The  moyemeuts  are  often 
arrested  by  yoluntary  motion,  and  they  cease  during  sleep  in  most 
cases.  The  intensity  attdned  varies,  but  is  usually  considerable,  and 
constitutes  a  grave  distress  to  the  sufferer.  Mental  changes  are  gene- 
rally associated,  especially  mental  weakness,  and  hence  many  of  the 
cases  have  been  reported  from  asjlums.  Barely  the  mind  has  been  on* 
affected.  Sensation  is  normal,  almost  invariably  ;  a  loss  to  pain  has, 
however,  been  noted.  Beflex  action  is  unchanged.  The  symptoms 
asually  continue  until  the  end  of  life,  which  may  be  near  or  distant,  but 
one  case  is  on  record,  seemingly  of  this  form,  in  which  the  movements 
ceased  under  the  influence  of  arsenic  in  large  doses. ^  When  the 
malady  shortens  life,  it  is  rather  through  the  indirect  influence  of  the 
mental  state  conjoined  with  the  exhausting  effect  of  the  spasm,  than 
in  consequence  of  the  latter  alone. 

The  morbid  appearances  that  have  been  found  in  the  brain,  and 
which  can  be  connected  directly  with  the  symptoms,  seem  chiefly  to 

•  Dantrlison's  '  Pract.  of  Med..'  8rd  ed..  PhiUd.,  1848,  ii,  216. 
f  By  Ewald,  Perotti,  Huber,  Z>icher,  Hoffmann,  Bichont,  Renuk,  and  others. 
X  West,  at  Stoke-OQ-TreQt, '  Brit  Med.  Journ^'  1887»  U  485 1  Soddiug,  *  Lanoet** 
1889. 

§  Peretti, '  Berl.  kiln.  WochenMh.,'  188S. 
I  Cuenave. '  Un.  m^,'  1858. 
f  •  Lancet^'  1890,  i,  1435. 
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be  the  result  of  the  oTer-action  of  the  nenre-elements  of  the  cortex,  and 
do  not  indicate  the  primary  process  of  the  disease.  Slight  menin« 
gitis,  and  the  accumulation  of  cell-elements  about  the  vessels  and  cellfl, 
with  some  iucrease  of  the  interstitial  tissue,  have  been  the  chief 
changes.  Nothing  is  definitely  known  of  the  pathology  of  the  disease 
and  its  relation  to  the  hereditary  causes.  It  has  been  thought  to  be  the 
result  of  the  development  of  embryonal  interstitial  tissue-elements, 
stationary  until  late  life,  and  then  causing  irritation  of  the  nerve- 
structures  ;•  but  this  is  a  pure  conjecture,  intrinsically  improbable. 

The  isolated  senile  form,  sometimes,  although  rarely,  met  with 
under  fifty-five,  differs  from  that  last  described,  not  only  in  the 
absence  of  any  family  tendency,  but  in  the  more  frequent  freedom  of 
the  mind,  and  in  the  occasional  benign  course  of  the  affection,  which 
may  pass  away  after  lasting  for  a  few  months  or  a  year.  TJsuallj, 
however,  it  continues  until  the  end  of  life,  which  it  does  not  always 
seem  to  shorten.  This  variety  is  less  rare  in  this  country  than  is  the 
hereditary  form,  f  to  which,  indeed,  it  bears  a  close  resemblance  so 
far  as  the  special  symptoms  are  concerned.  The  difference  does  not 
depend  on  the  age  of  the  sufferer  or  on  the  severity  or  extent  of  the 
symptoms. 

The  malady  may  begin  at  any  period  of  late  life,  even  np  to 
eighty  years  of  age,  and  affects  both  sexes,  males  rather  more  often 
than  in  youth.  Other  neuroses  may  often  be  traced  in  the  families 
of  the  sufferers,  apart  from  chorea  itself.  It  may  come  on  without 
obvious  excitation,  but  often  follows  depressing  anxiety.  Sudden 
alarm  has  preceded  the  onset  only  in  middle  life.  A  marked 
difference  from  the  chorea  of  youth  is  the  absence  of  any  relation  to 
rheumatism  or  endocarditis  ;  coincident  heart  disease  is  degenerative 
only. 

The  spasm  presents  the  same  irregular  movements  as  in  other 
forms  of  chorea,  and  often  the  same  inco-ordination  of  voluntary 
movement.  The  spasm  is  often  most  severe,  and  may  render 
intended  actions  almost  impossible.  The  affection  of  the  face  and 
tongue  may  be  so  extreme  as  to  greatly  derange  articulation,  and  to 
make  it  almost  impossible  to  understand  what  the  patient  says.  The 
spasm  is  usually  increased  by  emotion,  and  a  patient,  who  is  thrown 
into  the  most  violent  physical  agitation  by  the  visit  of  a  stranger, 
may  be  comparatively  still  when  free  from  excitement;  sleep  as  a  rule 
(but  not  invariably)  brings  quiet.  The  affection  of  the  legs  is  slighter 
than  that  of  the  arms,  but  may  be  sufficient  to  render  standing 
impossible.     There  may  be  some  loss  of  muscular  power,  bat  it  is 

•  Oreppin,  '  Neurol.  Cent.,'  Oct..  1892. 

t  Cases  have  been  described  by  Kussell,  '  Med.  Times  and  Qai.,'  1878;  in  a  wommn 
of  74,  ending  in  recovery,  by  Ferguson.  •  Lancet/  1885;  Macleod, '  Journ.  of  Ment. 
Science,'  July,  18S1 ;  McLeam,  'Lancet/  1885,  No.  8;  Saandby,  '  Lancot/ 
Nov.  29,  1884  (with  references  to  other  cases  recorded  by  Gh«Y€s,  Sinklcr»  Jbe.)| 
Suckling,  •  Brit.  Med.  Journ./  1888. 
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seldom  considerable,  so  fax  as  the  spasm  permits  the  strength  to  be 
ascertained. 

The  duration  of  the  disease,  in  the  rare  cases  that  have  recoyered, 
has  been  from  a  few  months  to  one  or  two  years,  bnt  that  of  the 
persistent  form  is  often  long,  since  it  has  so  little  tendency  to  shorten 
life.  Charcot  mentions  two  cases  at  the  age  of  seyentjr-one,  in  one 
of  which  the  disease  commenced  at  fiftjr-nine,  and  in  the  other  at 
sixty.  In  a  case  recorded  bj  McLearn  the  disease  commenced  at 
forty,  and  had  already  lasted  fifteen  years  when  the  patient  came 
nnder  obseryation. 

In  senile  chorea  changes  haye  been  occasionally  found  in  the  brain, 
but  frequently  the  examination  has  failed  to  reyeal  any  alterations 
that  can  be  regarded  as  the  cause  of  the  disease.  Slight  degeneratiye 
changes,  snch  as  were  found  extensiyely  distributed  through  the 
central  neryous  system  by  Berkeley,  in  a  case  of  seyen  years' 
duration,  are  probably  in  part  of  secondary  origin.  In  one  of 
the  cases  recorded  by  Harbinson  there  was  evidence,  through- 
out the  brain,  of  degeneration  of  the  nerye-cells,  together  with  an 
increase  of  the  lymphoid  elements,  which  were  aggregated  around 
the  yessels  and  nerve-cells;  this  has  been  the  most  frequent  morbid 
appearance,  combined  in  cases  of  long  duration  with  signs  of  slight 
general  meningitis.  In  all  the  three  cases  recorded  by  Madeod  (see 
p.  626),  in  which,  however,  there  was  also  motor  palsy,  disease  of  the 
motor  region  of  the  cortex  was  found ;  in  two  the  conyolutions  were 
compressed  by  cystic  thickening  of  the  membranes,  in  the  other  there 
were  small  tumoura.  Choreoid  movements  are  occasional  effects  of 
chronic  lesions  at  the  surface  of  the  brain,  such  as  hematoma,  and 
some  cases  of  the  kind  haye  been  erroneonsly  described  as  examples 
of  simple  senile  chorea. 

The  treaiment  of  the  two  forms  of  chronio  chorea  of  the  adult 
presents  little  difference.  Bare  cases  of  apparent  cure  by  arsenic  and 
other  remedies  suitable  to  the  common  form,  with  relief  to  the 
symptoms  by  bromide,  cocain,  exalgin,  antipyrine,  and  other  sedatires^ 
constitute  all  the  results  that  have  been  obtained. 


"ELECTBICAL  CHOBEA." 

The  term  "  electrical  chorea  "  has  long  been  applied  to  a  peculiar 
malady  that  is  met  with  chiefly  in  Lombardy  and  some  adjacent  parts 
of  Italy.  The  affection  resembles  chorea  in  being  manifested  by  spas- 
modic movements,  but  differs  in  the  character  of  the  moyements  and 
in  the  course  of  the  disease,  and  also  in  the  addition  of  progressiye 
palsy  and  muscular  wasting.  The  muscular  contractions  are  sudden 
and  shock-like,  and  thus  resemble  those  that  are  caused  by  momentary 
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electrical  stimulation.  The  course  of  the  disease  is  progressive*  and 
a  large  proportion  of  the  cases  termiuato  fatally.  It  is  doubtful 
whether  the  disease  has  anj  resemblance  to  chorea  id  nature,  and 
hence  it  has  been  called  •'  Dubinins  disease,"  from  the  physician  who 
first  described  it  in  1846.  It  afEects  both  sexes  and  occurs  at  all 
ages.  Its  causes  are  unknown,  but  it  has  been  ascribed  to  some 
obscure  malarial  influence,  on  account  of  its  occurrence  chieflj  in 
certain  districts.  Even  in  these,  however,  it  appears  to  be  rare. 
Cases  have  heen  described  in  which  the  symptoms  commenced  after  a 
fright,  but  it  is  doubtful  whetlier  these  are  of  the  same  nature.  The 
sudden  clonic  character  of  the  contractions  is  not,  as  we  have  seen, 
confined  to  this  disease ;  it  is  met  with  in  some  cases  of  ordinary 
chorea,  in  the  hysterical  variety,  and  in  some  choreoid  attacks  in 
adults  and  the  old.*  The  term  has  been  misapplied,  not  only  to  the 
general  clonic  spasm  of  hysterical  chorea,  but  also  to  the  violent  local 
shock-like  muscular  contractions  sometimes  met  with  in  that  affection, 
especially  in  the  muscles  of  the  shoulder.  Such  contractions  occur  also 
in  the  cases  described  as  '*  paramyoclonus  multiplex."  But  all  these 
forms  differ  from  the  Italian  malady  in  their  benign  and  isolated 
character,  which  at  present  seems  the  most  important  diagnostic 
feature. 

The  shock-like  muscular  contractions  that  constitute  the  first  and 
must  prominent  symptom  of  the  disease,  usually  commence  gradually 
in  one  arm — often  in  the  upper  part  of  the  arm — and  spread  thence, 
usually  to  the  leg  on  the  same  side  before  they  invade  the  opposite 
limbs.  After  a  few  months  or  less,  the  limbs  first  affected  gradually 
become  feeble,  the  muscles  waste,  with  loss  of  faradic  irritability, 
and  the  palsv  spreads  until  it  becomes  general.  In  many  cases  there 
are  epileptiform  convulsions,  which  may  be  unilateral.  In  the  more 
acute  cases  there  may  be  considerable  elevation  of  temperature 
throughout  the  course  of  the  disease. 

In  fatal  cases,  no  constant  morbid  changes  are  foimd  in  the  central 
nervous  system,  and  not  only  the  nature  of  the  disease,  but  also  the 
precise  ]iart  of  the  nervous  system  primarily  disturbed,  is  a  matter  of 
conjecture.  The  most  plausible  tlieory  assumes  that  the  cerebral 
cortex  is  the  part  first  affected  (and  thus  the  unilateral  commence- 
ment and  convulsions  are  accounted  for),  but  that  the  spinal  cord 
suffers  secondarily  and  causes  the  changes  in  muscular  nutrition 
and  irritability.  It  has  indeed  been  regarded  as  the  manifestation  of 
a  special  form  of  myelitis  (Pignacca  and  Stefanini)  due  to  some 
peculiar  paludal  influence.  It  is  doubtful  whether  any  treatment 
influences  the  disease,  but,  from  the  rarity  of  the  malady,  therapeutical 
expeiience  can  accumulate  but  slowly. 


*  The  term  "  electrical  chorea "  has  been  applied  by  some  writen  to  the 
that  do  not  otherwise  ditfer  from  ordinary  chorea.     Hat  aiuce  it  haa  long  been  need 
as  a  deaignatiun  for  the  Italian  malady,  this  use  of  the  word  Memt  nnd^rable. 
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Clonic  spasm  is  a  symptom  that  occurs  in  various  forms  and  distri* 
bution,  and  constitutes  part  of  the  manifestation  of  many  morbid 
states  of  the  nerrous  system ;  and,  moreover,  these  are  linked  together 
by  intermediate  forms,  so  as  to  render  it  difficult  to  separate  them  into 
definite  types.  Such  spasm  characterises  one  form  of  hysterical 
chorea,  and  also  the  grave  "  electrical  chorea  "  j ust  described.  Besides 
these,  a  few  years  ago  Friedreich*  described,  under  the  name  **  para- 
myoclonus niultiplex,"t  a  case  of  clonic  spasm  affecting  the  limbs  of 
an  adult,  and  other  cases  of  more  or  less  similar  character  have  been 
since  described.^  Males  have  suffered  more  often  than  females.  The 
symptoms  have  begun  at  any  time  of  life  between  puberty  and  sixty 
years  of  age,  spontaneously  or  after  a  fright,  rheumatism,  or  malarial 
fever.  The  last  cause  may  remind  us  of  the  Italian  **  electrical 
thorea,"  but  myoclonus  has  not  the  grave  character  of  the  latter. 
"Heredity  has  not  been  distinct ;  when  several  cases  have  occurred  in 
a  family  they  have  deviated  from  the  common  form. 

The  contractions  are  sudden  and  involve  the  whole  or  a  con- 
silerable  part  of  a  muscle,  often  causing  an  actual  movement.  They  are 
usually  symmetrical,  although  not  equally  strong  on  the  two  sides,  and 
quickly  pass  from  one  part  to  anotlier.  In  frequency  they  vary  from 
ten  to  fitty  a  minute,  but  usually  occur  in  paroxysms,  or  rather  in 
'series,  irregular  intervals  separating  the  shocks.  In  some  cases,  occa> 
flional  tonic  spasms  accompany  them,  in  others  fibrillary  contrao- 
tii>ns  are  also  observed.  The  muscles  most  affected  are  those  of  the 
upper  parts  of  the  limbs  (especially  the  deltoid,  triceps,  biceps,  supi- 
nator, quadriceps  femoris,  bamstiing  and  calf  muscles)  and  the  facial 
muscles  (chiefly  of  the  lower  part),  sometimes  those  of  the  neck.  The 
muscles  of  the  hands  and  feet  may  contract,  but  seldom  cau5$e  move- 
ment. The  diaphragm  may  be  involved,  producing  a  peiMiliar  hic- 
cough, or  an  odd  respiratory  sound,  in  which  the  larynx  probably 
takes  part.  The  first  contractions  have  usually  been  in  the  muscles 
of  the  shoulders  and  upper  arms  or  face.  Voluntary  movement 
lessens  the  spasm  in  most  cases,  and  may  even  arrest  it.  The  con* 
tractions  are  also  generally  diminished  by  alcohol  and  increased 
by  mental  excitement.  The  mind  has  usually  been  normal,  but  occa- 
«>ioually  there  has  been  some  abnormal  state,  such  as  the  presence  of 
■**  lixed  ideas." 

Myotatic  irritability  has  usually  been  increased;   the  attempt  to 

•  Friedreich,  '  Virchow's  Archiv/  Bd.  Uxxvi,  p.  421. 

f  The  prefix  "  para  "  is  often  omitted. 

X  Sceligmoller,  «  Deut  mcd.  Wochentchr..'  1886;  Remak,  'Arch.  f.  Psych.,* 
.XV  ;  Marie,  'Prog,  tn^./  1886;  H omen.' Arch.de Meorologie/  1887;  Alien  Starr, 
:.*Aui.  Journal  of  N«rYoni  mod  Msntal  Diieates,'  Jaly,  1887,  and  others. 
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obtaio  tlie  knee-jerk  has  sometimes  excited  the  spasm,  and  that  in  the 
extensors  of  the  knee  may  even  be  provoked  by  the  attempt  to  obtain 
the  foot-clonus.  In  one  case  the  movements  continued  during  sleep. 
In  a  few  cases  the  clonic  spasm  has  occurred  only  in  paroxysms,  occa- 
sionally of  extreme  violence.  Thus,  in  a  case  recorded  by  Alien  Starr, 
the  movements  of  the  body  occasioned  by  the  violence  of  the  spas- 
modic contractions,  alternately  in  the  muscles  of  the  front  and  back  of 
the  trunk,  were  so  violent  that  *'  the  head  was  thrown  about  and  the 
body  was  tossed  about  in  the  chair,*'  and  if  the  attack  came  on  when 
the  patient  was  walking  he  was  sometimes  thrown  down.  A  similar  case 
of  paroxysmal  clonic  spasm  was  recorded  by  Pritchard  in  1822  as 
"Convulsive  Tremor;"  and  several  others,  differing,  however,  con- 
siderably among  themselves,  have  been  described  by  Hammond 
under  the  same  generic  designation.  On  the  other  hand,  in  some 
recorded  cases,  the  spasm  has  been  trifling  in  degree,  even  insufficient 
to  cause  any  movement  of  the  parts,  and  only  to  be  seen  when  the 
skin  was  bared,  resembling  the  quivering  ''  live  flesh  "  to  which  so 
many  persons  are  liable.  It  is  thus  clear  that  the  cases  present  such 
differences  that  it  is  doubtful  whether  any  should  be  placed  together 
that  do  not  present  the  common  features  of  the  sudden  shock- like 
character  of  the  muscular  contractions,  their  bilateral  symmetry,  and 
the  comparative  freedom  of  the  extremities.  In  most  of  the  cases  the 
symptoms  have  passed  away  in  time,  a  very  marked  contrast  to  the 
course  of  those  of  "  electri<;al  chorf.'a."  In  most  instances  no  morbid 
changes  have  been  found  to  explain  the  condition. 

The  affection  has  been  regarded  by  some  as  closely  allied  to  facial 
spasm ;  by  others  as  related  to  the  form  of  chorea  in  which  the  spasm 
is  clonic,  and  is  associated  with  hy steroid  symptoms  or  other  mental 
changes  (forms  termed  by  the  French  **  Tic  couvulsif  "  and  **  Mahb- 
dies  des  tics  convulsits  **),  The  disease  is  perhaps  most  nearly  allied 
to  senile  chorea.  We  have  seen  that  senile  chorea  sometimes  runs  a 
favorable  course,  and  that,  even  when  severe,  it  seldom  causes  death. 
It  is  doubtful  whether  the  bilateral  symmetry  of  the  affection  affords 
any  real  ground  for  placing  it  far  from  other  diseases  that  it  resembles. 
One  curious  case  has  come  under  my  notice  in  which  paroxysms  of  clonic 
spasm,  somewhat  resembling  those  of  myoclonus  multiplex,  had  an  irre- 
gular distribution.*    The  most  effective  treatment  has  been  by  nervine 

*  The  patient  was  a  hcalthy-looking  man,  aged  thirLj*nine,  who  presented 
the  following  condition.  His  head  was  in  constant  movement,  jerked  to  the 
right,  and  constantly  rotated,  as  in  torticollis,  while  coincident  spasm  involved  the 
right  shoulder  muscles.  Slight  tonic  contraction  of  the  muscles  of  the  face  caoeed 
the  eyes  to  he  partially  closed,  the  eyebrows  raided,  and  the  angles  of  the  mouth  ta 
be  drawn  down,  and  ^ave  to  the  face  an  expression  of  suffering.  The  least  excite- 
ment increased  the  spaHUi.  It'  he  uas  spoken  to,  for  instance,  the  clonic  spaem 
extended  to  the  muscles  of  tlie  forearm  and  to  those  of  mastication  and  of  the  face» 
changing  the  expression  of  pain  to  one  of  anguish.  When  he  himself  attempted  ta 
speak,  the  resulting  disturbance  almost  baffles  description.  The  jerkingt  of  the 
became  most  violent,  and  the  head  was    rotated  from  side  to  tide  with 
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tODic8»  with  bromide  as  a  ledative,  and  the  use  of  Toltaio  electricitj, 
which  has  in  some  way  produced  a  striking  result  in  many  oases.  A 
current  as  strong  as  the  patient  can  conyenientlj  bear  should  be 
passed  from  the  spine  to  the  affected  muscles  daily  for  a  quarter  of  an 
hour.  If  this  fails  and  tbe  spasm  is  severe,  the  hypodermic  injection 
of  morphia  may  be  tried^  or  solanin  gi?en  by  the  mouth. 


8ALTAT0RIC  SPASM. 

The  term  *'  saltatorio  spasm  **  is  applied  to  a  rare  form  of  clonic 
spasm  in  tbe  legs,  which  comes  on  when  the  patient  attempts  to  stand, 
and  causes  springing  or  jumping  movements,  whence  the  name.* 
It  was  first  described  by  Bamberger  in  1859,  and  only  a  few  cases 
have  been  recorded. f  The  affection  occurs  in  both  sexes,  and  soemt 
to  be  rather  more  frequent  in  males  than  in  females.  The  ages  of 
the  sufferers  have  varied  between  ten  and  seventy  years.  In  some 
there  has  been  a  history  of  previous  functional  nerve-disturbance^ 
epilepsy,  hysteria,  <&c.,  and  in  most  the  onset  has  been  preceded  bj 
influences,  physical  or  other,  depressing  the  nervous  system.  Imme- 
diate exciting  causes  ha?e  not,  as  a  rule,  been  traceable.  In  a  few 
there  have  been  premonitory  symptoms,  slight  tremor,  stiffness,  or  a 
feeling  of  stiffnesSv  in  the  legs.  In  one  instance  the  spasm  followed 
a  convulsive  seisure.  The  actual  onset  has  generally  been  sudden* 
The  symptoms  consist  of  alternating  contractions  in  the  flexors  and 
extensors  of  the  legs,  following  each  other  with  great  rapidity,  and 
causing  jumping  movements  of  such  violence  that  the  feet  may  leave 

rapidity  for  a  few  seconds.  A  titnilar  paroxysm  occnrred  on  rising  from  tbe  reciiiii« 
bent  poetnre  in  the  presence  of  a  stranger ;  be  would  stoop  for  a  moment,  bend  tbe 
bead  as  if  in  expectancy^  and  then  the  violent  movement  occnrred.  Over  tbe  slighter 
morements  he  bad  rome  control,  so  that  by  a  great  effort  be  conld  open  tbe  eyes  1 
tbe  eyeballs  were  usually  directed  to  tbe  right,  but  he  could  slowly  turn  them  in  any 
direction.  So  violent  were  the  paroxysms  on  an  attempt  to  spenk,  that  for  weeks  be 
never  uttered  a  word.  He  could,  however,  write  fairly  well,  with  occasional  inter* 
mptions  from  the  spnsm.  '1  be  man's  history  showed  no  cause,  immediate  or  remote^ 
for  tbe  affection,  which  had  commenced  gradually  six  months  before.  Under  treat- 
ment, rest  and  hypodermic  injections  of  morphia,  be  gradually  improved,  and  became 
able  to  speak  to  tbe  other  patients  in  tbe  ward,  although  it  was  much  longer  before 
be  bec.ime  able  to  speak  to  a  stranger.  Ultimately  tbe  spasm  became  tritliug,  but  it 
had  not  quite  disappeared  when  he  passed  from  observation. 

*  It  has  been  also  called  "static  reflex  spasm"  by  Erlenmejer. 

t  Bamberger,  *  Wien.  nied.  Wocbenscbr.,'  1859 ;  Quttmann,  *  Berlin,  med. 
Wocbenschr.,' 1867,  and  •  Arch,  fur  Psych/  Bd.  v,  1876;  Frev,  ib.,  Bd.  vi,  1875; 
Gowers, '  Lancet/  ii,  1877 ;  K<«llmann,  *  l>ent  med.  Wochenschr./ 1883,  No.  40,  and 
18d4,  No.  41  Erlenmeyer,  *  Cent.  f.  Nervenkraaik./  1887. 


632  SALTATORIO   SPASM. 

the  floor  at  each  spasm,  and  the  patient  is  thrown  to  the  ground 
unless  supported.  In  some  cases  the  spasm  has  been  slighter,  and 
only  the  heels  have  been  raised  from  the  floor.  The  spring  is  the 
result  of  spasm,  not  onlj  in  the  calf  muscles,  but  also  in  those  of  the 
hip-  and  knee-joints,  while  in  manj  instances  the  muscles  of  the 
back  have  also  contracted  and  have  caused  a  backward  inclination  of 
the  trunk.  This  peculiar  spasm  occurs  only  on  an  attempt  to  stand ; 
as  the  patient  sits  or  lies  down  the  muscular  contractions  cease,  often 
entirely,  although  sometimes  a  little  clonic  spasm  or  rigidity  has 
persisted  for  a  short  time.  In  some  cases,  pressure  on  the  feet,  as 
the  patient  lay,  caused  slight  spasm,  similar  to  that  produced  by  an 
Attempt  to  stand.  In  no  case  did  the  spasm,  excited  by  standing, 
spread  to  the  arms,  but  in  some  instances  other  voluntary  movements, 
even  in  the  recumbent  posture,  caused  a  little  clonic  spasm,  which 
involved  also  the  arms.  Motor  power  has  been  normal  in  most 
cases,  but  in  some  there  was  trifling  weakness  after  the  spasm  bad 
existed  for  some  time.  Sensation  was  unaffected  in  all,  but  dull 
pain  in  the  legs,  or  tenderness  of  the  spine,  was  present  in  some  of 
the  patients.  In  one  of  Baml>erger*s  cases  there  were  other  peculiar 
symptoms, — palpitation,  dyspnoea,  inequality  of  pupil,  with  spasm  on. 
one  side  of  the  face.  In  Kollmann's  patient  other  severe  disturbances 
of  the  nervous  sysUm  led  to  death. 

The  affection  has  generally  continued  for  some  months;  in  only 
two  cases  was  its  duration  less  than  one  month,  while  in  one  it 
continued  till  the  dtath  of  the  patient,  six  years  after  the  onset  of 
the  symptoms.  The  cessation  of  the  spasm  has,  in  most  cases,  been 
gradual. 

The  spasm  is  evidently  reflex  in  character,  and  has  been  regarded 
by  most  writers  on  the  subject  as  proceeding  from  the  spinal  cord, 
and  the  result  of  a  peculiar  exalti'd  irritability  of  the  spinal  reflex 
centres,  especially  of  those  that  subserve  the  co-ordinated  movement 
of  jumping,  &c.  Freusberg*  has  shown  that  alternating  contractions 
in  the  flexors  and  extensors  of  the  legs  may  be  co-orJinated  in  the 
lumbar  enlargement  of  animals,  and  I  have  found  evidence  of  a 
similar  fact  in  man:  in  a  case  of  paraplegia,  with  absolute  motor 
palsy,  and  evidence  of  a  transverse  lesion  in  the  dorsal  region, 
pressure  on  the  soles  set  up  alternate  flexion  and  extension  of  the 
hip-,  knee-,  and  ankle-joints,  by  which  the  feet  were  successively 
drawn  up  and  pushed  down.f  Apparently  the  area  of  increased  irri- 
tability varies  in  different  cases,  since  in  a  few,  apart  from  standing, 
a  peripheral  impression  has  caused  movements  that  spread  widely. 

•  •  Pfluger'8  Anhiv,'  IJd  ix. 

t  It  is  to  be  noted,  however,  that  Woroschiloff  (Ludwig's  '  Arbeiten/  1874, 
p.  110)  obtained  evidence  of  a  centre  in  the  upptr  part  of  the  spiniil  cord  of  the 
rabbit,  by  which  springing  movemcnis  of  the  legs  were  apparently  co-ordinated.  A 
disc  ussion  of  some  other  exitcrimeiitiil  facts  bearing  on  the  subject  will  be  foniMl 
in  my  paper  on  the  disease  ('  Lancet/  1877). 
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The  disease  in  most  cases  has  not  appeared  to  be  readilj  influenoed 
bj  treatment.  Tbe  spasm  has  continued  in  spite  of  the  administra* 
tion  of  sedatives  ;  tbe  most  important  and  effective  measure  appears 
to  be  the  improvement  of  the  general  health,  and  of  the  strength  of 
the  nervous  system,  by  tonics.  Tbe  case  of  Bhortest  duration  is  one 
recorcied  by  myself,  in  which  slight  but  characteristic  symptoms 
(another  case  having  previously  been  under  my  observation)  were  at 
once  cut  short,  on  the  second  day  of  their  existence,  by  a  copiooa 
diaphoresis  in  a  hot-air  bath. 


HABIT-SPASM. 

Children  often,  and  adults  sometimes,  present  spasmodic  movementa 
such  as  winkini;,  twitching  the  mouth,  jerking  the  head,  movements 
that  have  a  half -voluntary  as|»ect,  but  which  the  individuals  are  unable 
to  control.  The  patient  is  said  to  have  *'  got  a  trick "  of  moving 
the  part.  This  condition  has  been  termed  "  habit- chorea  "  by  Weil 
Mitchell,  but  tbe  term  "  chorea  "  is  not  strictly  applicable  to  it,  and 
'*  habit-spasm  "  is,  I  think,  a  better  name. 

The  condition  is  met  with  chiefly  in  childhood,  especially  in  the 
second  half,  but  it  sometimes  commences  in  youth,  and  even  in  adult 
life.  In  young  women  it  is  often  associated  with  symptoms  of  h vsteria^ 
and  there  may  be  a  difficulty  in  deciding  whether  certain  S])a8modio 
movements  are  to  be  regarded  as  examples  of  this  affection  or  of  hyste- 
rical spasm.  When  it  commences  in  childhood  the  affection  commonly 
ceases  after  a  few  months  or  years,  but  it  occasionally  goes  on  to  middle 
life  or  even  longer.  !EUrely  it  begins  late  in  life,  and  is  then  generally 
permanent.  In  early  life  it  occurs  especially  in  nervous  and  excitable 
children.  The  affection  is  said  to  be  more  common  in  females  than 
in  males,  but  it  is  very  often  seen  in  boys.  It  usually  begins  between 
the  ages  of  six  and  fourteen  ;  I  have,  however,  known  it  to  commence 
as  early  as  four.  Some  impairment  of  general  health  often  precedes 
the  development  of  the  movements ;  occasionally  they  appear  to  be  due 
to  some  special  influence  depressing  the  nervous  system,  over- work  at 
school,  a  fright,  or  some  injury.  In  one  case,  for  instance,  the  onset 
followed  a  fall  into  the  water.  They  may  succeed  true  chorea,  or  som« 
local  irritation  in  the  part  that  is  the  seat  of  tbe  movements ;  conjunc- 
tivitis, causing  blepharospasm,  may  set  up  winking  movements.  In 
boys  the  affection  is  often  due  to  masturbation,  and  from  this  cause 
very  severe  cases  are  sometimes  met  with. 

Frequently  there  is  a  history  of  other  neuroses  in  parents  or  othei 
relatives.  More  than  one  child  in  the  same  family  may  suffer,  bal 
they  seldom  present  quite  the  same  movements.    I  have  seen,  for 
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instance,  a  different  habit- spasm  in  twin  sisters.  It  is  probable 
that  the  affection  often  arises  by  imitation.  There  is  not  often  perhaps 
direct  imitation,  but  the  witnessing  such  movements  is  apt  to  produce 
a  peculiar  excitabilitj,  which  finds  expression  and  relief  inmoyement« 
of  a  similar  nature.  In  cases  in  which  something  like  direct  inheritance 
can  be  traced,  it  is  probable  that  this  influence  has  been  at  work.  A 
father,  for  instance,  had  such  movements  in  the  face  all  through  his 
life,  and  two  of  his  children  likewise  presented  them.  In  manj  cases, 
however,  no  causes  can  be  traced,  and  the  affection  seems  to  be  the 
result  of  the  restlessness  of  childhood,  specialised,  as  it  were,  in  a 
particular  direction. 

The  movements  usually  occur  at  intervals  of  a  few  minutes,  but 
sometimes  thej  are  almost  continuous.  Their  character  varies  much 
in  different  cases,  and  even  in  the  same  individual.  One  kind  of 
action,  after  lasting  for  a  time,  maj  give  place  to  another,  or  two  or 
three  kinds  maj  alternate  at  the  same  period.  The  most  common  is 
blinking  of  the  eyelids,  bj  a  sudden  contraction  of  the  orbicularis 
pal^^ebrarum,  sometimes  accompanied  with  depression  of  the  eyebrows. 
Another  that  is  very  common  is  a  contraction  of  the  zygomatic  muscles, 
moving  the  angles  of  the  mouth  first  to  one  side  and  then  to  the  other. 
A  movement  of  the  head  is  also  common,  a  lateral  deviation,  a  rotation, 
or  a  nod.  In  one  case  there  was  a  backward  movement  of  the  head 
with  simultaneous  elevation  of  the  eyebrows,  as  in  looking  up.  In 
another  case  spasm  at  the  back  of  the  neck  was  succeeded  by  a  con- 
traction in  the  sterno-inastoid.  Movement  of  the  arms  is  also  common, 
shrugging  the  shoulders,  or  a  peculiar  fidgety  action  of  the  hand,  or 
some  other  movement  of  the  arm.  One  boy  would  put  both  bis  arms 
forward  and  then  stoop,  and  he  did  this  under  all  circumstances,  even 
in  church.  A  movement  of  the  leg  is  less  common ;  the  patient  last 
mentioned  afterwards  got  into  the  way  of  kicking  bis  leg  forwards  in 
walking,  doing  so  about  every  dozen  steps.  Of  the  twins  mentioned 
above,  in  one,  in  whom  the  spasms  began  after  a  fall  at  three,  there 
was  a  slight  movement  of  the  leg  and  a  twist  of  the  arm,  while  in  the 
other  a  slight  movement  of  the  head  was  accompanied  by  a  peculiar 
action  in  walking,  a  half -turn,  as  if  she  were  looking  for  something 
that  she  had  dropped. 

Bespiratory  spasm  is  also  very  common;  there  may  be  a  sudden 
inspiration,  sometimes  accompanied  by  a  laryngeal  sound,  orthere  may 
be  a  sudden  audible  sniff,  or  a  kind  of  sob.  These  may  be  combined 
with  some  other  action.  Thus,  in  a  boy  of  eleven,  a  quick  movement 
of  the  mouth  alternated  with  closure  of  the  eyes,  or  with  a  sudden 
mspiration  that  was  attended  by  a  slight  nasal  snore.  A  peculiar  oough 
is  also  common  in  these  Ciises  ;  often  it  has  a  laryngeal  character,  and 
it  may  be  extremely  troublesome.  It  is  occasionally  first  excited  by 
some  larjnfi^eal  catarrh  and  actual  cough.  One  boy  began  by  making 
a  noise  in  his  throat  every  few  minutes,  half  cry,  half  cough,  so  loud 
that  it  could  be  heard  outside  the  house  ;  he  said  that  it  was  occasioned 
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bj  a  sense  of  difficulty  in  breathing.  It  continued  for  two  years,  and 
then  ceased,  but  soon  afterwards  twitching  commenced  iu  the  left  side 
of  the  mouth,  and  gradually  extended  to  the  whole  of  the  left  half 
of  the  body  ;  and  this  continued,  varying  in  degree,  for  a  year. 
Occasionally  these  laryngeal  sounds  are  repeated  several  times  in 
succession.  In  a  case  recorded  by  Blachez  the  noise  made  was 
a  piercing  cry,  compared  to  the  squeak  of  the  child's  toy,  but  much 
louder. 

Tbese  habit-movements,  as  we  have  already  seen,  usually  cease  after 
a  time,  but  tbey  sometimes  persist,  and  become  a  source  of  great  annoy- 
ance to  a  patient  who  has  reached  adult  life.  The  inability  to  control 
them  by  an  effort  of  the  will  becomes  very  marked  in  such  cases.  In  one 
instance  a  girl,  who  began  to  blink  the  eyes  in  early  childhood,  still 
did  so  at  ninetet^n.  In  another  case,  a  clergyman  of  thirty-seven  was 
gnatly  annoyed  by  an  involuntary  smile,  of  somewhat  meaningless 
aspect,  which  would  cross  his  face  from  time  to  time,  without  the 
slightest  corresponding  emotion,  and  even  when  he  was  engaged  in 
reading  in  public  the  most  solemn  parts  of  the  Church  service.  It 
never  troubled  him  when  he  was  preaching  or  in  conversation,  but  it 
often  occurred  when  he  was  looking  at  another  person,  and  sometimes 
gave  rise  to  misconception.  It  commenced  at  the  age  of  sixteen,  and 
was  at  first  more  than  a  smile,  being  actual  laughter,  but  it  gradually 
subsided  into  its  permanent  form.  In  another  case  a  lad  of  eight 
beg.in  to  suffer  from  twitchings,  now  in  one  arm,  now  in  the  other,  two 
or  three  quick  movements  at  a  time.  Such  movements  persisted, 
changing  their  form,  until  he  came  under  observation  at  twenty- 
four,  when  he  presented  frequent  movements  of  the  face,  elevation 
of  the  evebrowd,  twitching  of  eyes,  &c.,  and  occasionally  a  sudden 
up  and  down  movement  of  the  jaw.  He  could  prevent  them 
^when  he  thought  of  it,"  but  when  bis  mind  was  otherwise 
occupied  the  spasm  increased.  Again,  a  young  man,  aged  twenty- 
two,  presented  frequent  winking  of  the  eyes  and  movement  of  the 
mouth  which  had  existed  for  ten  years,  and  had  succeeded  a  peculiar 
condition  that  began  at  ten  years  old,  in  which,  besides  twitching 
movements  of  the  hands,  he  had  an  irresistible  impulse  to  repeat 
actions ;  if  he  had  touched  an  object  he  felt  obliged  to  touch  it 
again. 

These  habit-spasms  are  generally  increased  by  observation,  and  it  is 
very  important  that  little  notice  should  be  taken  of  them  by  the 
friends  of  the  patient.  Sometimes  the  movements  will  then  cease 
without  further  treatment.  Tbey  are  seldom  under  direct  voluntary 
control,  and  the  endeavour  to  prevent  their  occurrence  may  be  futile, 
especially  if  the  attempt  is  made  under  the  influence  of  fear  of 
threatened  punishment.  But  the  promise  of  a  reward  at  the  close  of 
each  day  on  which  the  spasm  has  not  occurred  will  sometimes  gradu* 
ally  cause  their  disappearance ;  a  strong  desire,  free  from  any  depress* 
ing  emotion,    effects    that  which  the  will  cannot  directly  achieve* 
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Any  obvious  defect  in  the  genei*al  health  must  be  made  good,  and 
change  of  air  is  often  very  beneficial,  especially  when  a  change  in 
companionnhip  can  be  secured  at  the  same  time.  The  deterring 
influence  of  strangers  is  often  very  marked.  Of  drugs,  arsenic  hsm 
Certainly  most  influence.  Weir  Mitchell  has  known  the  hypodermic 
injection  of  arsenic  to  succeed  when  other  things  failed.  Nerve- tonics, 
especially  strychnia,  may  with  advantage  be  alternated  with  arsenia 
It  there  is  much  excitability  of  brain,  or  if  the  spasmodic  movements 
are  severe,  bromide  of  potassium  may  be  needed,  and  it  is  especially 
useful  for  the  spasmodic  cough.  Occasionally  a  local  blister  is  of 
service,  and  gymnastics  may  be  employed  when  the  spasm  is  in 
the  limbs.  The  smiling  clergyman  mentioned  above  ceased  to  be 
troubled  after  he  had,  for  a  few  weeks,  taken  some  arsenic  and  iodide 
of  iron,  and  a  dose  of  bromide  each  time  he  had  to  conduct  the  service 
in  church. 


PABALYSIS  AGITAN8. 

Paralysis  Agitans,  or  Shaking  Palsy,  is  a  disease  of  the  second  half 
of  life,  characterised  by  the  symptoms  indicated  by  its  name,  muscular 
weakness  and  tremor,  and  also  by  muscular  rigidity.  The  symptoms 
usually  commence  locally  and  gradually,  but  tend  to  spread  and  to 
become  general.  From  the  fact  that  it  was  first  fully  described  by 
Parkinson  in  1817,  it  has  been  called  **  Parkinson's  disease,"  but  the 
name  which  he  gave  to  it  of  "  shaking  palsy  "  is  as  apt  and  adequate* 
as  the  designations  of  most  diseases,  and  both  it  and  its  Latin  fonn 
are  firmlv  established. 

Causks. — The  disease  is  about  twice  as  frequent  in  men  as  in 
women  (78  males  to  42  females  in  an  unselected  series  of  cases  that  have 
c*)me  under  my  notice).  It  usually  commences  after  40  years  of  age. 
Two  fifths  begin  between  50  and  60,  and  about  one  fifth  in  each  of 
the  two  decades,  40—60  and  60—70;  but,  on  account  of  the  lessened 
number  of  persons  living,  it  is  probably  twice  as  frequent  in  the 
latter  as  in  the  former  decade.  It  occasionally  begins  between  30 
and  40,  very  rarely  under  SO.f  Over  65  it  is  rare;  my  series 
includes  two  cases  (males)  beginning  at  78,  and  one  (female)  at  74. 

*  To  the  name  "  pamlysis  R^itans"  it  has  been  objected  by  Charcot  that  either 
the  weakness  or  tremor  i^  sometimes  slight  and  occurs  late,  but  this  fact  does  not 
lt>!«Si'n  the  general  applicability  uf  the  name,  since  in  the  majority  of  the  cases  both 
s\mptoms  itre  conspicuous. 

t  Of  my  cases,  the  earliest  began  at  twenty-nine,  but  commencement  has  been 
n  corded  at  twenty- five  (Hadden),  twenty-one  (Buuard),  nineteen  (Ducltenne),  and 
•even teen  (Berger). 
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It  is  thus  essentially  a  disease  of  the  earlier  degenerative  period  of 
life.  Little  variation  exists  between  the  sexes  in  their  relative 
liability  at  different  ages ;  I  have  found  the  average  age  at  com- 
menceuient  to  be,  in  males,  53  years,  in  females,  51. 

Heredity  can  seldom  be  traced,  perhaps  in  not  more  than  15  per 
cent.  In  one  case  the  affection  commenced,  after  anxiety,  at  33, 
and  was  extreme  at  39 ;  the  patient's  father  and  uncle  had  suffered 
from  it  in  late  life.  Tbis  is  the  pro()ortion  in  my  cases,  and  also  in  a 
series  of  cases  observed  bv  Berger.*  The  sister  of  one  patient,  and  the 
mother  of  another,  and  in  two  other  cases  the  father,  suffered  also 
from  paralysis  agitans.  Non-progressive  tremor  occasionally  exists 
throughout  life  in  some  near  relation.  In  other  cases  there  has  been 
a  history  of  insanity  or  epileps  v  in  near  relatives.  The  disease  has  been 
thought  to  be  more  frequent  in  the  "  labouring  *'  classes,  but  the 
influence  of  station  in  life,  and  also  of  occupation,  is  certainly  small. 

Exciting  causes  cannot  be  traced  in  more  than  one  third  of  the 
cases,  and  vary  much  in  character.  The  most  frequent  are  emotion, 
physical  injury,  and  acute  disease.  Prolonged  anxiety  and  severe 
emotional  shock  are  the  most  common  antecedents.  Sudden  alarm 
may  cause  genera]  tremor,  so  that  the  verb  '*  to  tremble  "  is  in  process 
of  conversion  into  a  synonym  with  **to  fear."  Usually  the  tremor 
subsides  when  the  alarm  is  over,  but  it  has  been  known  to  persist  and 
develop  into  this  disease,  or  the  tremor  may  commence  a  day  or  two 
after  the  shock.  A  man  was  waked  by  a  bell  on  account  of  a  fire ; 
for  a  year  and  a  half  the  same  bell  always  caused  transient  tremor, 
which  then  became  permanent,  and  passed  into  the  typical  form  of 
paralysis  agitans.  It  is  noteworthy,  moreover,  that  the  direction  of 
alarm  may  localiso  the  commencement  of  the  affection.  A  remark- 
able example  of  this  was  presented  by  a  woman  who,  at  thirty-seven 
years  of  age,  was  sitting  quietly  at  work,  when  a  stream  of  water 
suddenly  flowed  from  a  tap  on  to  her  left  wrist.  She  was  much 
startled  ;  the  left  arm  immediately  began  to  shake,  and  the  tremor 
persist^'d,  passing  to  the  leg  and  afterwards  to  the  limbs  on  the  oppo- 
site side.  When  I  saw  her,  a  year  later,  she  presented  all  the  cha- 
racters of  the  disease  in  its  typical  form.  Physical  injury  is  occa- 
sionally a  distinct  excitant,  but  it  must  be  remembered  that  this 
usually  involves  also  emotional  shock.  That  the  physical  injury  is 
not  merely  coincident  is  shown  by  the  fact  that  the  tremor  usually 
commences  in  the  part  injured.  Thus  in  two  of  my  cases  the  exciting 
cause  was  a  fall  on  the  shoulder,  and  in  each  the  tremor  commenced 

*  In  tenile  maladies  the  facta  that  can  be  ascertained  regarding  heredity  pro* 
bably  fall  short  of  the  trath  to  a  greater  extent  than  in  the  maladies  of  earlier  life, 
because,  as  life  goes  on,  the  death  of  older  relations  lessens  the  opportunities  of 
ascertaining  the  tacts.  It  is  often  astonishing  how- much  disease  inquiry  sometimea 
reveals  in  the  families  of  those  who  imagine,  before  the  inquiry  is  made,  that  they 
are  absolutely  free  from  all  morbid  heredity,  to  carefully  have  unpleasant  facts  beea 
concealed  by  those  to  whom  they  are  known. 
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in  the  arm  injured.*  A  contusion  of  the  tbigh  has  been  followed  by 
tremor  ia  the  limb,  ultimately  becoming  general  (Charcot).  The 
disease  bas  also  followed  an  injury  to  the  radial  nerve  (San  Martin), 
Local  diseases  causing  pain  sometimes  excite  it ;  it  began  in  the  leg^ 
in  one  patient,  immediately  alter  sciatica.  In  a  woman  of  forty-seven 
it  began  in  the  left  hand  after  left-sided  pleurisy  wbicb  needed  tapping. 
Injury  may  determine  tbe  spread  of  tremor  which  bas  ali'eady  com- 
menced. Thus  in  one  case,  recorded  by  Charcot,  dislocation  of  the 
jaw,  immediately  reduced,  was  followed  by  tremor  in  it,  which  per- 
sisted.  Traumatic  influences  sometimes  seem  to  be  effective  bj  tbe 
concussion  of  the  nerve-centres.  In  one  of  tbe  most  severe  cases  I 
haye  seen,  which  commenced  at  forty,  the  only  traceable  cause  was  a 
fall  from  a  horse  four  months  before  the  onset ;  there  was  no  injurj 
to  limb.  I  have  seen  one  other  similar  case.  Muscular  exertion 
seems  to  have  far  less  influence  than  might  be  anticipated  from  tbe 
effect  of  prolonged  and  unaccustomed  effort  in  causing  tremor.  It 
seemed  to  determine  tbe  ouset  in  one  case  in  which  emotion  probably 
co-operated ;  a  woman  was  much  shocked  at  a  neighbour  being  killed  in 
a  railway  accident ;  she  went  to  tbe  funeral,  carrying  a  heavy  child  on 
the  left  arm ;  tbe  arm  felt  very  tired  afterwards,  and  the  feeling  of 
fatigue  persisted  and  gradually  changed  to  one  of  stiffness,  which 
proved  to  be  the  local  commencement  of  paralysis  agitans.  Exposure 
to  cold  was  the  apparent  cause  in  one  or  two  recorded  instances.  Of 
acute  diseases,  1  have  known  dysentery  and  typhoid  fever  to  precede 
the  onset.  Malaria  is  commonly  regarded  as  one  of  the  causes  of 
the  affection,  but  on  evidence  which  is  not  conclusive.  Paralysis  agitans 
is  more  frequent  in  England,  where  ague  is  almost  unknown,  than  in 
most  malarious  countries.  I  have  seen  one  case  in  which  the  disease 
followed  repeated  attacks  of  remittent  fever,  but  the  patient  was  at 
the  same  time  (during  the  American  war)  exposed  to  great  privation 
and  fatigue.  Sexual  excess  is  a  doubtful  cause.  Toxic  influences 
which  cause  general  tremor  (alcohol,  lead,  brass-working,  &c.)  seem  to 
have  little,  if  any,  influence  in  producing  true  paralysis  agitans. 

Symptoms. — In  a  well-marked  case  of  this  disease,  such  as  it 
shown  in  Fig.  148,  the  aspect  of  the  patient  is  very  characteristic. 
The  head  is  bent  forward,  and  tbe  expression  of  the  face  is  anxious  and 
fixed,  unchanged  by  any  play  of  emotion.  The  arms  are  slightly  flexed 
at  all  joints  from  muscular  rigidity,  and  (the  hands  especially)  are  in 
constant  rhythmical  movement,  which  continues  when  the  limbs  are  at 
rest  so  far  as  tbe  will  is  concerned.  The  tremor  is  usually  more  marked 
on  one  side  than  on  the  other.  Voluntary  movements  are  performed 
slowly  and  with  little  power.  Tbe  patient  often  walks  with  short 
quick  steps,  leaning  forward  as  if  about  to  run. 

*  In  one  curious  case  the  arm  in  which  the  tymptoms  oomnMiiead  had  bsea  the 
■eat  of  slight  tremor  since  a  bum  of  the  palm  in  youth. 


JL  prodromal  <tage  oharaoterised  bj  rheumatoid  and  neuralgic  i^aina 
liaa  preceded  the  onset  in  rare  oaaes,  Uaually  the  initial  aymptomB 
oome  on  very  giudu&U;,  as  tremor,  stiffness,  or  weakness  in  one  hand. 
The  tremor  may  at  first  occur  only  on  emotion  or  fatigue,  sometime! 
only  on  morement ;  but  it  is  afterwards  constant,  and  slowly  spreads 
from  tlie  part  in  which  it  was  first  noticed 
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In  the  majority  of  cases  (two  thirds)  the  tremor  is  the  earliest 
^mptom.  Of  ninety-two  cases  in  which  the  mode  of  onset  was  notod, 
it  was  by  tremor  alone  in  sixty-six.  Weakness,  with  or  without  m 
sense  of  "  atiSuess,"  precedes  tremor  in  about  a  fifth  of  the  cases 
(sixteen  cases),  and  occasionally  is  conspicuous  with  tremor  from  the 
first  (six  cases).  The  commencement  is  sii  times  as  frequently  in  the 
arm  as  in  the  leg,  very  seldom  in  both  (arm  eigbty-six,  leg  fourteen, 
both  fire  cases),  and  more  frequently  in  the  left  arm  than  in  tba 
right  (left  fifty,  right  thirty-sii  cases).* 

In  the  arm  the  tremor  usually  commences  in  the  band,  sometime! 
in  the  forefinger  and  thumb,  but  I  hare  met  with  fire  otherwise 
typical  cases  in  which  it  began  in  the  shoulder.  In  two  of  these  the 
cause  was  a  fall  on  the  shoulder.  From  the  part  first  affected  the 
tremor  slowly  spreads,  and  the  usual  mode  of  extension  is  from  the 
arm  to  the  leg  on  the  same  side,  next  to  the  opposite  sriu,  and  lastly 
to  the  opposite  leg.  The  disease  is  thus  hemiplegic  in  its  prepress. 
Uuch  less  comuiouly  the  opposite  arm  is  affected  before  the  leg  on  the 

•  la  u?  CUM  tke  kOeotion  b«gu  in  tb«  two  Icgi  with  nearly  eqiul  fraqaentr, 
bat  the  namber*  »re  l4>o  imaU  to  jiutlfy  the  torerenca  thit  thk  I*  tha  rnla. 
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same  side.*  I  have  known  the  symptoms  to  extend  to  the  leg  on  the 
Same  side  and  th<>uce  to  the  opposite  leg,  and  it  has  been  known  to 
pass  from  the  arm  on  one  side  to  the  leg  on  the  other.  The  extensioo 
from  arm  to  le^  on  each  side  is  by  far  the  most  common  course. 

When  the  diseiise  begins  in  the  leg,  the  march  of  the  tremor  is  lest 
uniform.  Usually  (as  in  seven  cases)  the  extension  is  from  the  leg 
to  the  arm  on  the  eame  side  and  then  to  the  opposite  arm.  In  two 
cases  it  was  to  the  oth^^r  leg,  then  to  the  arm  on  the  side  first  affected, 
and  lastly  to  the  other  arm.  In  several  instances,  in  which  the 
tremor  passed  from  the  leg  to  the  arm  on  the  same  side,  it  commenced 
at  the  shoulder  and  continued  greatest  in  the  upper  part  of  the  arm — 
a  point  of  interest  in  connection  with  the  fact  that  not  uncommonly 
in  hemiplegia,  when  the  leg  suffers  more  than  the  arm,  the  upper  part 
of  the  arm  is  paralysed  in  greater  degree  than  the  hand.  In  one 
Buch  case  the  second  arm  was  also  invaded  at  the  shoulder.  Often, 
when  the  affection  begins  in  the  leg  and  passes  to  the  arm,  it  speedily 
attains  a  much  greater  degree  in  the  latter  than  in  the  former. 

The  weakness  and  fixation  of  limb  usually  succeeds  the  tremor,  and 
is  greatest  where  the  tremor  has  existed  longest  and  is  most  marked. 
In  exceptional  cases,  however,  the  loss  of  power  and  rigidity  precede 
the  tremor  at  the  onset,  and  still  more  frequently  are  marked  in  parts 
to  which  the  tremor  has  not  yet  extended.  Thus  in  one  case, 
the  tremor,  beginning  in  the  left  arm,  passed  to  the  left  leg  and  then 
to  the  right  leg,  and  was  absent  in  the  right  arm,  although  the  latter 
was  much  weaker  than  the  leg.  On  the  other  hand,  there  is  some- 
times little  Weakness  although  there  is  much  tremor.  The  seTeral 
symptoms  may  now  be  considered  in  greater  detail. 

The  tremor  is  an  alu^nating  contraction  in  opposing  muscles, 
causing  a  rhythmical  movement  of  the  parts  to  which  they  are 
attached.  It  is  usually  greatest  in  the  hands  and  fingers,  partly  from 
the  qpntraction  of  the  forearm  muscles,  partly  from  that  in  the 
thenar  muscles  and  interossei ;  the  latter  cause  a  movement  of  the 
fingers  at  the  metacarpo-phalangeal  joints  similar  to  that  by  which 
Orientals  beat  their  small  drums.  This  movement  may  be  chieiiy 
in  the  thumb  and  forefinger,  as  in  the  act  of  rolling  a  small  object 
between  their  tips.  Not  rarely  the  movement  is  chiefly  at  the  wrist, 
lateral  or  antero-posterior,  or  there  is  distinct  pronation  and  supi- 
nation ;  sometimes  the  two  alternate,  or  flexor-extensor  movements 
may  have  a  slight  lateral  direction.  The  muscles  of  the  upper  arm 
are  usually  less  affected,  and  those  of  the  shoulder  still  less.  In 
exceptional  cases,  as  already  mentioned,  the  upper  part  of  the  arm  is 
most  affected,  and  the  tremor  is  less  in  the  forearm  and  still  less  in 
the  hand.  In  one  such  case  the  chief  contractions  were  in  the 
pectoralis,  deltoid,  and  teres  major,  slighter  in  the  triceps  and  biceps, 

*  One  such  case  deviated  from  the  ordinary  type  in  that  the  upper  Arm  mnselei 
were  more  affected  than  those  of  the  forearm,  and  the  intrinsie  miisclis  of  tlie 
hands  were  free  from  spasm. 
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and  very  slight  in  tbe  forearm  muscles.*  In  the  legs  the  tremor  it 
usually  greatest  in  the  muscles  moving  the  ankle-joint,  especially  in 
tbe  calf  muscles,  and  the  heel  may  beat  tbe  floor  as  the  patient  is 
sitting ;  it  may  closely  resemble  the  contractions  of  the  foot-clonus, 
though  no  clonus  is  obtainable.  It  is  slight  in  the  toes,  but  may  be 
distinct  in  the  thigb ;  sometimes  in  the  adductors  it  is  very  con- 
siderable,  rarely  in  tbe  flexors  of  the  knee.  The  trunk  muscles, 
especially  those  of  the  back,  are  occasionally  involved.  I  have  never 
met  with  tremor  in  the  muscles  of  the  abdomen,  even  when  the 
lumbar  muscles  were  distinctly  aff'ected.  Usually  the  head  is  free 
from  tremor  except  such  as  may  be  communicated  to  it  from  tbe 
distant  oscillation.  It  does  not,  however,  always  escape,  as  some 
have  asserted.  In  perfectly  characteristic  cases  of  paralysis  agitans  the 
head  may  present  conspicuous  tremor  in  consequence  of  contractions 
in  tbe  trapezius,  splenius,  and  even  in  the  stemo-mastoids,— con- 
tractions which  may  be  distinctly  felt,  and  are  sometimes  considerable, 
as  in  a  patient  with  shaking  of  the  arms,  stiffness  of  the  legs,  and 
typical  aspect;  ail  the  neck  muscles  were  involved,  but  those  at  the 
back  of  the  neck  in  greater  degree.  I  have  once  met  with  a  slight 
rotatory  tremor  of  the  head  due  to  the  deeper  muscles.f  The 
masseters  are  occasionally  affected,  causing  a  movement  of  tbe  jaw, 
which  may  amount  to  one  sixth  of  an  inch ;  the  contractions  may  be 
greater  on  the  side  on  which  tbe  limbs  are  most  involved.  The  jaw 
is  usually  affected  late — after  the  limbs,  but  in  one  case  the  affection 
of  the  jaw  came  on  after  tbe  limbs  on  one  side  were  involved  and 
before  the  affection  spread  to  those  on  the  other  side.  Occasionally 
the  tongue  is  affected  ;  very  rarely  tbe  muscles  of  the  face.  I  have 
once  seen  distinct  persistent  tremor  in  tbe  orbicularis  palpebraram ; 
tremor  in  the  lower  facial  muscles  has  been  noted  by  Westphal,  and 
existed  in  the  lower  lip  and  chin  muscles  (as  well  as  in  those  of  the 
jaw)  in  a  case  in  which  only  one  arm  was  involved.  When  there  has 
been  tremor  of  the  tongue,  I  have  never  detected  any  movement  in  the 
soft  palate. 

The  movement  varies  much  in  its  range.  It  may  be  so  slight  as  to 
need  close  observation  to  detect  it,  or  may  amount  to  two  inches  at 
the  extremity  of  the  fingers.  It  is  always  slight  at  the  commenoement 
and  increases  with  the  progress  of  the  disease. 

Tbe  time  of  the  movement  (according  to  many  tracings  that  I  have 
taken)  varies  from  about  4*8  to  7  complete  oscillations  per  second  (see 
Fig.  149).  It  lessens  in  frequency  as  it  increases  in  range;  the  fine 
tremor  of  the  early  stage  is  often  distinctly  quicker  than  tbe  coarser 
tremor  of  the  later  period.     Thus  in  an  early  case,  the  very  fine  tremor 

*  I  may  remark  that  in  all  the  exceptional  cases  mentioned  in  the  text,  th« 
diagnosis  of  the  disease  was  certain  ;  all  doubtful  case:*  have  been  excluded. 

t  Slight  but  distinct  tremor  can,  indeed,  be  felt  in  tbe  neck  muscles  not  at  all 
rarely.  Since  I  have  carefully  searched  for  it,  I  have  found  it  in  no  less  than  eight 
out  of  thirty-seven  cases. 
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▼aried  from  6'4  to  7  oscillations  per  second ;  whereas  in  a  later  case, 
with  a  range  of  movement  of  the  hand  from  one  to  two  inches,  the 
frequency  was  from  5  to  5  4  per  second.  The  tremor  in  the  leg  has 
nearly  the  same  rate  as  that  in  the  arm  in  the  same  case.  In  one 
patient,  the  frequency  in  the  arm  was  6  per  second,  and  that  in  the 
leg  was  6  8.  The  degree  of  movement  is  sometimes  very  aniform,  in 
others  it  is  somewhat  irregular,  but  it  never  approaches  the  irregu- 
larity of  some  other  forms  of  tremor.  I  have  only  once  observed  a 
tendency  to  a  rhythmical  variation. 

The  great  characteristic  of  the  tremor  of  paralysis  agitans  is,  as 
Parkinson  pointed  out,  that  it  continues  during  rest.  The  hands  go 
on  moving  when  they  are  resting  on  the  patient's  knee,  and  the  legs 
when  he  is  sitting.  A  voluntary  movement  may  stop  the  tremor  for 
a  few  secondH,  sometimes  for  many,  but  it  recommences  and  ac- 
companies the  movement.  Hence  the  patient's  handwriting  reveals 
his  disease;  the  letters  may  be  fairly  formed,  but  every  line  is  a 
zigzag.  In  slight  cases  the  irregularity  may  bo  so  fine  as  to  need  a 
magnifying  glass  to  recognise  it.  By  an  effort  the  patient  can  often 
stop  the  shaking  for  a  moment,  but  it  then  recurs  with  augmented 
violence.  Although  it  is  the  rule  for  the  tremor  to  continue  during 
rest,  the  rule  is  not  invariable  :  exceptions  are  occasionally  met  with. 
In  the  early  stage  of  the  disease,  prolonged  rest  frequently  lessens 
the  tremor  considerably,  and  this  in  cases  in  which,  at  a  later  sta^e, 
such  rest  is  without  influence.  Moreover,  in  a  very  early  stage  of 
the  disease,  the  tremor  may  be  distinct  and  even  considerable  on 
voluntary  movement,  and  may  almost  or  quite  cease  as  soon  as  the 
limbs  are  at  rest. 

Lastly,  rare  cases  are  met  with  in  which  the  disease  has  evidently 
existed  for  some  time,  and  yet  tremor  occurs  on  movement  only. 
Tliis  is  especially  the  case  when  the  fixation  of  limb  preponderates 
over  the  tremor.  For  instance,  a  woman,  aged  sixty,  had  gradually, 
during  four  years,  passed  into  a  condition  in  which  the  features  bad 
become  expressionless ;  there  were  the  characteristic  posture  and 
slowness  of  movement  to  be  presently  described,  considerable  weakness 
of  limb,  and  great  sense  of  heat.  During  rest  there  was  no  con- 
spicuous shaking,  and  only  the  finest  possible  tremor  could  be 
discerned  in  the  right,  the  weaker,  hand.  But  every  voluntary  move* 
ment  was  attt'uded  by  regular  coarse  typical  tremor,  and  this  not  only 
in  the  limbs,  but  in  the  masseters,  face,  and  tongue.  In  another  case, 
with  constant  tremor  in  the  fingers,  tremor  at  the  elbow- joint  occurred 
only  on  movement.  Oicasionally  the  tremor  in  one  hand  is  constant, 
and  in  the  other,  last  affected,  occurs  only  on  movement.  Fine  tremor 
during  rest  sometimes  becomes  coarser  during  movement.  It  must, 
therefore,  be  remembered  that  the  persistence  of  the  tremor  daring 
rest,  although  usual,  is  not  universal,  and  its  limitation  to,  or  increase 
bv,  voluntary  movement,  does  not  disprove  the  indication  of  other 
symptom 8  that  the  case  is  one  of  paralysis  agitans. 
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If  the  tremor  is  unilateral,  and  the  shaking  of  the  hand  is  prevented 
bj  foroe,  the  other  hahd,  preyiously  free,  usaallj  begins  to  shake. 
The  same  result  may  follow  the  arrest  of  the  moyement  bj  an  effort 
of  the  will,  if  this  can  be  effected.     Sleep  usuallj  brings  stillness  to 
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Fig.  149. — )f  jo^rraphio  tracings  of  vsrioas  forms  of  tremor  Uken 
directly  from  the  moving  parts.    Reduced  to  one  half.* 

1.  Tremor  after  hemiplegia;  yery  fine,  rather  irregnlar. 

2 — 6.  Paralysli  agitansi  2  and  8,  very  fine  tremor;  4^  5,  6,  coarse 
tremor. 

7.  Insular  sclerosis;  very  irregular  in  range,  although  regular  in  time. 

8.  General  paralysis  of  the  insane. 

9.  Hysterical  tremor. 

*  These  tracings  are  fairly  typical  of  a  large  nomber  I  have  taken  of  varioos 
forms  of  tvemoK* 
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the  tihakiug  limbs,  and  tbis  although  the  tremor  is  considerable ;  it 
returns  on  waking,  usually  slowly,  but  on  sudden  waking  from  a  dia- 
tressing  dn*am  there  may  be  at  once  severe  tremor.  Barely  ■omo 
tremor  persis^ts  during  sleep.  I  have  known  the  tremor  to  penist, 
during  sleep,  in  the  arm,  und  to  cease  in  the  leg.  In  rare  cases 
there  are  also  paroxysmal  exacerbations  of  the  tremor  in  the  waking 
state,  excited  especially  by  emotion.  The  legs  in  one  instaneey 
always  stiff,  were  only  at  times  the  seat  of  tremor. 

Mutcular  weakness  and  rigidity  usually  come  on  together,  and  are  aa 
characti'ristic  of  the  disease  as  is  the  tremor.     The  loss  of  power  varies 
much  in  degree.    At  first  slight,  it  gradually  increases,  and  is  usually 
greatest  in  the  part  in  which  the  tremor  devel(»ped  first  and  most. 
The  patient  may  ultimately  be  unable  even  to  move  the  index  of  the 
dynamometer,  or  to  rise  from  his  seat.     But  the  paralysis  is  never 
absolute, — some  power  always  j^ersists.    Voluntary  movement  is  not 
only  feeble  ;  it  is  also  slow.     It  may  be  slow  in  execution,  or  there 
may  be  a  delay  in  the  commencement  of  movements  that  are  |)erformed 
with  fair  rapidity.     This  seems  to  be,  in  part  at  least,  the  result  of 
muscular  rigidity,  which  causes  a  resistance  to  passive  movement. 
Another  effect  of  the  rigidity  is  to   imjiress  certain  cbaracteristio 
postures  on  the  limbs.     These  are  determined  by  the  fact  that  the 
rigidity  preponderates  in  certain  muscles,  chiefly  in  the  flexors.     The 
arms  are   flexed  at  the  elbow- joints,  sometimes  slightly,  sometimes 
almost  at  a  right  angle.     The  wrists  are  usually  slightly  extended* 
The  position  of  the  fingers  varies ;  in  many  cases  they  are  slightly 
flexed  at  all  joints,  in  the  position  that  they  naturally  assume  during 
rest;  often  they  are  flexed  at  the  metacarpo-phalangeal  joints   and 
extended  at  the  others,  from  preponderant  contraction  in  the  inter- 
ossei.*    There  may  even  be  over-extension  of  the  last  phalanx,  most 
marked   in  the  thumb,   ])erhaps  because  the  tip  of  the  thumb  is 
pressed    against   the    first   finger.     The  rest-posture    is    especial ly 
frequent  when  rigidity  ]»reponderati'8  over  tremor.    When  the  inter- 
ossei  contract  in  the  tremor,  the  "interosseal  posture"  is  generally  very 
marked.     Usually  the  rigidity  can  be  readily  overcome,  but  in  extreme 
cases  (as  shown  in  Figs.  150  and  151)  the  contracture  of  the  inter, 
ossei  may  go  on  to  the  degree  of  permanent  shortening,  so  that  the 
metaearpophalani'eal  joints  cannot  l>e  passively  extended  beyond  a 
right  angle,  just  as  in  contraction  of  the  palmar  faseia.f    Occasionally 
only  one  finger  (as  the  index)   is  thus  affected.     In  the  legs  the 
rigidity  involves  chiefly  the  hip-  and  knee-joints,  causing  slight  flexion 
of  each,  and  adduction  of  the  thighs.     It  may  extend  to  the  feet^and 
even  cause  talipes  equino-varus  and  distortion  of  the  toes — extension 
of  the  first  and  flexion  of  the  other  phalanges,  so  as  to  cause  a  claw-like 

*  In  rare  custt  the  digits  deviate  towardf  the  ulnar  iide«  as  in  chronio  rhssBS- 
toid  arthritiH. 

t  The  contraction  in  these  caaet  it  not  of  the  palmar  fasdm.  Mr.  W.  Adams  wss 
good  enough  carefully  to  examine  one  oaae  for  me,  and  fully  ooaflmed  tUs  ttat 
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deformity.  Permanent  oontraction  of  these  muBcIes  is  very  r&re,  bat 
I  have  kaowD  eacb  foot  to  be  fixed  in  inversion. 

The  head  is  uauallT  carried  forwftrda,  and  the  apper  part  of  the 
■pine  is  bent  in  the  same  direction  (Fi?.  148).  In  vor;  rare  cases 
there  is  eitenaion  of  the  spine  and  neck,  and  this  baa  even  been 
known  to  replace  the  fleiiou.  The  facial  muBcles  seem  to  be  unable 
to  reapoiid  to  tlie  varying  changes  of  emotion  ;  the  eipression  of  face 
is  a  filed  aniiuua  look,  unvaried  bj  smile  or  frown.  In  verj  rare 
cases,  which  must  be  regarded  as  paralysis  agitans,  the  head  is  bent 
strongly  baoknards.  In  one  such  case  the  affection  commenced  in  the 
head,  but  I  have  seen  a  similar  case  in  which  the  arms  first  suffered. 
There  is  sometimea  a  difficulty  in  protruding  the  tongue. 

In  conaequencd  of  the  muscular  rigidity,  certain  complex  mor^ 
meats  are  performed  in  a  peculiar  and  characteristic  manner.  Oneof 
these  is  walking.  The  patient  rises  np  slowly  from  the  chair  with 
bead  and  shoulders  bent  forwards.  His  steps  are  short,  and  the  fint 
may  betaken  slowly  and  with  difficulty,  hot  they  become  quicker  and 
quicker,  until  the  patieut  seems  to  be  about  to  run  ("  festinatioa  "), 
and  often,  from  the  inclination  of  the  body,  to  be  on  the  point  of 
falling  forwards  ("propulsion").  It  has  been  thought  that  this 
tendency  to  run  is  due  aimply  to  the  forward  inclination  of  the  body ; 
the  patient,  as  Trouasean  expressed  it,  has  to  run  after  his  centre  of 


na.ua 


Via.lBl. 


Fia.  ISO.— Piiraljdasgltuit.  pMtDMof  liandt  from  nmtnietiireof  the 
lnterOH«  :  s,  left  liuid  ;  b,  ii|ifat  hand,  tn  tha  Irft  band  the  contractara 
ii  ^eaUr  than  In  the  other,  and  haa  led  to  aome  pennaneiit  aharCeDiD|t  of 
the  interoaui,  ao  that  the  Sugera  miDot  be  extended  even  paaaivelj.    Tha 
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gravity ;  but  that  this  is  not  the  whole  explanation  it  shown  bj  the  £act 
that  some  patients,  suddenly  jerked  backwards,  may  exhibit  a  tendencj 
to  walk  backwards  which  thoy  are  unable  to  avoid  ("  retropulsion  "), 
and  this  although  they  stoop  forwards.  It  is,  indeed,  not  uncommon 
for  patients  to  be  able  to  walk  backwards  better  than  forwards.  lo 
one  ciise,  an  irresistible  tendency  to  run  backwards  existed  only  on 
first  rising  in  the  morning.  IlHunlly  the  patient's  equilibrium  is  easily 
disturbed,  and  even  when  tbey  walk  fairly  well  they  have  considerable 
difficulty  in  turning  8uddt>nly.  One  patient,  in  tumiog,  often  took  a 
few  unintended  steps  to  one  side. 

The  slowness  of  muscular  action  is  usually  conspicuous  in  all  more- 
ments,  but  it  rarely  affeets  the  muscles  of  the  eyes.  If  the  patient  is 
to  look  in  a  given  direction,  the  eyes  are  instantly  turned,  while 
the  head  slowly  follows  them.*  Si)eech  has  usually  well-marked 
characteristics :  the  voice  is  monotonous,  being  no  more  Taried  bj 
•motional  expressiou  than  is  the  face.  There  is  a  delay  in  commencing 
a  Si'utence,  but,  once  commenced,  the  words  are  uttered  rapidly,  often 
with  some  coutluenoe  of  syllables;  there  is  '*  festination "  in  speech 
analogous  to  that  in  walking — ii  condition  opposite  to  the  separation 
of  syllables  met  with  in  disseminated  sclerosis.  It  is  as  if  the  patient 
tried  to  speak  with  a  minimum  of  exertion,  and  to  get  his  utteranoe 
OTer  as  8iH>n  as  (H^ssiMe. 

As  already  stated,  although  the  weakness  and  rigidity  are  nsuallj 
te\H>ndary  to  the  tn^mor,  they  may  come  first.  We  have  seen  that 
they  preot\le  marked  tremor  in  one  sixth  of  the  ca^^es.  It  is  not  at  all 
rare  for  them  to  prectnle  the  trt*mor  in  [>arts  secondarilj  affected. 
Thus  a  |vationt  may  present  the  ordinary  tremor  and  weakness  in  one 
hand,  and  thtiv  may  be  no  tremor  in  the  otht-r,  which  may  yet  be 
weak  and  present  the  oharat^teristic  posture,  position,  and  slowness  of 
movvment.  When  the  rigidity  and  weakness  constitute  the  first 
symptom  of  the  disease,  they  sometimes  become  geneial  before  the 
tremor  is  conspicuous.  Oft«^n,  however,  in  such  cases,  slight  shakic^ 
may  be  }^r(>eivtHl  if  it  is  can-fully  looked  for,  or  may  occur  on  moTo- 
ment,  somt times  for  a  few  moments  only.  On  the  other  hand,  tbeie 
is  sometimes  very  little  loss  of  power  although  the  tremor  is  ^reat. 
In  one  man,  for  instau<.v.  with  severe  shakiug  in  the  left  arm.  aigtit 
in  the  left  leg.  and  s^^irct  ly  any  in  the  right  arm,  the  grasp  of  the  ri^rit 
hand  was  sixty. two  kiiou'rammes,  and  that  of  the  left  was  fifiy.j 

The-  niTot^T'.c  irritalalitv  in  the  limb»  is  u^iuallv  normal^  the 
jerk  is  not  iuc-reased,  and  although  the  foot,  when  rest:ng  on  the 
ground,  may  W  movtd  by  clonic  i«{*a5m  in  the  gastrocnemius,  jast  as 
it  is  in  the  KM:it>C:vDUs,  no  clonus  oic  le  obtained  by  paasiT«  fic-i^xn 
of  the  .^i:kle.  In  eXivpt;oual  cases,  however,  thrie  is  disaifict  exo 
in  thi'se  contra<tji>iiS,  generally  limited  to  an  incnase  of  the 


if  the  }v«tii'nt  ii-*s  x^cadin^.  <«w:fe^k>aed  a  rLaracunrtic  pABse  at  Iht  ^mk  «f 
but  tliie  is  t-\t2\uu<\  nuv-. 
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jerk;  in  very  rare  instances  a  typical  foot-clonus  can  be  obtained. 
The  superficial  reflex  action  is  also,  as  a  rule,  normal.  The  sphincters 
are  rarely  affected ;  occasionally,  in  the  advanced  stage,  the  power  of 
retaining  the  urine  is  weakened,  but  I  have  never  met  with  actual 
incontinence. 

The  nutrition  of  the  muscles  does  not  suffer  until  late  in  the  disease. 
The  continuous  activity  might  be  expected  to  lead  to  hy])ertrophy,  and 
it  has  been  said  to  occur,  but  it  is  doubtful  whether  there  is  ever  a  real 
increase  in  bulk.  In  most  cases,  as  the  disease  goes  on,  and  rigidity 
sets  in,  the  muscles  lessen  in  size,  and  there  may  even  be  conspicuous' 
wasting.  The  electric  irritability  of  muscles  and  nerves  may  be  un- 
changed, but  a  slight  increase  may  often  be  detected  when  the  unilateral 
character  of  the  disease  permits  comparison  of  the  two  sides,  and, 
at  a  late  period,  there  may  be  a  slight  diminution  in  irritability.  I 
have  seen  instances  of  both  these  changes.  The  alteration  is  neyer 
considerable,  and  is  always  the  same  to  each  form  of  electricity. 

Sensory  and  Vaao^motar  Symptoms, — Cutaneous  sensibility  is  nerer 
affected  in  paralysis  agitans,  but  subjective  sensations  are  frequent. 
Aching  pains  in  the  limbs,  more  or  less  "  rheumatic  "  in  character,  are 
occasionally  complained  of  in  the  early  stage,  and  they  may  corre- 
spond in  seat  with  the  commencing  tremor.  When  the  movement  is 
considerable,  it  occasions  a  great  sense  of  fatigue,  which  is  accom- 
panied, after  a  time,  by  extreme  restlessness,  and  every  few  minutes 
some  slight  change  of  posture  is  desired.  Frequently  also  (in  thrt'O 
quarters  of  the  cases)  there  is  some  abnormal  sensation  of  tempera- 
ture. The  most  common  is  a  sense  of  heat,  to  which  Charcot  first 
directed  attention.  I  have  found  this  to  be  present  in  half  the  cases 
in  which  the  point  was  investigated.  When  slight,  it  may  only  cause 
the  patient  to  dislike  hot  rooms  or  many  bedclothes;  but  when 
more  considerable  it  is  a  source  of  much  discomfort,  and  only  the 
thinnest  covering  can  be  endured  at  niglit,  even  in  the  depth  of  winter. 
Such  sufferers  are,  as  a  rule,  more  comfortable  in  winter  than  in 
summer.  The  sensation  may  be  referred  to  the  interior  of  the  body 
or  to  the  limbs,  and  sometimes  it  is  localised  in  the  most  affected 
limb,  especially  in  the  extremity.  One  patient  whose  right  hand 
aJone  shook,  complained  of  burning  heat  in  the  palm,  passing  up  the 
radial  side  of  the  forearm  to  the  bend  of  the  elbow.  Another,  with 
tremor  in  the  left  arm,  never  would  allow  this  arm  to  be  under  the 
bedclothes.  Grasset  asserts  that  this  local  sense  of  heat  is  always 
the  accompaniment  of  an  actual  elevation  of  the  peripheral  tempera- 
ture, which  is  higher  than  in  another  individual  in  the  same  part; 
but  this  is  not  generally  true :  the  temperature  of  the  body,  as  a 
rule,  is  normal,  and  I  have  known  actual  coolness  of  the  extremities 
to  co-exist  with  a  sense  of  heat  in  them.* 

The  sensation  of  heat  may  be  absent,  when  the  tremor  is  Tiolent* 

*  I  have,  hofrever,  onoe  foand  the  affected  tide  (In  which  there  was  am  intense 
lense  of  heat)  *6°  F.  wanner  than  the  other.        * 
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and  it  may  precede  tbe  movement.  Tbus  in  one  of  mj  patients,  the 
sensation  preceded  any  tremor  for  four  years.  In  a  few  cases,  instead 
of  a  feeling  of  heat,  there  is  an  abnormal  sensation  of  cold;  the 
patient  always  feels  chilly,  or  there  is  a  special  sense  of  coldness  in 
the  affected  limbs.  Such  patients  like  warmth,  and  may  shake  more 
when  cold.  Sensations  of  cold  and  heat  may  alternate;  in  one  case» 
as  tlie  disease  progressed,  tbe  occasional  sensations  of  cold  gradually 
yielded  to  an  enduring  sense  of  warmth,  but  the  alternation  may  per- 
sist even  until  the  late  stages  ;  at  one  time  tbe  patient  feels  cold,  and 
at  auolber  bursts  into  perspiration.  Very  rarely  tbere  is  a  sense  of 
heat  in  one  part  and  of  coldness  in  another.  It  is  probable  that  these 
sensations,  and  the  local  elevation  of  temperature,  are  due  to  vaso- 
motor conditions.*  The  sense  of  heat  is  very  frequently  accom|^>anied 
by  increased  perspir^ition,  which  may  be  general  and  profuse  on  the 
least  exertion  of  mind  or  body.  One  patient  could  not  dictate  the 
simplest  letter,  even  in  winter,  without  first  having  his  coat  taken  off» 
so  intense  was  the  perspiratiuu  caused.  Sometimes  sweating  is  local, 
corresponding  to  the  sense  of  heat.  In  one  patient,  with  left-sided 
agitation,  the  left  axilla  was  alwaiys  wet  with  perspiration,  while  the 
right  was  always  dry.  This  phenomenon  sometimes  corresponds  with 
another  indication  of  disturl>ed  function  of  the  sympathetic,  a  snudl 
pupil.  In  unilateral  |>aralysis  agitans,  I  have  several  times  obsenred 
the  pupil  on  the  affected  side  to  be  smaller  than  on  the  other,  and  in 
one  of  these  cases  the  patient  }>er8pired  much  on  the  corresponding 
aide  of  the  head.  Frequently  both  pupils  are  small,  but  this  may  be 
merely  the  common  senile  myosis.  They  always  act  to  light  in  un- 
complicated cases.  (Edema  of  the  legs  may  exist  in  the  later  stages 
of  the  disease.  The  urine  is  sometimes  increased  in  quantity.  Accord* 
ing  to  Cheron  it  usually  contains  an  excess  of  phosphates. 

The  intellect  may  be  unaffected  throughout,  except  bj  tbe  irri* 
lability  which  usually  accompanies  the  physical  restless^ness,  or  bj 
mental  depression,  which  is  chiefly  the  natural  result  of  the  physical 
ailment*  Pronounced  mental  symptoms  are  oixrasionally  present, 
however,  in  the  later  stagis  of  the  disease,  especially  mental  weakness 
and  loss  of  memory,  and  they  may  occur  early  in  its  course.  If 
tremor  is  inc<.>uspieu<*us,  they  add  considerably  to  the  misleading 
aspect  of  the  case.  Yvry  rarely  they  are  aceom{«auied  bj  a  tendency 
to  delusions,  and  oc<asionallv  thev  amount  to  actual  dementia. 

Tarieiiei. — The  asj-ect  of  a  case  of  ]»a!aly$is  a^ritaus  varies  ^-\*nsider- 
ably  accvtrding  to  the  eitent  and  distnbution  «'f  the  ^ymptoms,  which 
led  Mar^hall  Hall  to  distir.iruish  "  hemipleglc**  and  **  f»arApIev:ic  ** 
forms ;  and  to  these  a  **  mor.oplegic  "  term,  in  which  only  oi«e  limb  is 
affected,  has  be^n  addtvl  by  Bt^rger.  Tlie^t* ar>? nut,  how^Ter,  vanetie*, 
and    ^hould    not  l*e  described  as  such ;  they  ar«  Oie.ely  prolc*Gg^ 

*  It  u  aUo  posuble  that  the  sensation  iuaj  he  due,  in  r«rt  1  Vesst.  to  ckasisvs  u 
th«  fensorv  ceutTVtt  of  the  bntin.  aiDti  t:  a:  ike  ^^i^/-vuou^r  dxums^m^ot  may  «^  am 
A^  -v  >^:<>i  iffevt  o:  tUc^c  or  o:Ler  c^utntl  cba^^^M. 
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stages  of  a  disease  which  tends  to  hecoroe  uniyersal.  The  aspect  of 
the  case  is  also  influenced  bj  the  kind  of  tremor,  whether  fine  or 
coarse.  It  also  depends  on  the  amount  of  weakness  and  fixation  of 
limb,  and  the  relation,  in  point  of  time,  between  this  and  the  tremor, 
since,  as  alreadjr  mentioned,  the  general  aspect,  rigidity,  position  of 
limb,  and  muscular  weakness  may  be  conspicuous  before  the  tremor 
is  perceptible.  It  is  this  feature  that  gives  rise  to  the  best  marked 
Turiety  of  the  disease.  A  distinction  has  been  made  (by  Charcot) 
between  the  flexor  and  extensor  types,  but  it  is  unimportant  on  account 
of  the  rarity  of  the  latter. 

Complications. — ^An  attack  of  ordinary  hemiplegia  may  occur  during 
the  course  of  paralysis  agitans  without  evidence  of  any  closer  connec- 
tion between  the  two  diseases  than  is  involved  in  the  patient's  age. 
As  already  stated,  the  hemiplegia  arrests  the  tremor,  but,  if  the  para- 
lysis is  not  permanent,  the  shaking  returns  with  power  of  movement, 
and  often  becomes  much  greater  than  before  the  palsy,  as  Parkinson 
long  ago  pointed  out.  It  is  said  that  sudden  transient  hemipleg^o 
weakness  may  occur  from  time  to  time  without  any  lesion  being  found 
in  the  brain  to  explain  it  (Berger),  and  I  have  known  occasional 
sudden  attacks  of  transient  general  powerlessness  to  occur.  Early 
mental  failure  has  been  already  mentioned.  I  have  once  met  with 
convulsive  attacks  resembling  ordinary  epilepsy,  as  a  complication  of 
paralysis  agitans.  The  patient  was  a  woman,  and  both  symptoms 
commenced  at  the  same  time,  at  fifty-nine  years  of  age.  Buzzard  has 
recorded  a  case  in  which  there  was  a  semi-cataleptoid  condition  of 
the  limbs ;  when  raised  they  remained  so  for  several  minutes,  and 
then  slowly  fell.  Cramp  in  the  legs  and  soles  of  the  feet  is  Texj 
troublesome  in  some  cases. 

Course. — The  disease  is  always  chronic,  and  usually  progressive,  in 
its  course.  The  varieties  which  it  presents  in  its  mode  of  extension 
have  been  already  described.  The  rate  of  progress  is  sometimes 
extremely  slow.  It  may  remain  for  two  or  three  ?ears  limited  to  the 
limb  first  attacked.  Usually,  if  commencing  in  the  arm,  the  leg  on 
the  same  side  is  involved  within  two  years.  Sometimes  the  extension 
to  the  leg  takes  place  in  two  or  three  mouths,  and  occasionally  the 
arm  and  leg  are  affected  at  the  same  time.  The  date  of  extension  to 
the  opposite  side  varies  from  six  months  to  three  or  four  years  after 
the  onset.  The  shortest  time  in  which  I  have  known  all  four  limbs 
to  be  affected,  in  a  case  beginning  locally,  was  nine  months.  Not 
uufrequently  the  tremor  is  limited  to  one  arm  for  a  considerable  time 
and  then  rapidly  spreads.  For  instance,  in  one  case  the  left  arm  was 
alone  affected  for  two  years,  then  extension  to  the  leg  occurred,  and, 
three  months  later,  to  the  right  arm  and  leg.  In  other  cases,  again, 
the  affection  may  spread,  in  the  course  of  a  few  mouths,  from  the  arm 
to  the  leg  ou  the  same  side,  and  two  or  three  years  may  elapse  before 
the  other  side  suffers.  Usually  the  trenior  spreads  when  it  is  still 
moderate   in  the  part  first  attacked,  and  there  is  a  gradation  of 
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Beveritj  in  tbe  different  liinba,  roualily  proportioned  to  the  durnl 
of  the  tremor.  Sometiiiies,  Lowevor,  it  beeomea  severe  in  the  p 
first  attacked  before  it  sprenla.  or  it  may  be  slight  in  otlier  part*  el 
wben  geiientl,  and  intense  in  the  iJmb  in  wLicb  it  began,  Tery  m 
the  tremor  leBsensas  tbe  disfiise  ailvances,  and  rigidity  fiiee  th^bm 
Thus,  ill  one  patient,  as  tbe  secDud  hand  became  afiected,  tbe  A 
becumi?  stiff  and  rigid,  and  tbe  tremor  lessened,  until  it  was  much  It 
than  iri  the  secuud  arm  The  Tariations  in  eiteusion  are  tlinai 
great  as  to  make  it  difiicult  to  foretell  the  courde  of  a  cummeQcineca 
Duration  and  Cause  of  Death. — Paralysis  agitauB  does  not  d^rcol 
(.'ause  death,  and  tbe  adranced  age  of  most  of  its  subjects  reodenili 
duration,  and  its  influence  in  tbortentne  life,  difficult  to  detem 
It  usually  lasts  several  years.  Tbe  longest  case  which  hu  o 
under  mv  own  observation  bas  existed  for  ten  years,  bnt  tbe  dicttW 
has  been  known  to  last  for  twenty  and  even  for  thirty  rears.  Dnik 
BOiiietimes  occurs  from  eihaastion,  bi'dsores,  Ao.,  in  the  later  it 
more  frequently  from  intercuri'ent  affections,  especially  of  tbeif*! 
tory  organs,  facilitated  bj  the  progressive  muscular  weaknea*,  wtiick 
involves  the  thoracic  muscles  aswell  as  others.  The  tremor but< 
observed  to  ceaae  before  death. 

PATHOLoaic;kL  AxATOMT. — In  m03t  of  the  cases  of  paralyiiiigitt 
that  have  been  examined  by  modern  methods  and  by  eompttennfc' 
servers  (Charcot,  Westpbal,  Ber}.'er,  &c.),  no  changes  bareberD^ 
covered  in  tbe  ceniral  uervous  system  or  in  tbu  sympailietic  gi 
and  this  although  some  of  tbe  cases  were  well  marked  and  uuiUMtk 
so  that  tbe  two  halves  of  ihe  nerve-centres  could  be  conipHfed.  W* 
fact  renders  it  doubtful  whether  the  changes  deseribed  by  ume— (<l' 
tbe  moat  part,  older — oljservers,  bad  any  relation  to  the  diseue.  il 
hypertrophy  of  the  nerre-cellt  of  the  pons  Varolii,  which  TIM  4 
scribed  by  Luys,  b^  not  been  found  by  others,  and  may  be  diiuilM 
from  consideration.  An  induration  of  the  pons,  medulla,  and  cordn 
noted  by  Farkinsoti,  and  baa  since  been  reported  by  several  obntt^ 
but  it  probably  belongs  to  the  changes  which  alone  are  found  nl 
comparative  frequency,  those  due  either  to  senility  or  to  tiMindini 
consequeuces  of  the  long  dtslurbaiice  of  function,  which  an  witlMl 
significance  as  to  tbe  seat  uf  its  xoiirce  or  the  nature  of  iu  a<M 
Among  the  senile  changes  is  the  common  wasting  of  various  («Ttil 
the  cerebral  nervous  system,  cortex,  and  spinal  cord,  increoie  of  ■ 
interstitial  tissue,  and  degeneration  of  tbe  arteries.  Thewe  are  alLho 
ever,  frequently  absent.  Especial  weiirht  has  been  Blt&ched  loinli 
stitial  sclerosis  of  the  peripheral  nerves  and  traces  of  chronic  cbaDiiMl 
the  muscles,  snpjiosed  to  suggest  inflauimation  in  them;  but  tM 
njay  reasonably  be  regarded  as  among  tbe  second  class  of  o 
those  that  result  from  the  long-couiinued  functional  disturbasca.* 

*  For  ■nmc  rMvat  olnerTntioni  oo  th«  patfaolo^cal  hUtol«cy  of  th*  diiaM 
K'>11n-.  ■  Virehow'a  Aroh.,'  B<L  cxiv,  and  KeUohir,  •  N«ur.  C«nt„'  Ibrrh.  WL 
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Patholoot. — In  the  absence  of  any  aaiitoniical  evidence  of  ihe  seat 
■ad  nature  of  the  disease,  tlie  pii.lliol<i);j  of  pariLljais  agitans  hita  l>eeD 
lie  subject  of  copious  apeculiitioii.  Into  much  of  wljich  it  is  not  pro- 
it&ble  to  enter  at  leugth.  The  facts  of  the  disease  suggist,  however, 
ssrlain  conclusions  wbich  may  be  briefly  pointed  out.  We  are  jusli- 
Bed  in  regarding  the  affeutiun  as  one  of  tlie  ci-ntra.1  nervous  system, 
since  we  knoiv  nothing  of  clonic  spasm  in  whole  muscles  (aiideniphatio- 
ally  nothing  of  such  contrue lions  allernating  in  opposing  muscles), 
in  consequence  of  a  primary  disesLse  of  the  muaelea  themselves, 
or  in  consequence  of  idioputliiu  disease  of  the  nerves.  Such  clomo 
conliactions  must  he  ascribed  to  the  abnormal  action  of  nerve-cells. 
Tuniecontracturesmay  bo  the  result  of  primary  muscular  changes,  but 
Ihej  also  are  more  comuiouly  the  result  of  a  morbid  atateof  the  nerve- 
Mnlres,  and  the  correspondence  in  seat  of  the  clonic  spasm  and  con- 
tnitureof  paralysis  agicans  makes  it  almost  eertttiu  that  both  are  due 
lotlie  same  cause  j  the  fact  that  toaic  contracture  may  precede  clonic 
■pum  prevents  us  from  regardiu'r  the  former  as  the  result  of  muscnlar 
cinnges  induced  by  the  In  tier.  Thatthe  morbid  action  is  not  primarily 
in  the  spinal  cord  is  probable  from  the  facts  that,  as  a  rule,  even  when 
*evere,  the  tremor  ceases  during  sleep,  and  that  the  unilateral  com- 
mencement and  hemiplegic  extension  am  un!ibe  those  of  spinal  cord 
■I'Sease.  The  regious  which  have  been  thought  to  be  the  seat  of  tha 
forbid  process,  by  different  authorilies,  are  the  pons,  the  corpora 
^qsdrigeminii.  and  the  cerebellum.  Regarding  the  two  former,  the 
theories  are  purely  spefulative.  We  know  at  present  little  of  the 
^Unction  of  the  large  amount  of  grey  uiiilter  whicli  is  iiiternpersed 
^tbong  the  fibrous  ti'acts  of  the  pons,  or  the  symptonis  of  its  diseasi-; 
uQt  the  effects  of  lesions,  degenerative  or  acute,  of  other  parts  of  the 
f>onB  lend  no  suppoi't  to  the  hvpolhesis.  Nor  hii.ve  symptoms  in 
itiy  way  resembling  paralysis  agitiins  been  observed  in  disease  of 
he  corpora  quadrigeuiiua.  The  theory  that  regards  the  cerebellum 
«  the  part  affecled  is  due  to  Dr.  Huglilings  Jackson,  but  the 
inly  actual  fact  on  which  it  ia  based  is  that  in  some  rare  cases  of  cere- 
lellar  disease  the  interosseal  position  of  the  hands  has  been  cnn- 
ptcuouB.  This  has  led  him  to  suppose  that  there  is  a  normal 
,ntHgonism  between  the  cerebral  and  ctrehellar  influence,  the  former 
ending  to  cause  fleiiion  of  all  tLe  phalangeal  joints,  tlie  latter 
lexioD  of  the  nietacarpo-phaUugeal  and  extension  of  the  others  by 
he  interossei.  But  the  symptom  is  eitremely  rare  in  cerebellar 
lls(>ase ;  as  a  rule,  it  is  absent,  and,  by  the  cunverse  process  of 
'ttLsoning,  it  might  with  equal  cogency  be  ascribed  to  uuantiigimiBe't 
;erebral  influince.  The  same  posture  of  Inind  is  seen  in  tetany,  ia 
uany  cases  of  post-hemiplegic  disorder  of  movement,  and,  what  is 
ieu  equivocal,  it  is  a  common  posture  of  the  hand  during  epileptic 
Buuvulaiona,  in  which  the  excess  of  nerve  force  is  certainly  not  evolved 
Irom  the  cerebellum.  If  we  turn  to  nnother  class  of  fuels,  the  cases 
IB  which  tremor  results  from  oi^anic  disease  of  the  nervous  system. 
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severity  in  the  different  limbs,  rou^lily  proportioned  to  the  duratiom 
of  the  tremor.  Sometimes,  however,  it  becomes  severe  in  the  part 
first  attacked  before  it  spreads,  or  it  may  be  slight  in  other  parts  evea 
when  general,  and  intense  in  the  limb  in  which  it  began.  Very  rarely 
the  tremor  lessens  as  the  disease  advances,  and  rigidity  fixes  the  limbs. 
Thus,  in  one  patient,  as  the  second  hand  became  affected,  the  first 
became  stiff  and  rigid,  and  the  tremor  lessened  until  it  was  much  less 
than  in  the  second  arm  The  variations  in  extension  are  thas  so 
great  as  to  make  it  diflicult  to  foretell  the  course  of  a  commencing  case. 
Duration  and  Cause  of  Death, — Paralysis  agitans  does  not  directlj 
cause  death,  and  the  advanced  age  of  most  of  its  subjects  renders  its 
duration,  and  its  influence  in  shortening  life,  difficult  to  determine. 
It  usually  lasts  several  years.  The  longest  case  which  has  come 
under  my  own  observation  has  existed  for  ten  years,  but  the  disease 
has  been  known  to  last  for  twenty  and  even  for  thirty  years.  Death 
sometimes  occurs  from  exhaustion,  bedsores,  &c.,  in  the  later  stage; 
more  frequently  from  intercuri*ent  affections,  especially  of  the  respira- 
tory organs,  facilitated  by  the  progressive  muscular  weakness,  which 
involves  the  thoracic  muscles  as  well  as  others.  The  tremor  has  beeo 
observed  to  cease  before  death. 

Patholooioal  Anatomy. — In  most  of  the  cases  of  paralysis  agitans 
that  have  been  examined  by  modern  methods  and  by  competent  ob- 
servers (Charcot,  Westphal,  Berger,  Ac),  no  changes  have  been  dis- 
covered in  the  central  nervous  system  or  in  the  sympathetic  ganglia; 
and  this  although  some  of  the  cases  were  well  marked  and  unilateral, 
so  that  the  two  halves  of  the  nerve-centres  could  be  compared.  This 
fact  renders  it  doubtful  whether  the  changes  described  by  some — for 
the  most  part  older — ohservers,  had  any  relation  to  the  disease.  An 
hypertrophy  of  the  nerve-cells  of  the  pons  Varolii,  which  was  de- 
scribed by  Luys,  has  not  been  found  by  others,  and  may  be  dismissed 
from  consideration.  An  induration  of  the  pons,  medulla,  and  cord  was 
noted  by  Parkinson,  and  has  since  been  reported  by  several  obserrers, 
but  it  probably  belongs  to  the  changes  which  alone  are  found  with 
comparative  frequency,  those  due  either  to  senility  or  to  the  indirect 
consequences  of  the  long  disturbance  of  function,  which  are  without 
significance  as  to  the  seat  of  its  source  or  the  nature  of  its  cause. 
Among  the  senile  changes  is  the  common  wasting  of  various  parts  of 
the  cerebral  nervous  svstem,  cortex,  and  spinal  cord,  increase  of  the 
interstitial  tissue,  and  degeneration  of  the  arteries.  These  are  all,  how- 
ever, frequently  absent.  Especial  weight  has  been  attached  to  inter- 
stitial Sclerosis  of  the  peripheral  nerves  and  traces  of  chronic  changes  in 
the  muscles,  supposed  to  suggest  inflammation  in  them ;  but  these 
may  reasonably  be  regarded  as  among  the  second  class  of  changes, 
those  that  result  from  the  long-con tinned  functional  distarbanoe.* 

*  For  •ome  re<*ent  obftervations  on  the  pathological  hittdogy  of  the  diseaa4 
Koller,  *  Virchow'i  Arch./  Bd.  cxxv,  and  Ketscher, '  Neur.  Otnt,'  March,  189a. 
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Pathology. — In  the  absence  of  any  anatomical  evidence  of  the  seat 
and  nature  of  the  disease,  tbe  pathology  of  paralysis  agitans  has  been 
the  subject  of  copious  speculation,  into  much  of  which  it  is  not  pro« 
fitable  to  enter  at  length.    The  facts  of  the  disease  suggest,  howeyer, 
certain  conclusions  which  may  be  briefly  pointed  out.     We  are  justi- 
fied in  regarding  the  affection  as  one  of  tbe  central  nervous  system* 
since  we  know  nothing  of  clonic  spasm  in  whole  muscles  (and  emphatic- 
ally nothing  of  such  contractions  alternating  in  opposing  muscles), 
in   consequence  of   a   primary  disease  of  the   muscles   themselyes, 
or  in  consequence  of  idiopathic  disease  of  the  nerves.     Such  clonic 
contractions  must  be  ascribed  to  the  abnormal  action  of  nerve-cells. 
Tonic  contractures  may  be  the  result  of  primary  muscular  changes,  but 
they  also  are  more  commonly  the  result  of  a  morbid  state  of  the  nerve- 
centres,  and  the  correspondence  in  seat  of  the  clonic  spasm  and  con- 
tracture of  paralysis  agitans  makes  it  almost  certain  that  both  are  due 
to  the  same  cause ;  the  fact  that  tonic  contracture  may  precede  clonic 
spasm  prevents  us  from  regarding  the  former  as  the  re:»ult  of  muscular 
changes  induced  by  the  latter.     That  the  morbid  action  is  not  primarily 
in  the  spinal  cord  is  probable  from  the  facts  that,  as  a  rule,  even  when 
severe,  the  tremor  ceases  during  sleep,  and  that  the  unilateral  com- 
mencement and  hemiplegic  extension  are  unlike  those  of  spinal  cord 
disoiise.     The  regions  which  have  been  thought  to  be  the  seat  of  the 
morbid  process,  by  different  authorities,  are  the  pons,  the  corpora 
quadrigemina,  and  the  cerebellum.     Regarding  tbe  two  former,  the 
theories  are  purely  speculative.     We  know  at  present  little  of  the 
function  of  the  large  amount  of  grey  matter  which  is  interspersed 
among  the  fibrous  tiucts  of  the  pons,  or  the  symptoms  of  its  diseasi- ; 
but  the  effects  of  lesions,  degenerative  or  acute,  of  other  parts  of  the 
pons  lend  no  support  to  the  hypothesis.      Nor  have  symptoms  in 
any  way  resembling  paralysis  agitans  been  observed  in  disease  of 
the  corpora  quadrigemina.     The  theory  that  regards  the  cerebellum 
as   tbe   part   affected   is   due   to   Dr.   Hughlings   Jackson,   but   the 
onlv  actual  fact  on  which  it  is  based  is  that  in  some  rare  cases  of  cere- 
bellar  disease  the  interosseal  position  of  the  hands  has  been  con- 
spicuous.     This   has   led   him   to  suppose   that  there  is  a  normal 
antiigonism  between  the  cerebral  and  cerebellar  influence,  the  former 
tending   to   cause   flexion   of  all   tbe   phalangeal  joints,  the  latter 
flexion  of  the  met acarpo- phalangeal  and  extension  of  the  others  by 
the  interossei.      But  the  symptom  is  extremely  rare  in  cerebellar 
disease ;    as  a  rule,  it  is  absent,  and,  by  the  converse  process  of 
reasoning,  it  might  with  equal  cogency  be  ascribed  to  unantagonise^i 
cerebral  influence.     Tbe  same  posture  of  hand  is  seen  in  tetany,  in 
many  cases  of  post-hemiplegic  disorder  of  movement,  and,  what  ia 
less  equivocal,  it  is  a  common  posture  of  the  hand  during  epileptic 
convulsions,  in  which  the  excess  of  nerve  force  is  certainly  not  evolved 
from  the  cerel>ellum.     If  we  turn  to  another  class  of  facts,  the  cases 
in  which  tremor  results  from  organic  disease  of  the  nervous  syttem^ 
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we  find  the  disease  Bituated,  as  a  rule,  within  the  cerebral  hemi- 
t|»her(>8,  in  the  optio  thalamun,  posterior  part  of  the  internal  CHpsule, 
foot  of  the  corona  radiata  (Nothiiagel),  parietal  lobe  of  the  cortex 
(Chvostek),  Hud  island  of  Beil  (Lejdon). 

In  considering  further  the  indications  afforded  by  the  symptoms  as 
to  the  part  of  tho  brain  that  is  the  seat  of  the  primary  disease,  the 
first  obvious  considerations  are  those  that  are  mentioned  in  the 
discnssion  of  the  pathology  of  chorea,  and  are  equally  applicable  to 
paralysis  agitans. 

That  man,  as  regards  his  physical  frame,  is  a  mem  her  of  the 
animal  world  is  generally  admitted,  and  makes  it  instructive  to  trace 
the  indications  of  tho  relationship  in  disease  and  its  causation- 
Tremor  is  an  effect  of  fear  in  animals  as  in  man,  and  doubtless 
depends  upon  a  relation  between  the  centres  concerned  in  the  emotion 
and  those  which  produce  the  motion  needed  to  save  from  danger,  and 
which  underlies  the  meaning  of  the  original  word.  It  is  when  the 
motion  cannot  take  place  that  the  influence  on  the  motor  centres 
deninges  tlieir  action  iu  the  manner  that  is  manifested  as  spontaneous 
tremor  (see  under  Exophthalmic  Goitre).  The  profound  disturbance 
may  even  be  assotdated,  in  man,  with  an  inhibition  of  voluntarj 
motion,  as  when  a  person  is  *'  paralysed  by  fear,"  an  expression  bj 
no  meains  merely  symbolical.  Such  a  disturbance  must  have  a  pro* 
longed  influence  on  the  nntrition  of  the  disturbed  structures,  and  it 
is,  therefore,  not  surprising  that  it  should  lead  to  disease  in  those 
who  are  predisposed — in  the  old  to  paralysis  agitans,  in  the  still 
unstable  centres  of  the  young  to  chorea.  Such  considerations  lead 
ns  to  regard  the  motor  centres  of  the  cortex  as  being,  in  both  diseases* 
the  seat  of  the  derangement  on  which  the  symptoms  de]»end. 
If  we  ascend  the  motor  [>ath  from  the  spinal  cord,  the  first  nerve- 
eells  we  meet  are  those  of  the  motor  cortex;  and  if  the  stimulation 
causing  the  tremor  comes  from  the  brain,  it  must  proceed  immediately 
from  these  cortical  nerve-cells.  That  it  does  so  is  rendered  addi* 
tionally  probable  by  the  fact  that,  as  I  have  observed,  an  attack  of 
cerebral  hemiplegia  at  once  arrests  the  spasm  on  the  affected  side. 

The  question  thon  presents  itself — Are  not  these  cortical  cells  the 
primary  seat  of  the  disease?  The  early  symptoms  of  [laralysis 
agitaus  are  almost  exclusively  motor,  and  there  is  nothing  in  them 
that  is  inconsistent  with  their  origin  in  this  part  of  the  cortex.  Their 
peculiarities  must,  on  any  hypothesis,  be  due  less  to  the  beat  than  to 
the  nature  of  the  morbid  process.  The  only  sensory  symptoms  that 
are  present  are  secondary  in  time  and  inconstant  in  occurrvnce;  they 
are,  therefore,  probably  secondary  in  their  origin  and  distinct  in 
their  source.  We  do  not  at  present  know  on  what  they  de|>end« 
whether  the  abnormal  sense  of  temperature  is  due  to  derangement 
of  the  sympathetic,  or  is  the  result  of  a  change  in  the  sensory  centres 
in  the  brkin.  In  ttie  i>ccasioual  inequality  of  the  pupil,  which  is 
smaller  ou  the  most  affected  side,  we  have  evidence  of  diminished 
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action  of  the  sjmpatbetio ;  and  the  local  increase  in  temperature* 
occasionallj  obsenred,  may  have  a  similar  significance.  But  we  know 
of  no  mechanism  by  which  the  motor  Byiuptows  can  arise  from  a 
primary  derangement  of  the  sjinpathotio,  and  it  is  probable  that  this  is 
simply  secondary.  It  is  certain  that  the  functions  of  the  sym|)athetic 
are  represented  in  the  cortex,  and  may  be  deranged  by  cortical  dis- 
ease. Lastly,  it  may  be  remarked  that  the  tremor  of  fear  just 
referred  to*  is  most  readily  conceived  as  of  cortical  origin.  At  the 
same  time  it  must  be  remembered  that  all  disturbed  function  of  high 
motor  centres  is  expressed  through  lower  centres  (0.  g,  through  the 
motor  nerve-cells  of  the  spinal  cord),  the  functions  of  which  are  thus 
disturbed  in  a  similar  though  secondary  manner,  and  such  secondary 
disturbance,  when  long  continued,  may  tend  to  acquire  relatire 
indei>endei)ce. 

The  slight  change  in  the  electric  irritability  of  the  peripheral 
nerves  may  have  the  same  significance  as  in  chorea,  and  the  remarks 
on  p.  600  are  equally  applicable  to  paralysis  agitans.  The  structural 
changes  in  the  muscles  present  in  rare  cases  are  no  doubt  merely  the 
result  of  their  long-continui'd  active  contraction. 

The  precise  character  of  the  motor  disturl^nce  in  shaking  palsy 
'  must  depend  on  the  nature  of  the  morbid  process.  This  is  apparently 
one  that  leads  to  a  treble  change.  There  is  the  intermitting  release 
of  nerve-force,  causing  the  tremor ;  there  is  a  more  continuous  and 
slighter  activity  of  the  cells,  producing  the  rigidity;  and  there  is 
lessened  capacity  for  activity,  causing  the  weakness.  It  is  possible 
that  these  are  the  result  of  slight  differences  in  the  precise  character 
of  the  morbid  change  in  the  same  cells.  What  that  change  is  we 
h-ive  as  yet  no  indication.  The  persistence  of  the  disturbance  of 
function  shows  that  it  must  depend  on  changes  in  nutrition,  but  these 
are  apparently  far  too  fine  to  be  revealed  by  alterations  of  structure 
recognisable  by  the  microscope.  Their  relation  to  age  as  Wfllas  their 
character  justifies  us  in  regarding  them  as  "  degenerative,"  while 
their  character  on  the  one  hand,  and  the  negative  results  of  micro* 
Bcopical  research  on  the  other,  alike  show  that  the  alterations  in  nutri- 
tion must  begin  in  the  nerve-elements  themselves.  Tremor  no  doubt 
dept*nds  immediately  on  physiological  arrangements  in  the  nervous 
system,  which  determine  the  relative  action  of  antagonistic  muscles. 
We  have  already  considered  this  question  in  connection  with  the 
pathology  of  nystagmus.  Every  contraction  of  one  set  of  muscles 
involves  a  related  contraction  of  their  opponents,  essential  for  the 
steadiness  of  muscular  action  and  facilitating  the  alternation  of  move- 
ments; it  is  easy  to  oonceive  that  tremor  may  result  from  its  de* 
rangement. 

*  In  connection  with  the  probable  eoarce  of  the  movement,  a  enrioai  lymptom 
described  by  one  patient  may  be  mentioned.  There  was  tremor  in  the  arm,  and 
figidity  in  the  leg  with  a  oonitant  feeling  that  it  waa  going  to  shake. 
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Diagnosis. — When  its  symptoms  are  well  marked,  no  disease  is 
more  easily  recognised  thun  paralysis  agitans.  The  patieDt's  aspect, 
carriage  of  body  and  limb,  and  continuous  movement  make  up  aa 
unmistakable  picture.  A  difficulty  arises  cbietiy  in  cases  in  which 
the  tremor  is  absent  or  quite  indistinct,  and  the  evidence  of  the 
disease  consists  only  of  the  loss  of  power  and  the  fixity  of  feature  and 
of  limb,  the  slowness  of  movement,  and  the  forward  stoop.  A  kuow- 
ledge  of  the  significance  of  these  symptoms,  which  are  as  chaiucteristic 
as  is  the  tremor,  will  prevent  error.  It  is  important  that  their  aspect 
(as  distinct  wben  tremor  is  present  as  when  it  is  absent)  should  be 
firmly  fixed  in  the  student's  memory.  The  greatest  difficulty  is  when 
weakness  and  stiffness  of  the  limbs  come  on  without  the  usual  attitude 
and  facial  expression,  and  especially  if  there  is  also  chronic  mental 
failure.  I  have  known  the  nature  of  such  a  case  to  be  either  mis- 
taken or  mysterious  during  many  years.  The  absence  of  increase  la 
the  myotatic  irritability  constitutes  a  difference  from  most  other 
diseases  causing  similar  weakness ;  but,  as  a  rule,  the  aspect  of  the 
patient  and  mode  of  movement  are  at  once  distinctive. 

In  some  cases  the  weakness  of  the  legs  is  the  chief  source  of  incon- 
venience to  the  patient,  and  the  case  may  be  thought  at  first  to  be 
one  of  disease  of  the  spinal  cord ;  but  attention  to  the  state  of  the  arms 
and  face  will  generally  show  the  nature  of  the  case,  and  a  knowledge 
of  the  occasional  limitation  of  the  symptoms  to  weakness  and  rigidity 
of  the  legs  is  sufficient  to  prevent  a  mistake. 

There  are  certain  other  diseases,  however,  from  which  there  may 
be  a  difficulty  in  distinguishing  cases  that  are  not  very  well  marked* 
Old  persons  sometimes  present  fine  tremor  of  limb  which  bears  con- 
siderable resemblance  to  that  of  commencing  paralysis  agitans,  but 
does  not  present  the  same  tendency  to  increase,  or  the  associated 
rigidity.  This  **  senile  tremor "  occurs  chiefly  in  extreme  old  age, 
while  paralysis  agitans  usually  commences  somewhat  earlier.  In  senile 
tremor  the  head  is  especially  affected,  and  often  is  the  part  in  which 
the  shaking  commences,  while  in  paralysis  agitans  it  usually  escapes, 
and  its  affection  is  seldom  considerable.  Senile  tremor  often  com- 
mences on  both  sides,  paralysis  agitans  almost  always  on  one.  There 
is  not,  however,  a  sharp  line  of  demarcation  between  the  two  affections, 
and  it  may  be  difficult  to  say  in  which  category  some  cases  should  be 
placed.  Moreover,  simple  tremor  sometimes  exists  throughout  life, 
especially  in  males,  beginning  about  the  time  of  puberty  and  per- 
sisting with  only  slight  variations  in  degree.  When  such  a  patient 
reaches  the  late  i>eriod  of  life,  he  may  be  thou  ^ht  to  be  the  subject  of 
paralysis  agitans,  but  the  other  symptoms  of  this  disorder  are  absent, 
the  tremor  is  less  regular,  affects  the  head  in  conspicuous  degree,  and 
the  history  of  the  two  affections  is  different.  Nevertheless  it  is 
possible  that  some  examples  have  been  published  as  instances  of  para- 
lysis agitans  beginning  in  early  life. 

In  "  disseminated"  or  "  insular"  sclerosis,  tremor  oocnre  on  mor^ 
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ment  onlj,  and  is  nsuallj  more  jerky  and  irregular  in  character  than 
iu  paralvsis  agitaDs.  In  the  cases  of  shaking  palsy  in  which  the 
tremor  ceases  during  rest,  there  are  the  general  aspect,  carriage,  and 
rigidity  which  are  absent  in  disseminated  sclerosis.  Moreover,  insu- 
lar sclerosis  usually  occurs  before,  paralysis  agitans  after,  thii-ty-five. 
In  the  former  the  head  is  usually  conspicuously  afEected,  and  there  is 
nystagmus,  a  symptom  unknown  in  the  latter.  In  sclerosis,  articula- 
tion  is  syllabic ;  in  paralysis  agitans  the  words  are  uttered  quickly, 
and  there  is  a  tendency  to  run  them  together,  rather  than  to  separate 
the  syllables.  In  the  majority  of  cases  these  indications  will  enable 
the  diagnosis  to  be  made  without  difficulty.  In  very  rare  cases 
(Herterich,  Schultze)  insular  sclerosis  is  said  to  have  been  found  after 
death,  although  the  symptoms  of  paralysis  agitans  were  present  dar- 
ing life,  but  the  precise  nature  of  these  cases  is  not  clear ;  we  have 
seen  how  yariable  and  even  equivocal  may  be  the  manifestations  of 
insular  sclerosis,  and  a  fine  tremor  is  alone  of  little  diagnostic  value. 
The  cases  are,  moreover,  too  rare  to  be  of  practical  diagnostic  im- 
portance. 

The  tremor  that  succeeds  hemiplegia  is  fine,  and  is  limited  to  the 
seat  of  paralysis,  of  which  there  is  the  history  to  guide  the  diagnosis. 
The  differences  between  clonic  retrocollic  spasm*  and  paralysis  agitans 
might  seem  to  preclude  the  possibility  of  error.  But  the  rare  cases 
of  paralysis  agitans  in  which  the  head  is  carried  backwards  may  be 
mistaken  for  retrocollic  spasm,  and  the  finer  clonic  form  of  retrocoUio 
spasm  may  also  (as  I  have  known)  be  mistaken  for  paralysis  agitans. 
The  diagnosis  rests  on  the  characteristic  affection  of  the  hands  in 
paralysis  agitans,  which  commonly  precedes  the  affection  of  the  head, 
on  the  limitation  of  the  spasm  to  the  muscles  moving  the  head  in 
retrocollis,  and  on  the  fact  that  in  this  disease  there  are  contractions 
in  the  frontal  muscles,  synchronous  with  those  at  the  back  of  the  neck. 

In  all  cases  of  paralysis  agitans  the  general  posture  and  carriage 
of  the  patient  are  of  great  diagnostic  importance,  since  they  are 
seldom  absent,  are  easily  recognised,  and  probablj  never  mislead. 

The  Pboonosis  of  a  typical  case  of  paralysis  agitans  is  very  un* 
favorable,  so  far  as  recovery  is  concerned.  The  disease  seems  to  con- 
sist in  degenerative  changes,  which  are  usually  as  incapable  of  anest 
as  are  the  advancing  years.  A  trifling  amelioration  or  retardation  of 
progress  is  all  that  can  be  hoped  for.  When  the  symptoms  depart 
from  the  ordinary  type,  the  prognosis  is  so  far  better  in  that  there  is 
a  little  more  chance  of  doing  good,  since  in  a  few  of  these  cases 
remarkable  improvement  has  been  obtained  by  treatment.  The 
danger  to  life,  however,  is  almost  as  small  as  is  the  chance  of  recoveiy. 
The  disease  always  lasts  several  years,  and  its  duration  is  likely  to  be 
the  longer,  the  slower  its  advance.    The  more  the  case  approaches 

*  The  form  of  wry-neck  in  which  the  muscles  At  the  hack  of  the  neck  are 
inTolved  on  both  sides. 
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to  ien lie  tremor, — that  is,  the  finer  the  movement  and  the  slighter  the 
tendency  to  rigidity,  the  less  is  the  disease  likely  to  interfere  with  the 
patient's  comfort. 

Treatment. — A  nia]a<1y  that  depends  on  changes  in  the  finer  nutrition 
of  the  nerve-elements,  which  have  no  tendency  to  proceed  to  the  degree 
of  destructive  defeneration,  might  be  expected  to  be  amenable  to  treat- 
ment, were  it  not  for  the  persistent  character  of  the  disturbance  of  func- 
tion that  is  induced,  and  for  the  commonly  senile  nature  of  the  change. 
The  absence  of  spontaneous  variations  and  of  spontaneous  subsidence 
seems  to  indicate  altoiations  of  a  character  which  resists  all  attempts 
to  induce  their  subsidence,  and  this  is  not  surprising  if  they  are,  to  a 
large  extent,  the  expression  of  the  influence  of  age,  or  of  the  same 
state  produced  before  senility  by  influences  that  have  an  equivalent 
effect.  For  the  most  part  the  object  of  treatment  has  therefore  to  be 
mert»ly  relief  or  retardation. 

All  causes  of  ment«il  strain  and  of  physical  exhaustion  should,  as 
far  as  possible,  be  prevented.     Lile  should  be  quiet  and  regular,  freed, 
as  far  as  may  be,  from  care  and  work.     All  treatment  that  may 
fatigue  or  exhaust  the  patient's  strength  should  be  avoided.     Amonf^ 
internal  remedies,  all  varieties  of  nerve  sedatives  have  been  employed, 
and  each  has  been  praised  by  some  and  found  to  fail  by  others.    Manj 
of  them,  especially  morphia,  conium  (Berger),  hyoscyamin  (Charcot 
and  Oulmout),  hyttse.in,  solanm,  and  Indian  hemp,  quiet  the  tremor 
for  a  time.     Of  tonics  that  have  been  recommended,  carbonate  of  iron 
(Parkinson),  chloride  of  barium   (Brown-Sequard),  and  strTchnine 
liave  seldom  been  found,  on  extended  trial,  to  deserve  confidence; 
the  last,  however,  occasionally  seems  to  exert  a  good  influence,  and  it 
has  been  found  to  lower  the  motor  function  of  the  cortex  of  the  brain 
when  it  exalts  that  of  the  spinal  cells.     Arsenic,  by  the  month,  occa- 
sionally seems  to  do  some  real  good  ;  its  subcutaneous  nse  has  been 
recomnientleii  by  Eulenburg.     Ourara  and  bromides  are  valueless. 
Hy  own  ex|H'rience  is  to  the  eflei  t  that  arsenic  and  Indian  hemp,  the 
latU^r  8ometimt>s  combined  with  opium,  are  of  most  nse.     I  have 
several   times  st^u  a  distinct  improvement  for  a  considerable  time 
nndt  r  their  use.     In  one  case  tremor  had  commenced  in  the  right 
arm  and  leg  an   hour  after  a  railway  accident,  and  extended,  three 
months  later,  to  the   left  arm.     Two  vt-ars  sul»sequently  there  was 
constant  lateral  movement  at  the  wrist -joints,  but  no  tx^inorof  the 
fingers.     A  great  improvement  occurred  on  Indian  hemp,  and  a  year 
later  the  trimor  had  almost  cea^eii,  being  occasional  only.     It  is  in 
casi'S  whieh,  like  this  one,  present  some  deviation  from  the  common 
ty(^  that  Itenefit  is  most  frequently  experienced.     Electricity  in  all 
forms  is   useless.      Static    eieotrioity    vias   suggested   long  ago   bj 
Reynolds,  and  later  by  Charcot,     I  have  tried  it  in  several  cases  Teiy 
thorv»ughly,  but  ov>uld  not  observe  improvement  from  its  ose,     Sol  too, 
with  vo.taic  electricitv.      I  can  entirely  confirm  the  concliisioQ  of 
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Berger,  who  treated  twenty  cases  sedulously  in  this  manner  without 
any  of  them  being  in  the  least  improved  by  it.  Nerve-stretching  bas 
been  employed,  but  without  any  enduring  result  (Westphal).  In  one 
case  stretching  the  brachial  plexus  is  said  to  have  lessened  the  tremor 
in  the  leg  and  removed  it  in  the  arm,  but  it  caused  paralysis  of  the 
limb  with  extensive  wasting  of  the  muscles.  Considerable  transient 
relief  is  given  by  very  gentle  superficial  hand-rubbing  of  the  part 
which  is  the  seat  of  the  tremor  ;  this  is  markedly  lessened  for  the  time, 
and  the  patients  express  themselves  as  much  more  comfortable  for  it. 
Although  not  permanent,  the  temporary  effect  is  not  to  be  despised 
in  advanced  and  severe  cases.  Charcot  has  recently  suggested  the 
employment  of  a  "  shaking  seat "  as  a  mode  of  treatment,  on  the 
ground  that  some  patients  describe  relief  after  riding  in  a  conveyance 
which  causes  vibration,  but  this  is  certainly  not  the  usual  experience 
of  sufferers  from  this  disease. 


Othsb  Forms  or  TssMom. 

Senile  Tremor, — In  extreme  old  age  slight  tremor  is  often  observed 
without  the  muscular  weakness  and  rigidity  that  occur  in  paralysis 
agitans.  At  first  it  is  noticed  only  on  voluntary  movement,  and  is 
generally  influenced  to  a  greater  extent  by  movement  than  is  paralysis 
agitans,  ceasing  or  almost  ceasing  during  rest,  and  always  passing  away 
during  sleep.  It  usually  commences  in  the  arm,  and  often  in  both  arms 
at  the  same  time,  but  the  head  is  affected  early  in  the  course  of  the 
symptoms  much  more  frequently  than  in  shaking  palsy,  and  occa- 
sionally the  tremor  begins  in  the  muscles  of  the  neck.  The  tremor 
is  always  fine,  the  range  of  movement  being  very  small.  After  a  time 
it  may  occur  during  rest  as  well  as  on  movement.  It  is  little  influenced 
by  treatment.  As  already  stated,  it  is  doubtful  whether  this  senile 
tremor  is  far  removed  from  paralysis  agitans,  although,  as  a  rule, 
the  other  symptoms  of  shaking  palsy  remain  absent.  Some  cases  are 
met  with  of  a  character  intermediate  between  the  two  affections,  and 
both  may  occur  in  different  members  of  the  same  family. 

Simple  Tremor, — Young  or  middle-aged  persons,  of  both  sexes, 
sometimes  become  affected  with  tremor,  generally  fine  but  sometimes 
irregular  and  unequal  in  the  degree  of  movement,  unaccompanied  by 
weakness  or  rigidity.  It  is  usually  excited  by  movement  and  increased 
by  emotion,  while  it  commonly  ceases  during  rest.  The  will  can  often 
control  it  for  a  time,  and  it  interferes  much  less  with  complex  actions 
than  does  the  tremor  of  paralysis  agitans.  The  handwriting,  for 
instance,  rarely  exhibits  irregularity.  The  parts  affected  are  chiefly 
the  hands  and  head,  but  the  muscles  of  the  face  and  tongue  of  tea 
present  irregular  tremor  on  movement,  and  the  patient's  aspect  may 
closely  resemble  that  of  one  affected  with  delirium  tremens,  general 
paralysis  of  the  insane,  or  the  slighter  tremor  of  chronic  alcoholism. 

YOL.  II.  42 
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Bj  its  resemblance  to  the  last  it  often  giyes  rise  to  miseonceptioa 
regarding  the  habits  of  the  sufferer.  The  shaking,  in  rare  cases,  dis*. 
appears  for  a  time,  spontaneously  or  as  the  result  of  treatment,  but 
it  usually  persists,  getting  neither  better  nor  worse,  to  the  end  of  the 
patient's  life;  on  the  duration  of  this,  and  on  his  health,  it  seems 
to  exert  no  influence.  Barely  it  has  commenced  in  early  or  middle 
adult  life,  and,  after  lasting  for  a  few  years,  has  ceased. 

The  causes  of  this  simple  tremor  are  generally  obscure.  It  is  some- 
times apparently  first  excited  by  emotion,  more  frequently  by  pro- 
longed anxiety,  but  still  more  frequently  no  direct  cause  can  be  traced. 
Its  occurrence  is,  however,  distinctly  favoured  by  an  inherited 
neuropathic  tendency,  and  there  may  even  be  direct  inheritance  of 
the  special  form,  or  several  collateral  members  of  a  family  may  suffer 
from  it.  An  hereditary  relation  to  paralysis  agitans  is  sometimes  to 
be  traced,  but  only  in  rare  instances ;  a  case  bas  been  mentioned  in 
the  account  of  tbat  disease  in  which  one  member  of  a  family  suffered 
from  it,  and  another  from  simple  tremor.  Two  remarkable  instances 
of  tbis  inberitance  have  been  related  by  Liegey.*  A  gentleman 
Buffered  throughout  his  life  from  tremor,  and  died  at  eighty-two ;  his 
sister  also  trembled,  and  bis  mother,  after  a  mental  shock,  presented 
tremor  during  the  latter  part  of  her  life.  The  other  case  illustrated 
the  occasional  affection  of  collaterals,  since  four  meml>er8  of  the  same 
family  suffered  from  tremor  of  hands  and  lips,  interfering  with  speech. 
In  three  it  commenced  in  early  adult  life,  but  in  one,  a  female,  not 
until  tbe  cessation  of  the  menses.  A  daughter  of  the  latter  suffered 
from  symptoms  resembling  those  of  disseminated  sclerosis. 

Notbing  is  known  of  tlie  pathological  anatomy  of  the  affection,  and 
it  is  unlikely  that  anything  will  be  ascertained.  General  considera- 
tions lead  us  to  refer  it  to  a  deranged  action  of  the  motor  nerve-cells, 
either  in  the  cortex  of  tbe  brain  or  in  the  lower  centres  of  the  medulla 
oblongata  and  spinal  cord.  We  cannot  refer  it  to  the  peripheral 
nerves,  since  their  proved  disease  has  no  such  symptom  for  its  conse- 
quence. It  is  possible  that  it  may  be  due  to  altered  function  of  the 
i.orebellum  or  of  some  of  tbe  basal  ganglia  of  the  brain,  but  the  facts 
to  justify  such  an  hyi>otbe8is  have  yet  to  be  ascertained. 

Tbis  simple  tremor  has  no  consequences  beyond  its  inconvenience. 

It  does  not,  however,  ])revent  the  subject  from  pursuing  his  occupa- 
tion as  efficiently  as  any  other  person.  In  spite  of  the  occasional 
collateral  relation  to  paralysis  agituns,  it  seems  to  have  little  tendency 
to  develop  into  the  latter  disease,  and  certainly  is  lesti  closelj  con- 
nected with  it  tban  is  senile  tremor.  Wben  it  has  lasted  for  several 
years  it  is  seldom  influenced  by  treatment.  In  early  cases,  the  treat- 
ment recommended  for  paralysis  agitans  best  deserves  a  trial,  but 
even  in  them  tlie  affection  is  remarkably  intractable. 

Hysterical  tremor  is  very  common.  It  may  occur  in  two  forms,  one 
fine,  the  other  coarse.     The  latter  often  consists  in  a  rhythmical  mov^ 

•  *  Jouriuil  de  MeJ.  de  Bruielles,'  1882. 
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ntent  of  the  hands  or  head,  continuing  apart  from  any  voluntarj  effort. 
The  fine  tremor  occurs  especiallj  on  movement,  and  its  characteristic 
is  irregularity  (see  Fig.  149,  tracing  9).  It  varies  in  degree  from  time 
to  time,  presents  a  transient,  often  jerky  increase  in  range,  or  accele- 
ration in  time,  which  are  almost  pathognomonic.  Its  characters  and 
treatment  are  described  more  fully  in  the  chapter  on  hysteria. 

Asthenic  Tremor, — In  simple  weakness,  such  as  follows  an  acute 
disease,  muscular  tremor  is  common.  It  is  fine  in  range,  occurs 
only  on  movement,  and  is  usually  most  marked  after  some  slight 
exertion,  as  an  effect  of  fatigue.  The  muscular  weakness,  the  con- 
spicuous general  debility,  the  distinct  cause  of  the  asthenia,  and 
the  usual  absence  of  the  tremor,  for  a  time,  after  rest,  render  the 
nature  of  the  case  clear.  We  do  not  know  whether  it  de}>endB  on 
imperfect  nutrition  of  the  muscles  or  of  the  motor  nerve-cells ;  the 
symptoms  can  be  explained  on  either  hypothesis. 

Toxic  Tremor. — In  mercurial  poisoning,  tremor  is  the  conspiouons 
symptom,  and  also  in  some  cases  of  lead  poisoning  and  in  chronic 
poisoning  by  alcohol,  opium,  and  chloral.  These  forms  need  not  be 
further  considered  here. 


WEY-NECK:  TOETICOLLia 

The  term  "  torticollis  "  or  "  wry-neck "  is  applied  to  those  con- 
ditions in  which  contraction  of  the  muscles  of  the  neck  causes  an  un- 
natural  position  of  the  head.  The  contraction  may  be  a  permanent 
shortening  of  a  muscle,  or  it  may  be  an  active  spasm  in  one  or  several 
muscles.  Besides  these  two  chief  varieties,  a  similar  effect  may  be 
due  to  two  other  causes,  which  are  chiefly  important  in  respect  to 
diagnosis,  and  may  therefore  be  briefly  mentioned.  One  is  simple 
rheumatism  of  the  muscles  of  the  neck,  impeding  movement.  The 
••  stiff  neck  "  of  adults  scarcely  merits  the  distinctive  name  of  wry- 
neck, but  in  children  more  pronounced  deviation  to  one  side  or  back- 
wards is  occasionally  met  with.  The  affection  follows  exposure  to 
cold,  and  is  marked  by  considerable  tenderness  of  the  cervical  muscles, 
which  is  clearly  the  chief  cause  of  the  unnatural  po:«ition.  These  cases 
are  really  rheumatic  and  not  nervous  in  nature,  and  have  been  already 
alluded  to  in  the  account  of  the  diagnosis  of  meningitis.  The  second 
condition  is  one  that  may  be  termed  '*  false  torticollis,"  because  the 
deviation  of  the  head  depends,  not  on  the  state  of  the  muscles,  but  on 
some  other  cause.  The  deviation,  however,  usually  puts  the  stemo- 
mastoid  on  the  stretch,  and  may  thus  give  rise  to  an  erroneous  im- 
pression that  the  muscle  is  contracted,  and  is  the  cause  of  the  devia- 
tion. The  most  common  cause  of  this  form  is  disease  of  the  cervical 
vertebrae.  The  distinction  from  the  true  form  will  be  considered  in 
the  section  on  diagnosis. 
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Fixed  Wrt-neck  :  Covg'evttx'l  Torticollis. 

Fixed  wry-neok  depends  upon  sbortening  of  some  muscle,  almost 
always  the  storuo-mastoid,  which  is  often  also  atrophied,  and  some- 
times firmiT  than  normal.  The  condition  is  met  with  chiefly  in 
children,  and  is  thon^^ht  to  depend,  in  some  cases,  upon  injuiy 
to  the  musclo  from  the  traction  on  the  neck  that  occurs  during  birth 
(Stiomejer).  In  other  cawfs  it  is  supposed  to  be  due  to  developmental 
shortening  of  the  muscle,  the  result  of  the  inclined  position  of  the 
head  of  the  child  in  the  pelvis.*  It  may  not  be  noticed  for  some  time 
after  birth,  in  consequence  of  the  shortness  of  the  neck  of  young 
children.  A  similar  condition  uiaj  arise  in  adult  life  from  an  injury 
to  the  musele,  leading  to  secondary  inflammation,  and  cicatricial  con* 
traction. 

In  tixed  wry- neck  the  head  deviates  a  little  to  one  side,  in  the 
manner  to  be  presently  described  as  characteristic  of  active  shorten- 
ing of  the  stiTno-nuistoid,  and  it  cannot  be  turned  towards  the 
aide  on  which  the  musele  is  contracted.  The  cause  of  the  devia- 
tion is  at  once  seen  when  the  neck  is  examined ;  the  stemo-mastoid, 
on  the  side  towards  which  the  head  c^innot  be  turned,  is  ri^id, 
and  stands  out  conspicuously  ;  there  is  no  active  spasm.  The  affeo- 
tion  is  one  of  Huiall  importance.  It  can  be  readily  and  perma- 
nently cured  bv  division  of  the  tendon  of  the  contracted  muacle. 
When  8tMX>ndary  changes  have  taken  place  in  the  articulations,  it 
may  l»e  necessary  to  keep  the  head  in  a  proper  position,  for  a  time, 
by  some  support. 


Spasmodic  Wrtnecx. 

Spasmodic  wry-neck  is  a  very  different  affection  from  tliat  just 
de«i'ribed,  although  the  two  have  been  sometimes  confused  in  descrip- 
tions of  the  disorder.  The  spasmodic  form  is  a  malady  anal«jgoas  to 
the  fai'ial  s^vism  that  has  been  described  in  the  section  on  diseases  of 
the  facial  nerve. 

It  is  ne\*essary  to  I'onsider  together  all  forms  of  aciiTe  sp^sm  in  the 
muscles  of  the  mn^k.  Neither  the  character  of  the  spasm,  nor  its 
distribution,  afforvls  ground  for  the  separation  of  the  varietitrs  that  it 
presents.  The  spasm  may  bo  eitht-r  tonic  or  cUnio,  and  both  kinds  of 
s|\H^m  may  W  met  with  m  the  same  ca^se,  and  even  at  the  same  time. 
The  most  innn^rtant  diffvi^uoe  in  the  di^t^ibur^on  of  the  spasm  is, 
that  vkhile  in  moi^t  casts  the  sj^>m  is  eithrr  i-onfined  to  one  Side,  or  is 
so  nuioh  CT\  ater  on  one  side  a»  to  cau***  a  laicial  deviation  of  llie  h«^, 

•  U  ^1  tr.'.x-'h  tt'ow  tn^uer  t  »  r.  the  r  jrbt  »"dtf,  wlicii  tirr*  •cf^ett  U^  tht  tiaeenr, 
z%  l>.-iu  :  ^v:r.:*  out,  »ir.c<  is  70  v-a***  i»t  ci  KO  ti^  hrmd  a»  a  tke  •*«*; 
«  kN >.  c  u:.»:U  »n  iT.K \  LJitK'B  ^ncL  &»  «ould  {«ni..t  i£«  ri^ii 
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in  a  few  cases  the  spasm  is  equal  on  the  two  sides,  and  is  either  con- 
fined to,  or  greater  in,  the  muscles  at  the  back  of  the  neck,  so  as  to 
p.oduce  a  backward  movement  of  the  head.  The  second  variety  maj 
couvenientljr  be  distinguished  as  '*  retrocollic  spasm/' 

Etiology. — Spasmodic  toi-ticollis  is  more  common  in  women  than 
in  men.  Of  thirtj-two  cases,  of  which  I  have  notes  (all  those  of 
hysterical  nature  being  excluded),  ten  were  in  males  and  twenty-two 
in  females.  It  commonly  begins  in  the  middle  period  of  adult  life» 
between  thirty  and  fifty  years  of  age.  Two  thirds  of  the  cases  com- 
mence during  this  period;  a  few  commence  between  twenty-five  and 
thirty.*  It  occasionally  begins  after  fifty ;  the  latest  case  that  has 
come  under  my  notice  began  at  sixty-six.  Both  sexes  seem  to  suffer 
in  about  the  same  proportion  at  the  different  ages.  Cases  in  females 
under  thirty  are  often  of  hysterical  nature,  and  this  is  also  probably 
true  of  the  rare  eases  in  which  similar  spasm  is  met  with  in  boys.f 
In  rare  cases,  torticollis,  of  peculiar  and  irregular  forms,  occurs  in 
infants,  chiefly  towards  the  end  of  the  first  year  of  life.  It  usually 
ceiises  after  a  few  months'  duration.  Still  more  rarely  it  begins  in 
childhood  and  persists,  as  in  the  case  of  a  boy  in  whom  it  commenced 
at  the  age  of  four  and  was  still  severe  at  fourteen. { 

Neurotic  heredity  occasionally  predisposes  to  this  as  to  other  mala- 
dies of  the  same  class.  In  some  cases  there  is  a  family  history  of 
epilepsy  or  of  insanity,  and  occasionally  of  diseases  more  closely  allied 
to  torticollis.  The  brother  of  one  patient  had  suffered  from  facial 
spasm,  and  tbe  sister  of  another  (who  was  suffering  from  the  true,  not 
tne  hysterical  form)  had  suffered  from  torticollis  itself,  and  had 
recovered.  In  some  instances  the  patient  has  himself  suffered,  at  a  pre- 
vious time,  from  some  other  functional  disorder  of  tbe  nervous  system, 
migraine,  <&c.  In  one  case  of  persistent  torticollis,  the  patient,  ten 
years  previously,  had  been  affected  with  general  tremor,  which  lasted 
for  three  years  and  then  passed  away.  The  affection  has  followed  an 
attack  of  melancholia. §  It  is  possible  that  true  torticollis  may  grow 
out  of  a  habit- spasm  also;  one  patient  had  been  liable,  for  twenty 
years,  to  nodding  movements  of  the  head  when  he  was  engaged  in 
earnest  conversation.  ||  In  another  case  there  had  been  for  a  year 
occasional  half- voluntary  movements  of  the  head,  in  the  direction  in 

*  In  the  only  earlier  case  that  I  hare  seen,  in  which  the  spasm  commeuced  at 
thirteen,  and  still  existed  at  twenty-nine,  the  moTement  was  somewhat  unusual  in 
its  character,  and  was  probably  a  persistent  habit-spasm,  from  another  form  of  which 
the  patient  hnd  also  suffered.     The  rare  infantile  casei  are  not  included. 

t  See  note  on  p.  662.  It  is  important  to  remember  that  most  varied  and  obstinate 
forms  of  clonic  spasm  occur  in  the  lubjects  of  hysteria,  and  are  apparently  in  aome 
w:iy  due  to  this  di^tease.     They  are  described  in  the  chapter  on  hysteria. 

X  Southam, '  Lancet/  Aug.,  1881. 

§  Allen  Sturge,  *  Lancet,'  1879,  i,  160. 

II  Keynoldi  states  that  he  has  known  the  disease  to  follow  "writers'  cramp* 
^*  System  of  Med.,'  vol.  ii,  p.  787) ;  bat  it  it  probable  that  it  was  merely  the  coni* 
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which  it  was  aftorwards  moved  persistently,  bj  inyoluntarj  spasm, 
while  in  a  third  true  torticollis  was  distinctly  produced  by  intentional 
turning  of  the  bead  to  look  at  a  certain  object,  continued  for  several 
years.  Deprossiiig  emotion  often  precedes  the  onset,  but  less  fre- 
quently than  in  the  case  of  facial  spasm.  In  other  instances  there  is 
a  history  of  some  feebleness  of  general  health.  I  have  more  than  once 
known  the  affection  to  follow  a  fall  at  an  interval  of  a  month  or  two, 
and  a  similar  sequence  has  been  recorded  by  others ;  in  one  recorded 
case,  spasm  on  the  right  side  of  the  neck  followed  a  fall  on  the  left 
temple.*  In  most  of  the  cases  of  apparently  traumatic  origin,  how- 
ever, the  affection  followed  a  fall  or  other  injury  in  which  the  neck 
forcibly  l>ent  or  twi8ted.  In  some  cases  the  disease  seems  to  be 
tinctly  excited  by  ex(>osure  to  cold.  Thus  one  patient  had  a  scTere 
oold,  and  a  rheumatic  stiff  neck ;  as  the  stiffness  passed  off»  clonic 
spasm  came  on.  But  an  initial  feeling  of  stiffness  is  sometimes  taken 
as  evidence  of  ex|H>sure  to  cold,  without  any  real  grounds  for  the 
assumption.  It  is  remarkable  how  seldom  any  peripheral  irritatioo  or 
pain  can  be  traced  as  the  cause  of  the  spasm.  It  has,  howcTer,  been 
observed  to  follow  inflammation  of  the  middle  ear ;  and  in  the  case 
mentioned  above,  in  which  movements  like  habit-s|»asm  preceded  the 
torticollis,  the  onset  occurred  during  an  attack  of  severe  neuralgia  of 
the  fifth  nerve,  which  lasted  for  three  months.  The  raritj  of  this 
cause  may  l>e  due  to  the  fact  that  hardly  any  form  of  pain  about  the 
head  or  neck  is  lessoniHl  by  rotation  of  the  head,  or  induces  such  rota- 
tion  for  its  relief.  Excessive  use  of  the  muscles  is  probably  an  occa- 
sional cause. t  It  is  {Kvssible  that,  in  rare  cases,  spasm  in  the  neck  is 
caused  by  malarial  pi^ison  ^  In  not  a  few  cases  do  immediate  cause 
can  l^  traced ;  the  affection  comes  on  in  robu>t  individuals,  who  are 
api^rently  in  )>erfeot  ht'altb  at  the  time  of  the  onset. 

Among  the  cau:^^s  of  tort i4x>l lis  commonly  described  is  paimlTsts  of 
the  mu$i'les  of  one  siile,  permitting  their  opponents  to  dimw  the  head 
to  the  other  side.  This  is  a  theoretical  cau«e.  which  has  little  counter- 
part in  fact.  It  is  doubtful  whether  a  true  )*aralTtic  torticollis  is  crer 
seen.     The  amount  of  muscular  action  that  is  needed  to  keep  ihe  bead 


rm|r  »pa«n  (W^nnin^,  m  it  foin^tiiDM  does,  i«  tbe  l»Dd)  tktt  artcKfrivA 
writ4B|r.    1  bU  wn*  ftc^  :u  i>D^  cuie  cndrr  my  own  ohMr»ftS2-?n. 

f  annft^WUW  hM  nocvded  a  cam  of  »(««»  in  tbe  bccIe  s^fimiiy  Aift  %•  tLW 
«aaiiK     Th<  »nV«<'t  «idL  a  cirl  «f«d  tw«nt%>f.>Br,  viick.  is  iW  onsie  «€ 
a  warcr.  bad  iV^tas^-A  to  uk^r^  ib^  b<«d  rapcdj  fine  ir 
\>4bM',  Ka:  <«p<cia..5  lo  tbe  UtX^  and  ia  tbe  apatvi  iW  bead 
%S  t)i«  )ti\  Md^.     Bui  the  raar  «a*  refy  tmno'Bal  ia  \hn  Xbo* 
%)ie  b<«ad  wa»  ti^TMsi  u-^  :b«  W-ft*  alti>o&cb  <^-tt)c  *>iiacs  eaae  «b 
■K'wd  «>ct  v^f  that  p.i«&r>fr  y^*  LaaceC  1^7^.  i.  iv.  i^^ 

^  At  ui  a  c^uiC  cf  .:::<-r:^  u^at  coctracs  k*»»  ei  cue  leaa-MSnii  f 
#a^  dft\  at  tbe  stazne  linn.  a=:i  Uaxiac  {:*zs  <r  trc  W«&«)  ia  a cldi£  rf 
lip  :&A  ^      The  c^rii  bad  bad  ititcnaliuvt  fftvc, 
fSNid  ^%  ^c:a:Dr  ,:f :   Is.  *  Laae««,*  ISTi^  )•  ^>. 
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at  rest  in  the  mid-position  is  extremely  small;  the  rotators  are  nume- 
rous, and  all  are  never  paralysed. 

Symptoms. — The  spasm  itself  is  usually  the  first  symptom,  but  in 
a  few  cases  this  is  preceded  or  accompanied  by  pain,  or  by  some  un- 
pleasant sensation.  The  pain  may  be  of  an  acute  neui^algic  character, 
or  it  may  be  a  dull  aching  pain.  It  may  be  felt  in  the  neck,  or  in  the 
occipital  region  on  one  side,  or  behind  the  ear,  or  in  the  arm.  In 
other  cases,  again,  a  sense  of  stifhiess  in  the  neck  attends  the  com- 
mencing spasm.  Less  commonly  the  onset  is  preceded  by  sensations 
of  a  more  or  less  vertiginous  character,  which  may  perhaps  indicate 
some  morbid  action  in  the  nerre-centres,  of  which  the  spasm  is  the 
result.  Thus  in  one  case  the  spasm  c*ommenced  a  few  weeks  after  a 
sudden,  brief,  "  whirling  '*  sensation  in  the  head.  Another  patient  at 
first,  when  walking,  experienced  a  strong  tendency  to  deviate  to  one 
side,  towards  which  there  was  a  slight  rotation  of  the  head,  but 
as  the  rotation  increased  to  distinct  spasm,  the  tendency  to  deviate 
ceased. 

The  actual  onset  of  the  spasm  is  usually  gradual,  and  some  months 
pass  before  a  considerable  degree  is  attained.  It  may  be  occasional 
only,  even  for  years,  chiefly  during  excitement.  Very  rarely  it  comes 
on  acutely,  in  the  course  of  a  single  week,  or  even  in  a  single  day. 
Once  developed,  its  increase  is  usually  steady,  but  now  and  then  it 
ceases  after  a  few  months,  and  recommences  before  many  more 
months  have  passed.  Occasionally  the  interval  is  longer,  even  years. 
In  one  case,  of  a  middle-aged  woman,  it  ceased  after  a  year's  duration, 
and  returned  at  the  end  of  two  years  in  persistent  form.  In  the 
case  mentioned  above,  in  which  the  spasm  commenced  during  acute 
neuralgia  of  the  fifth  nerve,  it  was  at  first  tonic,  and  reached  a  high 
degree  of  severity  in  three  months,  but  passed  away  at  the  end  of  six 
months  from  the  onset,  remained  absent  for  eight  years  and  thea 
returned,  not  again  to  cease.  The  tendency  of  the  head  to  go  to  one 
side  is  often  first  felt  when  the  patient  is  walking  or  excited,  and 
ceases  during  rest  or  mental  tranquillity.  The  seat  of  the  first  spasm 
is  generally  that  in  which  the  conti-actions  are  ultimately  most  severe ; 
in  exceptional  cases  it  commences  in  some  other  part.  In  two  cases 
it  began  in  the  hand,  and  in  one  in  the  face,  although  in  each  the  neck 
was  afterwards  chiefly  affected. 

The  symptoms  vary  according  to  the  muscles  that  contract  most 
strongly.  These  are  generally  the  large  muscles  of  the  neck,  and  in  the 
most  common  form,  torticollis  proper,  the  spasm  is  either  confined  to  one 
side,  or  is  greater  on  one  side  than  on  the  other,  and  hence  its  effect 
is  to  cause  a  deviation  of  the  head  to  one  side,  either  a  rotation  or  a 
lateral  inclination.  Less  commonly,  as  already  mentioned,  the  muscles 
of  both  sides  are  equally  involved,  and  the  head  is  then  inclined 
backwards.  Usually  many  muscles  are  affected ;  in  some  cases  one 
only.    The  sterno-mastoid  is  the  muscle  in  which  the  spasm  is  most 
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frequent,  aod  in  the  cases  of  solitary  spasm,  it  is  almost  always  tbis 
muHcle  that  contracts.  Of  thirty  cases,  there  was  some  spasfn  in  the 
tterno-niaHtoid,  on  one  side  or  on  both,  in  no  less  than  twenty- 
seven.  In  two  thirds  of  the  cases  (nineteen)  the  muscle  was  affected 
on  one  side  only,  and  in  seven  no  other  was  involved.  The  muscle 
most  frequently  asHOciated  with  the  sterno-mastoid  is  the  upper  part 
of  the  trap(>zius,  and  it  is  generally  the  trapezius  on  the  same  side. 
Of  seven  examples  of  this  couibi nation,  the  associated  trapezius  was 
on  the  same  side  in  six.  on  the  other  side  in  one.  But  the  splonius 
is  associated  with  the  sterno-niavstoid  almost  as  frequently  as  the 
trapezius,  and  it  is  usually  the  muscle  of  the  opposite  side.  The 
soaleni  occasionally  contract ;  I  have  once  known  both  scaleni  to  be 
involved  with  one  sterno-mastoid.  Often  there  is  also  spasm  in  the 
]>latysma  invoides,  which  draws  up  the  skin  into  characteristic  foldi^ 
but  does  not  intluence  the  position  of  the  head.  In  rare  cases,  of 
which  I  have  only  seen  one,  rotation  of  the  bead  is  produced  by  the 
deeper  muscles  alone,  probably  the  recti  and  obliqui,and  no  accessible 
muscle  can  be  felt  to  contract. 

The  side  on  which  the  muscles  contract  most  strongly  is  mors 
frequently  that  on  which  the  muscles  turn  the  head  to  the  left,  and 
hence  this  is  the  common  direction  towards  which  the  bead  deviates. 
Thus  the  ri^ht  sterno-mastoid  was  involved  most  or  only,  rather 
more  frequently  than  the  left.  The  right  trapezius,  which  also 
turns  the  head  to  the  left,  w;vs  likewise  affected  more  frequently  than 
the  left,  and  the  left  splenius,  which  turns  the  head  to  its  own  side, 
was  involvtHl  far  more  frequently  than  the  right  Although  the  cases 
are  not  numerous,  the  frequency  with  which  this  rule  obtained  can 
searcely  W  a  matter  of  accident.  It  might  be  anticipated,  a  priori, 
that  the  muscles  which  move  the  head  to  the  right  would  suffer  most, 
because  they  are  associated  in  a*  tion  with  the  right  arm;  but  it  most 
l<e  n^memlvred  that  many  energetic  movements  of  the  right  arm  are 
ef^^ted  towards  the  left. 

In  the  oases  in  which  the  muscles  of  the  two  sides  are  equally 
iuvolveil,  the  sterno-mastoids  are  also  most  fr^uently  aff«<ci€d,  but 
nsuaily  in  ^li^ht  dtvroe.  The  traiirzii  and  sometimes  the  splenn 
cvmtract  strv^ugly.  Rarely  all  the  muscles  of  the  n«ck  seem  to  be  in 
acliou. 

The  m.^vement  of  the  head  caused  by  the  spasm  necessarily  differs 
a^vrxiing  to  the  muscles  that  ar>?  chiefly  implicaird.  We  have  is^i-en 
that  the  $t^a;>m  is  seldom  limbed  to  a  sin^r^e  muscle;  more  often 
seToral  musvies  contnu^t  ti>gr:ber,  and  the  movrment  of  tlfce  h^rmd  is 
that  due  to  tlieir  cvmbiucd  action.  As  the  c\>xLb:i>a:>x^  ar>f  numrr- 
ou*.  aud  the  muM.it s  c\>n:rav-t  in  vsnous  descTv^f*,  xhet  ivsuliiDc 
mv^vcmti^t  v»t  th;r  be^i  Tar:t-s  coLsiirrablr  in  d 
s^  meniurs  i-  the  s.vut»  oase  at  diffrre::*  st^jes^  of  xzr& 

The  #;«^%  v'^  •tjjc^v :  .i\  ao: :  c  a\^  .  e,  c-aust  s  rH.<a:k*a  of 
tc^  Ixiu^  the  n;a>:oid  prvK>e;^  netsx^er  to  uie  uio«r  end  of  taie 


In  thU  moTement  the  f&ce  is  turned  towards  the  opposite  Bide,  th* 
ehiu  U  put  forwards,  and  tbe  he&d  U  aligfatlj  iticliaed  towards  the  aide 
of  tbe  acting  muscle  (Fig.  1G2), 

Tbe  highest  part  of  the  trapftitu  attached  to  the  skull,  wben  acting 
ftlone,  sligbtl;  rotates  the  head  towards  the  other  side,  but  it  inclinw 
the  head  strongly  towaids  its  own  side  and  at  the  same  time  draw* 
the  head  backwards.  It  also  raises  tbe  shoulder,  rotating  the  scapula. 
The  middle  and  lower  parts  of  the  trapezius  are  seldom  iiivolved. 

The  $pleniut  of  one  side  incliaes  tLe  head,  aud  verj  slightlj  rotatea 
the  face  towards  the  same  side. 

Equal  coDtractioD  of  the  trapeiii  and  splenii,  on  both  sides,  causes  m 
backward  movement  of  the  head. 

Fia.  I8B.  Fio.  IGS. 


Tia.  162. — Tortlcnillt  da*  to  apinn  tn  the  I«n  itcrna-mutoid. 

Fta.  153. — Tortirollii.  SpMin,  ehieflj  tonic,  in  the  rieht  ateniQ-iiiutoId, 
and  eap«ci>il,T  in  tlie  right  (pleniui.  with  ■ligltUr  (putn  io  the  Mt  ■pleniui. 
The  patient  »>*  a  man,  agr^  tffentif-Kix,  in  whnm  the  apaam  had  exii(«d  for 
ail  moDth*;  It  commenced  gradually  atter  a  period  of  great  menUl  anxietj. 

The  effects  of  tbe  cbieC  combinations  are  as  follows: — The  association 
of  tbe  ste mo- mastoid  and  tbe  trapezius  of  the  same  side  greatly 
increases  tbe  inclination  of  the  head  towards  tbe  sboulder,  and  this 
increase  in  the  incliuation  prcTeiits  bdv  increase  in  rotation.  The 
association  of  tbe  stemo-mastoid  of  one  side  with  tbe  trapezius  of  tbe 
opposite  side  prevents  the  iiicIinalioDof  the  ht-ad,aud  does  not  appre- 
ciably lessen  tbe  rotrktion  caused  bv  the  former  muscle,  the  tmpezius 
being  a  feeble  rotator.  Hence  the  rotation  of  the  head  is  often 
ver;  ^reat.  Tbe  combination  of  one  ster  no  .mastoid  and  the  oppo- 
site sjileniiis  causes  extreme  rotation  of  tbe  head,  so  that  the  face, 
as  in  Fig.  152,  mav  be  turned  towards  the  shoulder.  I  have  not  seen 
any  case  in  which  one  ster no- mastoid  was  associated  with  the  splenins 
of  tbe  same  side,  but  the  resulting  movement  would  probably  be 
MmiUr  to  that  produced  by  the  combination  with  the  trapeaius  of  the 
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•ame  side,  a  strong  inclination  of  the  hend  towards  tbe  slioulder.  la 
the  case  shown  in  Fig.  153  both  splenius  muscles  were  involTcd  (the 
right  most),  as  well  as  the  right  stern o- mastoid,  and  a  strongly 
backward  inclination,  with  some  rotation,  was  the  result. 

Bilateral  spasm,  equal  on  tho  two  sides,  always  causes  a  back* 
ward  movement  of  tlie  head,  because  both  s tern o- mastoids  scarcely 
ever  contract  alone,  and  the  spasm  in  the  muscles  at  the  back  of 
tho  neck  draws  the  head  backwards,  and  then  tlie  inclination  is  in- 
creased by  the  sterno- mastoids.  It  is  doubtful  whether  there  is  eyer 
a  forward  movement  in  any  case  properly  belonging  to  the  group  now 
under  consideration.  The  retroflexion  of  the  neck  is  sometimes  Tery 
great ;  the  face  may  even  be  horizontal,  turned  directly  upwards,  as  in 
one  case  that  I  have  seen.  Such  extreme  spasm  is,  however,  rare; 
more  often  the  contraction  is  moderate  in  degree.  An  interesting 
fact  about  this  retrocollic  spasm  is  that  contraction  in  the  frontales 
muscles  is  almost  always  associated  with  the  spasm  in  the  back  of  the 
neck.  The  association  is  a  physiological  one;  in  the  act  of  looking 
ui>wards  the  head  is  bent  back,  and  tbe  eyebrows  are  raised  by  the 
frontales.  If  the  spasm  is  clonic,  the  contraction  in  the  forehead  is 
synchronous  with  that  in  the  muscles  of  the  back  of  the  neck. 

The  spasm  in  all  forms  of  torticollis  may  be  either  tonic  or  clonic, 
and  often  both  kinds  of  spasm  occur  together;  clonic  spasm  may 
become  tonic  as  it  Itecomes  intense,  or,  more  commonly,  tonic  spasm, 
as  it  increases,  becomes  clonic  and  jerky.  It  usually  varies  in 
intensity  from  time  to  time,  and  either  form  may  be  intermittent. 
The  patient  is  able  to  keep  the  head  still  for  a  time,  but  every  now 
and  then  it  is  drawn  to  one  side,  either  steadily  or  in  jerks.  The 
spasm  is  seldom  absent  for  more  than  a  few  minutes.  As  it  comes 
on,  tho  affected  muscles  stand  out  conspicuously  in  their  contraction. 
Occasionally  the  spasm,  either  tonic  or  clonic,  is  practically  continnoos. 
The  same  variations  are  seen  in  the  reirocollic  variety,  but  clonic 
spasm  is  relatively  more  common,  and  intermissions  are  less  conunon. 
The  contractions  are  often  moderate  in  decree  and  frequent  in  recur- 
renc*e,  so  that  the  8|>a»m  (especially  at  first)  bears  more  resemblance  to 
tremor  than  in  the  ordinary  forms. 

In  most  casi's  there  is  a  strong  tendency,  in  the  course  of  time,  for 
the  spism  to  spre^td  and  to  involve  other  muscles  in  addition  to  that  in 
which  it  commenced.  Even  when  the  contractions  are  limited,  if  the 
movement  of  the  head  is  forcibly  prevented,  tbe  spasm  often  tempo- 
rarily spreads  to  other  muscles.  Thus,  in  a  case  in  which  one  splenius 
alone  habitually  contracted,  if  the  movement  was  preTented,  the 
sterno- mastoid  began  to  contract. 

In  some  cases  the  spasm  is  nut  limited  to  the  mnsdes  <^  the  neck ; 
it  involves  either  the  arm,  or  the  face,  or  the  muscles  of  mastication. 
The  face  is  seldom  constantly  involved,  but  muscles  occasionally 
eontiuit  during  a  severe  paroxysm.  In  one  Insfanire,  wilk  donic 
spasm  in  one  sterno -mastoid  and  tiapexiu%  at   tbe  bcigbt  ot  thm 
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attack,  there  was  often  twitchiDg  of  the  eyelids  and  pouting  of 
the  lips.  The  spasm  in  the  face  maj  occur  on  the  side  on  which  the 
sterno-mastoid  contracts,  or  contracts  most  stronglj.  In  one  instance, 
in  which  there  was  continuous  clonic  spasm  in  the  right  stemo- mastoid, 
and  very  little  in  the  left,  there  were  almost  constant  contractions  in 
the  right  side  of  the  face.  Barely  the  spasm  is  equal  on  the  two  sides 
of  the  face  when  the  spasm  in  the  neck  is  unequal,  as  in  a  case  just 
mentioned.  In  retrocollic  spasm  there  may  be  some  bilateral  contrac- 
tion in  the  lower  facial  muscles,  es- 
pecially in  the  elevators  of  tbe  upper 
lip,  at  the  height  of  a  paroxysm,  in 
addition  to  the  constant  spasm  in  the 
frontales,  already  described.  The 
masseters  are  involved  in  true  torti- 
collic  spasm  rarely,  and  only  at  the 
height  of  a  paroxysm.  In  chronic 
retrocollic  spasm  they  are  sometimes 
constantly  affected. 

When  the  arm  is  involved,  there  is 
always  unequal  spasm  in  the  two  sides 
of  the  neck.  The  stemo-mastoid  that 
is  most  affected  may  be  on  the  same 
side  as  tbe  arm,  or  on  the  opposite 
side.  In  the  cases  that  I  have  seen 
in  which  the  arm  was  affected  after 
the  neck,  it  was  the  arm  on  the  side 
opposite  to  the  most  affected  stemo- 
mastoid.  When  the  arm  is  affected 
first,  either  sterno-mastoid  may  be  the 
seat  of  tbe  chief  spasm,  and  tbe  head 
may  thus  be  turned  from,  or  inclined 

towards,  the  arm  that  is  affected.    In  ^^f:  IS^.-Spasm,  chiefly  tonic,  ia 

the  left  sterno-mastoid.  right  tra« 
one  case  of  clonic  spasm  in  the  right 

stemo-matitoid,  there  was  also  spasm 

in  the  left  deltoid,  but  in  no  otber 

muscle.      Anotber   instance    of   tbis 

relation  is  presented  by  the  patient 

shown  in  Fig.  154.    In  him  the  spa«m 

commenced  in  tbe  arm  and  spread  to  the  neck,  where  it  involved  the 

right  sterno-mastoid,  the  left  trapezius  and  splenius,  and  the  right 

platysma.     It  became  continuous  in  both  arm  and  neck,  so  that  tbe 

upper  arm  was  in  constant  strong  adduction,  and  the  forearm  was 

carried  in  front  of  the  body,  while  the  face  was  turned  towards  the 

shoulder. 

As  an  instance  of  tbe  peculiar  forms   met  with  occasionally  in 

infants  may  be  mentioned  that  of  a  girl,  aged  eleven  months,  whose 

head  was  drawn  strongly  to  the  left,  and  agitated  by  clonic  spasm  for 


pezias,  and  the  whole  of  the  right 
arm,  which  was  strongly  adducted 
by  spasm  in  the  pectoralis.  The 
patient  was  a  mHn  aged  forty -six, 
in  whom  the  spasm  had  existed  for 
two  years.  It  commenced  gradu- 
allv  in  the  hand. 
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a  few  minutes,  twelve  to  twenty  times  a  day.  The  affection  had  com* 
menced  acutely,  without  obvious  cause.  At  first  each  attack  was 
attended  l»y  deviation  of  the  left  eye  to  the  ri^'ht.  and  by  nystagmus 
in  this  eye  during  the  intervals,  but  the  eye  symptoms  ceased  after  a 
few  weeks.  A  sister  of  the  child  was  said  to  have  suffered  in  the 
same  wiiy,  for  a  time,  at  about  the  same  age. 

ConHidorablc  spasm  always  occasions  discomfort  to  the  patient, 
])artly  duo  to  fatigue  in  the  muscles.  There  is  not  commonly  any 
actual  cramp-like  pain  in  them.  The  neuralgic  pain  that  is  often 
complained  of  at  the  onset  usually  ceases  after  a  time,  but  sometimes 
continues  in  varying  degree.  When  there  is  spasm  in  the  arm,  the 
limb  is  often  the  seat  of  considerable  pain,  and  I  have  known  severe 
pain  in  both  arms  to  attend  the  attacks  of  spasm  in  the  neck.  It  is 
said  tliat  there  are  occasionally  tender  points  in  the  course  of  the 
cervical  nerves,  but  they  are  not  common.  Another  rare  sensory  sym- 
ptom is  tingling  and  numbness  in  the  arm,  from  the  compression  of 
the  nerves  of  tlie  brachial  plexus  by  the  scaleni. 

The  muscles  that  are  the  seat  of  considerable  spasm  undergo,  in 
time,  some  hypertrophy,  and  may  become  very  distinctly  larger  than 
those  on  the  other  side.  They  never  waste.  The  electrical  irrita- 
bility is  generally  normal,  sometimes  indeed  it  is  abnormally  great,  so 
that  a  very  weak  current  of  either  kind  suffices  to  put  the  muscles  in 
a  state  of  strong  contraction* 

The  course  of  the  disease  varies  in  different  cases.  Often  the  spasm 
slowly  increases  in  intensity  and  widens  in  range,  but  ceases  to  be 
progressive  after  a  few  years,  and  may  remain  stationary  for  the  rest 
of  life.  In  other  cases,  however,  it  remains  slight,  sometimes  con- 
fined to  a  single  muscle,  and  may  not  undergo  perceptible  increase 
during  many  years.  Less  commonly  it  diminishes  after  it  has  Listed 
for  a  few  months  or  years,  and  may  pass  away,  either  spontaneously 
or  as  the  result  of  treatment,  and  it  may  return  after  a  variable  period 
of  freedom,  as  in  the  cases  mentioned  in  the  section  on  causation.  In 
some  instances  it  does  not  disappear  altogether,  although  it  becomes 
slight  and  oiKVisional.  In  a  case  recorded  by  Brodie,  the  sj»asm  ceased, 
for  the  time,  during  an  attack  of  insanity,  and  I  have  seen  an 
analogous  ease.  The  disease  d<^>es  not  develop  to  any  disorder  of  more 
serious  character,  nor  has  it  any  tendency  to  short«;n  life,  although  it 
may  lessen  very  much  the  pleasure  of  existence. 

Pathology. — In  no  case  of  torticollis  has  a  lesion  been  found  thai 
can  l>e  reg.irviiHl  as  an  indication  of  the  morbid  process  to  which  the 
spasm  is  due.  The  pathoK>gy  of  the  disease  is  tberefure  a  matter  of 
inference  from  its  symptoms,  its  causes,  and  from  what  we  know  of 
the  nature  of  allied  diseases,  especially  of  facial  s|^asm  (see  p.  248). 
It  is  almt^st  superfluous  to  stat«  that  the  morbid  process  cannot 
be  in  the  muscles  themselves.  The  facts  that  manj  muscles  are 
involved*  and  that  when  the  spasm  commences  in  a  single  moads  il 
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nsiially  spreads  to  others,  as  well  as  the  general  pathology  of  spasm, 
make  it  probable  that  the  muscular  contractions  depend  on  the  over- 
action  of  nerve-cells,  and  not  on  any  irritation  of  nerve- fibres.  But 
we  do  not  know  what  nerve-cells  are  primarily  deranged,  whether  thejr 
are  the  cells  of  the  lower  spinal  centres,  or  those  of  the  higher  cortical 
centres.  The  symptoms  suggest  that  in  some  cases  the  lower,  and  in 
otiier  cases  the  higher  centre  is  that  from  which  the  discharge  origi- 
nates, because  tho  distribution  of  the  spasm  indicates  that  the  func- 
tional level,  so  to  speak,  of  the  discharge  is  not  always  the  same.  In 
some,  the  affected  muscles  are  those  that  act  together  in  producing  a 
given  movement,  although  they  are  supplied  by  different  nerves.  It 
seems  probable  that  such  a  spasm  depends  on  the  over-action  of  a 
centre  in  which  movements,  rather  than  muscles,  are  represented.  On 
the  other  hand,  when  the  s[>asm  is  of  a  single  muscle,  or  of  muscles 
that  are  not  physiologically  associated,  it  seems  more  probable  that  it 
depends  on  a  lower  centre,  such  as  the  spinal  or  bulbar  g^ey  matter 
from  which  the  nerves  proceed.  The  physiological  association  of 
muscles  is  specially  noticeable  in  the  contraction  of  the  frontales  in 
retrocollic  spasm.  These  muscles  are  innervated  from  the  facial 
nucleus  in  the  pons,  while  the  muscles  at  the  back  of  the  neck  are  for 
the  most  part  innervated  from  the  spinal  cord.  It  seems  far  more 
probable  that  such  an  associated  spasm  depends  on  the  cortical 
centres  than  that  it  is  due  to  the  lower  centres.  So,  too,  in  the  cases 
in  which  there  is  spasm  in  the  muscles,  on  both  sides  of  the  neck, 
that  are  concerned  in  turning  the  head  to  one  side.  On  the  other 
hand,  such  an  association  as  that  of  the  muscles  which  incline  the 
head  towards  one  shoulder,  or  strong  spasm  limited  to  one  stemo- 
mastoid  and  the  opposite  deltoid  muscles,  seems  more  intelligible  on 
the  assumption  that  the  over-acting  nerve- cells  are  those  of  the  lower 
centres,  since  these  muscles  do  not  commonly  act  together  without 
others.  The  causation  of  the  disease  by  injuries  that  involve  forcible 
bending  of  the  neck  also  suggests  that,  in  such  cases,  the  spasm 
proceeds  from  the  lower  centre.  We  have  seen  reason  to  believe  that 
the  over-action  that  causes  facial  spasm  is  sometimes  in  the  cortical 
centres,  and  sometimes  in  the  lower  centres.  At  the  same  time  we 
must  not  lay  too  much  weight  on  the  significance  of  functional  asso- 
ciation. It  is  probable  that  the  connection  of  the  cells  of  the  lower 
centres  is  determined  by  this  association,  and  the  manner  in  which 
the  spasm  spreads  among  tho  muscles  on  both  sides  is  often  more 
intelligible  on  the  assumption  that  the  over-acting  cells  are  those  of 
lower  centres.  It  may  be  noted,  moreover,  that  there  is  reason  to 
believe  that  structures  in  the  lower  part  of  the  pons  Varolii  influence 
the  associated  action  of  rotation  of  the  head  (see  p.  187).  There  is 
one  important  difference  between  the  spasm  in  torticollis  and  that 
which  occurs  in  the  ^ame  muscles  as  a  consequence  of  cortical  disease. 
In  the  latter  a  conjugate  deviation  of  the  eyes  is  usually  associated 
with  vhat  of  the  head,  and  this  is  true  also  of  the  spasm  that  results 
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from  irritation  of  the  stnictures  in  the  poni.     In  ordioarr  torlicoIS^ 
Lowever  widely  the  B[m8m  sprcuds,  the  muscles  of  the  cvehal!  tre  act 
implicated.     From  these  considerationa  it  seems  douhtfnl  whetlier 
hnre  at  present  BufGcient  evidence  to  justify  us  in  coming  to  Ktj  ct» 
elusion  regarding  the  seat  of  the  primarj  over-action  of  tbe 
which  causes  the  syiiiptoma. 

The  nature  of  the  morhid  process  is  also  inrolred  in  u  ■ 
}bBcnrity  as  it  is  iu  all  oLhcr  similar  s]>asmodic  diseuei.  Thil 
there  is  an  unnatural  stale  of  the  nerve-cells,  in  consequt^uoe  of  nliiii 
nerve-force  is  spontaneously  liberated,  is  scarcely  more  tha.a  a  iiUIfr 
ment  of  tlie  observed  facts,  and  leaves  us  still  ignorant  of  tit 
condition  on  which  the  phenomena  depend.  There  is  at  pri-idat  M 
evidence  that  the  over- action  of  the  cells  de]>endB  on  any  morbid 
process  outside  them,  or  any  lesions  that  could  be  detected  hv  luVt^ 
eye  or  microscopiciU  examination.  The  fact  that  neurotic  hrrahlf 
oan  often  l>e  traced  as  a  predisposiug  cause,  suggests  that  tlieoier- 
action  has  its  ori)j;in  io  a  piimary  deraugi^ement  of  the  nerve- rlvargtl 
themselves.  It  is  lo  be  noted  ihat  this  disease,  in  common  wilh  <tlia 
■  pasmodic  affentions  of  the  same  class,  comes  on  usuaLy  tn  adult  ]it, 
and  seems  to  de^)end  on  a  locul  failure  in  the  stability  of  function  U4 
has  been  long  developed,  and  cannot  therefore  be  ascribed  either  toi 
imperfect  establishment  of  function  on  the  one  band,  or  to  tcMt 
senile  changes  od  the  other.  In  their  occurrence  at  the  lime  vhl 
nerve-action  might  be  eipecl«dlo  possiess  its  full  s  I  ability  and  predw^ 
and  al«o  iu  their  loctil  character,  these  aCEections  constitute  aD«Di|B 
to  whieh  we  have  as  yet  no  solution. 

DiAONosia. — The  diagooaia  of  spasmodic  torticollis  seldom  prtwntl 
any  difficulty.  The  condition  that  has  been  termed  "  false  lorticolU),* 
in  which  there  is  a  deviation  of  the  head  from  some  other  nuie  llM 
muscular  conti'action,  is  readily  distinguished  from  the  varietj  tlotll 
due  to  shortening  of  one  stemo-mastoid  (with  which  alone  it  i»  li^l^ 
to  be  confounded)  by  noting  the  relation  between  the  [lOBition  of  tid 
head  and  the  side  on  which  the  muscle  is  tense.  In  the  spurioV 
form  the  sterno- mastoid  is  tense  on  the  side  towards  which  thcfMtM 
turned;  in  the  true  form  the  tension  is  of  the  op[x>site  mm 
Betrocollic  spasm,  when  the  movements  are  small  in  range,  is  tpt  H 
be  mistaken  fur  simple  tremur.  but  the  muscular  contractions  cutl 
felt  to  be  more  violent  than  they  ever  are  in  simple  tremor, 
associated  spasm  in  the  frontales,  which  has  b--en  conspicuoqs  iail' 
the  cases  I  have  seen,  supplies  an  absolut«  distinctioo  bMwsn  H* 
two  affections.  Another  occasional  difficulty  is  the  distiaotwii  rftM 
torticollis  from  hysterical  spasm  of  torticollic  typ«.  Tba  bcti  tf 
etiology  show  that  under  thirty  true  torticollis  seldom 
females,  and  therefore  at  that  period  there  will  always  ba  I 
tion  that  the  affection  is  hysterical,  but  after  thirtj 
eei  must  not  be  allowed  weight.    As  a  rule,  bysteiv 
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spread  from  the  neck  to  the  trunk»  which  becomes  affected  bj 
writhing  moTements.  In  all  the  cases  that  I  have  seen  in  which  the 
conditions  of  onset  raised  a  suspicion  of  the  hysterical  nature  of  the 
case,  and  the  spasm  was  limited  to  the  neck,  and  was  typical  in  form, 
the  affection  turned  out  to  be  the  true  variety.  There  is,  indeed,  no 
absolute  criterion  by  which  this  poiut  in  diagnosis  may  be  determined. 
I  have  e?en  known  recovery,  under  treatment  suited  for  an  hysterical 
affection,  to  be  followed  by  a  return  of  persistent  spasm* 

Pbognosis. — The  facts  of  the  course  of  torticollis,  already  men- 
tioned, show  that  the  prognosis  must  be  grave  in  every  developed 
ease.  The  more  severe  the  spasm,  the  wider  its  extent,  and  the  longer 
its  duration,  the  smaller  is  the  prospect  that  considerable  relief  or 
cessation  will  he  obtained.  This  is,  however,  greater  in  the  first  half 
of  adult  life  than  m  the  second,  and  it  is  better  when  the  spasm  is 
variable  than  when  it  is  uniform  in  seat. 

Tbeatmknt. — The  removal  of  any  influences  that  can  be  regarded 
as  having  helped  to  induce  the  disease  is,  of  course,  of  the  first  import- 
ance. Cases  do  not  often  come  under  treatment  in  the  early  stagSb 
but  it  is  desirable  that  any  stiffness  due  to  cold,  that  has  lasted  for  an 
unusually  long  time,  should  be  treated  by  rest  and  hot  applications. 
Unfortunately  it  is  very  rare  for  causal  treatment  to  have  any  appre- 
ciable influence  on  the  disorder.  The  same  may  be  said  of  tonic  treat- 
ment in  general,  necessary  as  it  is  to  give  tonics  whenever  they  ar^ 
indicated.  Drugs  that  may  be  called  "stimulant  nervine  tonics,'* 
such  as  valerianate  of  zinc  and  asafcetida,  sometimes  have  a  marked 
influence  on  the  spasm,  even  in  cases  in  which  it  is  certainly  not 
hysterical  in  nature.  In  one,  the  adminstration  of  these  two  drugs, 
without  other  treatment,  reduced  severe  spasm  to  a  very  trifling  degree 
of  intensity,  and  the  improvement  continued  for  some  months,  but  the 
spasm  then  increased  again  and  resisted  all  remedies.  Sedatives 
frequently  lessen  the  spasm  while  their  action  on  the  system  continues, 
especially  opium,  morphia,  chloral,  succus  conii  in  large  doses  (gra- 
dually increased  to  two  ounces),  bromide  of  potassium,  and  Indian 
hemp.  But  the  discontinuance  of  the  drug  is  usually  followed  by  a 
relapse  to  the  former  degree  of  severity,  although  occasionally  this  does 
not  take  place  for  some  weeks  or  even  months.  I  have  only  once 
known  g^eat  and  permanent  improvement  to  result  from  the  internal 
administration  of  sedatives,  which  in  this  case  consisted  of  the  com- 
bination of  bromide  of  potassium  and  cannabis  indica.  There  is  one 
mode  of  treatment  that  has  in  many  cases  hsd  a  more  lasting  influence^ 
but  it  is  a  remedy  that  has  to  be  carefully  weighed  in  the  baJanoe 
against  the  disease, — the  hypodermic  injection  of  morphia.  Continued 
for  several  mouths,  in  doses  increased  gradually  to  half  a  grain  or  a 
grain  a  day,  it  has  entirely  removed  the  spasm.  But  the  patients 
so  treated  find  the  discontinuance  of  the  drug  extremely  dijfficalt^ 
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not  only  on  account  of  tbo  craviDg  for  it  that  is  established,  but  also 
because  (what  is  perhaps  part  of  the  craviug)  thej  feel,  or  imagine 
they  f4'el,  a  tcudency  to  the  return  of  the  spasm  if  the  drug  is  dis- 
oontiniicd.  In  one  very  severe  and  distressing  case  of  retrocollio 
•pasni,  in  a  man  aged  forty-five,  all  muscuhir  contractions  ct^ased 
under  i\u)  inQueiice  of  the  drug,  and  the  patient  has  now  been  free 
for  ten  yours,  but  has  never  left  off  the  use  of  morphia,  although  he 
has  not  iucreased  the  dose  above  that  named.  A  patient  so  treated 
should  undergo  a  subsequent  course  for  the  eradication  of  the  morphia 
habit,  before  lie  passes  from  the  hands  of  the  practitioner,  and  the  effect 
of  the  withdrawal  of  the  morphia  should  be  carefully  observed.  Co« 
oaine  may  be  used,  but  for  a  time  only,  as  the  morphia  is  being  with- 
drawn. Unh>88  these  measures  are  adopted,  the  treatment  is  the 
substitution  of  one  morbid  state  for  another,  and  that  which  is  8ub« 
stituted  may  be  iu  tlie  end  the  more  harmful  of  the  two.  The  patient 
above  mentioned,  however,  has  had  ten  years  of  perfect  comfort  in 
exchange  for  a  condition  that  was  most  distressing  ;  the  spasm  was  so 
severe  that  he  could  never  enter  a  public  conveyance  on  account  of  the 
painful  observation  he  excited.  Reynolds  has  also  described  favorable 
results  from  the  treatment.*  The  addition  of  arsenic  to  the  injected 
morphia  has  l»eeu  advocat^^d  by  Badcliffe,  but  arsenic  alone,  either  bj 
the  mouth  or  by  hyfHHltTmio  injection,  seldom  has  much  influence,t 
and  it  is  then*foi*e  pn»bable  that  the  influence  of  the  combination 
is  due  chiefly  to  the  morphia.  The  beneficial  influence  of  internal 
remedies  has  been  chiefly  observed  in  cases  in  the  first  half  of 
adult  life,  in  which  there  is  occasionally  a  distinct  tendency  for  the 
spasm  to  suWide  and  even  cease.  The  energetic  and  prolonged  nse  of 
uoiphtA  is,  however,  an  exception  to  this,  since  it  has  been  equallj 
effective  in  later  life. 

Electricity  has  In^n  used  in  various  ways  in  the  treatment  of  tlie 
distNftj^.  The  methiHl  that  has  generally  been  employed  is  the  appli« 
eation  of  the  voltaic  current  to  over-acting  muscles,  a  weak  carrent 
Wiu^  used,  which  has  some  sedative  influence.  The  positiTe  pole 
may  be  pla^^e^l  just  Wlow  the  occiput  or  on  the  hii^hest  accessible 
|tait  of  the  nerre,  and  the  negative  on  e^ch  contnutiog  mnscle  for 
five  or  t<-n  m:nutes.  Thus  employed,  it  has  been  said  to  do  good  in 
some  caM^ ;  in  ore  of  severe  bilateral  spasm,  recorded  by  Poore,  the 
affevtion  almi^^^t  c«'a:i>evl  under  the  trvatment,  but  the  case  was  peealiar. 
and  (HvsMiiIy  aliievl  to  the  hT>tt'rical  form.  In  geijeral,  <>leclricitT 
fad$  to  do  more  than  pioduce  a  ^liglt  and  transient  dimiuntion  in  the 
$pa>Lm ;  1  hare  not  mv$<If  «i«<en  any  prmianent  good  renilt  from 
the  a^reiit,  t^t'D  whtn  u^nc  lx^L>tinut•d.  Faxauisatian  of  the  aatagnw 
Tii>ts  of  tbt  ovrr>>ii<tic^  iiiU>oles   has   l^^en  reooaiBeDded,  bat  this 

t  A  c^i«  v>f  <y^v.^.c  t^psasL  «>icl  rt«r  rerpd  under  t^  aflaihiii  laiiia  af  ■imiiic. 
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method  is  as  destitute  of  rational  foundation  as  it  certainlj  is  of 
practical  eftoct.  The  disease  probably  never  results  from  the  weak- 
ness of  the  opponents,  and  cannot  he  lessened  bj  increasing  their 
activitj.  A  blister  orer  the  contracting  muscles  maj  lesseu  the  spasm 
for  a  time  in  very  marked  degree,  but  the  effect  is  seldom  as  per- 
manent as  it  often  is  in  hysterical  spasm.  Blisteriug  over  the  cervical 
spine,  however,  apparently  arrested  the  affection  in  one  instance.* 

Mechanical  supports  afford  occasionally  some  relief,  which  depends 
on  the  fact  that  the  greater  the  movement  and  muscular  contraction, 
the  greater  is  the  discomfort  produced.  Many  patients  are  compara- 
tive^ easy  when  they  are  sitting  in  a  chair  with  a  high  back,  against 
which  they  can  fix  the  head.  The  best  support  is  one  in  which  a 
rigid  rod  is  carried  up  to  the  back  of  the  head,  and  from  its  top  a 
small  pad  projects  on  the  side  towards  which  the  occiput  is  turned  by 
the  spasm,  so  that  the  patient  is  able  to  press  the  head  against  the 
pad.  The  instrument  needs  careful  contrivance,  having  to  be  specially 
adapted  to  each  indi?idual  case,  and  it  is  only  when  the  spasm  is 
moderate  in  degree  that  the  expedient  is  very  successfuL  Instru- 
ments that  are  designed  to  fix  the  head  rigidly,  and  prevent  all  move- 
ment, can  never  be  endured. 

Surgical  measures  have  been  frequently  employed  in  the  treatment 
of  torticollis,  but,  with  one  exception,  their  effect  has  been  slight  and 
disappointing.  The  most  useless  procedure  that  has  been  employed 
is  the  division  of  the  tendon  of  the  contracting  muscle.  This  has 
been  sometimes  done  apparently  because  the  operation  cures  the  totally 
different  fixed  wry-neck.  In  active  spasm  it  is  worse  than  useless, 
because  the  division  of  the  tendon  permits  the  muscle  to  shorten, 
while  it  does  not  check  the  spasm,  and  the  greater  the  contraction  of 
the  muscular  fibres  the  greater  is  the  pain  occasioned  by  the  contrac- 
tion. In  one  case  that  came  under  my  notice  some  time  after  the 
operation  had  been  performed,  the  patient's  suffering  was  much  in- 
creased, and,  possibly  in  consequence  of  the  increased  pain,  the  spasm 
had  spread  to  other  muscles. 

In  many  cases  in  which  the  spasm  was  confined  to,  or  greatest  in, 
the  stemo-mastoid,  or  in  this  and  the  trapezius,  the  spinal  accessory 
nerve  has  been  stretehed.  Temporary  relief  has  followed,  but  when 
the  effect  of  the  stretching  had  passed  away,  the  spasm  has  almost 
invariably  returned  in  its  original  severity.f  The  only  operation 
that  can  be  credited  with  an  approximate  or  actual  cure  of  the  affec- 
tion is  division  of  the  nerve,  with  excision  of  a  piece,  half  an  inch  or  so 
in  length,  to  prevent  reunion  of  the  ends.  The  operation  causes,  of 
course,  permanent  paralysis  and  atrophy  of  the  muscular  fibres  to 

*  Morton  Prince, '  Boston  If  ed.  Mid  Sorg.  Joum.,'  1888. 

t  The  only  case  in  which  great  improvement  followed  stretching  was  very 
nnasnal  in  the  fact  that  tlie  patient  was  a  boy  of  fonrtaen,  and  the  spasm  affected 
also  the  muscles  of  the  back  and  both  arms.  It  wns  probably  more  closely  allied 
to  the  hysterical  than  to  the  ordinary  form.    (So«itham»  '  Lanoet»'  1881,  ii,  p.  869.) 
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which  the  nerve  is  distributed,  of  the  whole  muscle  if,  as  in  tlie  caM 
of  the  storno-mastoid  and  upper  part  of  the  trapezius,  there  is  no 
other  nerve  supply.  All  spasm  in  the  muscle  thus  paralysed  is 
necessarily  abolished.  Campbell  de  Morgan  first  cured  a  patient  (in 
1862)  by  this  procedure,  and  it  has  since  been  employed  with  success 
in  many  cases.  When  other  muscles  have  also  been  involved,  in 
slighter  degree,  the  arrest  of  the  spasm  in  the  muscles  first  and 
most  affected  has  fre(|ueutly  been  followed  by  a  remarkable  diminution 
in  the  contractions  in  the  other  muscles,  which  have  subsided  to  a 
merely  trifling  degree,  and  sometimes  have  gradually  ceased.  When 
other  muscles,  as  the  splenius,  complexus,  &c,,  have  been  the  se^t  of 
severe  spasm,  this  has  commonly  pei^isted  after  the  operation  on 
the  spinal  accessory  nerve ;  but  it  has  been  shown  by  Keen  and  Noble 
Smith  that  this  spasm  may  also  be  reduced  to  a  slight  degree,  or  re- 
moved, by  the  subsequent  division  of  the  posterior  branches  of  two  or 
three  of  the  cervical  nerves  supplying  the  muscles  involved.  Neurec- 
tomy is  certainly  the  most  successful  method  yet  employed  in  the 
treatment  of  torticollis.  The  paralysing  effect  of  the  division  of  the 
branches  of  the  spinal  nerves  is  unimportant;  the  palsy  of  the  sterno- 
mastoid  interferes  with  the  movement  of  the  head  in  some  deg^ree, 
but  very  little  with  its  position  ;  that  of  the  trapezius  lessens  the 
power  of  the  arm,  but  this  is  a  far  slighter  inconvenience  to  the  patient 
than  the  spasm  which  it  replaces.  The  remarkable  subsidence  of 
moderate  spasm  in  other  muscles  than  those  chiefly  affected,  may 
perhaps  be  due  to  the  fact  that  the  operation  nece^^sarilj  arrests  the 
transmission,  not  only  of  the  motor  impulses  to  the  muscle,  but  also  of 
the  afferent  impulses  from  the  muscle  to  the  centre.  These,  generated 
by  the  muscular  contractions,  must  be  intense  and  constant,  and  may 
be  concerned  in  the  extension  of  the  central  over-action.* 


TETANUS. 

Tetanus  is  a  disease  of  the  nervous  system,  characterised  by  persis* 
tent  tonic  spasm,  with  violent  brief  exacerbations.  The  spasm  almost 
always  commences  in  the  muscles  of  the  neck  and  jaw,  causing 
closure  of  the  jaws  (trismus,  lockjawf),  and  involves  the  muscles  of 
the  trunk  more  than  those  of  the  limbs.  It  is  always  acute  in  onset, 
and,  of  those  who  are  attacked,  a  very  large  proportion  die.  The 
disease  is   usually  the  result  of  a  wound    (traumcUie  ieianus),  but 

*  Among  the  CAses  of  succesaful  neurectomy  described  and  discaticd  are  thof«  of 
De  Morgan,  •  Med.-Chir.  Kev./  1866,  and  'Lancet,*  Aug.,  1867;  Annandnle, 
'Lancet.'  1879;  Sands,  Tillaux,  and  Hansen;  cases  quoted  by  Bowlby,  'Injuries 
and  IMfteases  of  Nerves  ; '  Hallance,  '  St.  Thomas's  Hosp.  Rep./  1884;  Keen, '  Annak 
of  Surgery/  Jan.,  1801 ;  Noble  Smith, '  Brit.  Med.  Journal/  1891,  and  a  pamphlet^ 
*  Spasmodic  Wry-neck/  in  which  are  quoted  the  details  of  all  tbo  pablished 

t  Properly  "  locked  jaw." 
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•ometimes  occurs  without  external  injurj,  especiallj  after  exposure  to 
cold  (idiopathic  or  rheumatic  tetanui).  It  occurs  also  in  newlj-born 
children  (tetanus  neonatorum,  trismus  neucentium),  and*  rarelj,  after 
childbirth  or  abortion  (puerperal  tetanus)* 

Etiology. — Traumatic  tetanus  is  far  more  common  in  males  than  in 
females,  the  proportion  being  nearlj as  6  to  1  .*  The  idiopathic  form  also 
occurs  in  males  more  frequently  than  in  females,  although  the  dispro- 
portion is  not  quite  so  great  as  in  the  traumatic  f  onn.  Of  46  idiopathic 
cases  37  were  males  and  9  females,  a  proportion  of  4  to  1.  Doubt- 
less the  chief  cause  of  the  different  liability  of  the  sexes  is  the  greater 
exposure  to  the  immediate  causes,  involved  in  the  occupations  of  men. 

Tetanus  occurs  at  every  period  of  life.  The  distribution  of  160 
traumatic  cases  and  of  46  idiopathic  cases  is  shown  in  the  tables 
below.  During  the  first  five  years  of  life  (the  first  month  ex« 
cepted)  there  is  almost  complete  immunity,  the  cases  under  ten  oc- 
curring after  five.  The  second  decade  of  life  yields  the  largest  propor- 
tion, rather  more  than  a  quarter ;  the  third  and  fourth  decades,  each 
rather  less  than  a  quarter,  so  that,  in  the  thirty  years  of  life  from  ten 
to  forty,  about  three  quarters  of  the  total  number  of  cases  occur.  The 
disease  continues,  wiUi  decreasing  frequency,  up  to  old  age,  and  has 
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been  met  with  as  late  as  eighty-nine  (Yandell).  The  few  cases  in 
childhood  (tive  to  ten  years)  occur  in  each  sex  with  almost  equal  fre- 
quency  ;  from  ten  to  forty  the  proportion  between  the  sexes  is  near  the 
avei*age  (1  to  6)  ;  between  forty  and  fifty,  women  suffer  still  less  fre* 
quently,  and  scarcely  ever  after  fifty. 

Dark-skinned  races  have  been  observed  to  suffer  from  all  forms  of 
tetanus  more  frequently  than  Europeans  when  both  are  exposed  to 
the  same  influences.    In  hot  countries,  s.  g.  India  and  the   West 

*  The  published  series  of  cases  at  Glasgow  (Lawrie.  *  Glasgow  Med.  Joamal,' 
1853,  vol.  i,  p.  339),  and  at  Gay's  HospiUl  (Poland,  *  Guy's  Hosp.  Rep.,'  1857;  F. 
Taylor,  'Guy's  Hosp.  Rep.,'  1878),  idiopathic  cases  excluded,  comprise  160,  of  which 
138  were  in  males  and  22  in  femalea.  ConsecntiTe  series  of  cases  rach  as  these  glye 
more  accurate  statistics  than  collections  of  eases  which  have  been  published  sepa- 
rately (often  on  account  of  some  special  feature),  and  also  than  the  more  massiTB  bvl 
ondifferentiated  statistics  of  the  geoeral  mortality. 
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Indies,  totanus  is  far  more  common  than  in  temperate  regions,  and 
it  ii  especially  prevalent  at  certain  periods  and  in  certain  placet.  In 
temf>erate  climates,  however,  its  incidence  does  not  appear  to  be 
infliiencod  by  weather  or  by  season. 

It  is  doubtful  whether  previous  health  exerts  an  influence  on  the 
occurrence  of  tho  disease.  The  robust  suffer  as  well  as  the  weakly. 
It  has  boon  thought  that  depressing  emotions  predispose  to  it,  and 
especially  a  fear  of  tho  dis(>a8e»  but  it  is  doubtful  whether  this  is 
really  proved  by  ascertained  facts.* 

The  immediate  cause  of  ti'tanus  is  a  specific  bacillus,  which,  in  the 
usual  traumatic  form,  is  inoculated  at  the  wound.  The  symptoms 
depend,  however,  not  directly  on  the  organism,  but  on  a  toxic  material 
produced  by  it,  which  seems  to  have  an  action  on  the  central  nervous 
system  analogous  to  that  of  strychnine.  The  evidence  of  this  causation 
is  conclusive ;  it  has  been  asci'rtained  by  tho  researches  of  numerous 
investigators  during  the  last  six  years,  and  will  bo  described  in  the 
section  on  Pathology,  Tho  bacillus  exists  chiefly  in  earth- mould, 
especially  where  any  putrefaction  is  going  on,  as  in  manured  soil ;  but 
it  is  widely  spread,  and  its  spores  are  probably  carried  also  by  the 
air.  Tho  diMcovery  explains  many  facts  of  causation  that  were  before 
mysterious,  as,  for  instance,  the  prevalence  in  certain  localities  ;  while 
the  fact  that  the  bacillus  thrives  best  at  a  comparatively  high  tem- 
perature explains  the  frequency  of  the  disease  in  hot  countries.  But 
the  precise  relation  of  other  causal  conditions  to  the  action  of  the 
organism  has  still  to  be  cleared  up.  The  discovery  reduces  to  a  sub- 
ordinate position  tho  influences  which  were  formerly  regarded  as  the 
chief  causes  of  the  dise;ise;  they  must  not,  however,  be  ignored, 
although  they  need  fresh  study  in  the  light  of  the  new  facts.  For 
instance,  tho  different  susiH^ptibility  of  the  dark  and  li^ht-skinned 
races  indicates  a  differt^nce  in  the  liability  of  the  individuals,  analo- 
gous to  that  which,  as  we  shall  8<h>,  exists  among  different  animals, 
and  it  suggests  that  variations  in  susceptibility  may  exi^^t  in  the 
same  individual,  at  differt^nt  times,  as  the  result  of  influences  which 
formerlv  were  alone  disct^med. 

In  traumatic  tetanus  the  wound  involves  an  actual  breach  of  the 
surface ;  it  mav  be  in  any  position,  of  any  character,  and  of  any 
degree  of  seventy.  C.ises  have  been  recorded  in  which  tetanus  has 
followetl  the  m<'^t  trifling  injuries  (the  stiugs  of  bees  and  wasps,  the 
prick  of  a  thoni,  the  removajf  of  a  foreicn  boiy  from  the  eye),  every 
kind  of  inciM>d,  punctured,  contused,  and  laoeraled  vounds«  compound 
fractun^,  and  alnu>*t  evtTv  form  of  surpcal  operation,  fn>m  the 
extraction  of  a  tooth  to  ovariotomv.     But  it  i*  far  more  eonnnoQ  after 


*  A  cnr:^'Q»  cfti»f  vdct^^Sod  ;n  tbc  \%>X  edition),  in  wiiie4  dreftd  of  tlw 
%P'^-«rv?  t'y  eiriu^  tW  m%iA^\x,  \a»  been  dtvnrtd  of  its  Mgrt'ij ramnt  br  tbe 
4i^'vM'er:c«,  Mrce  tV<«  i:.;wr\'  v'm  %  U£^er*:«l  woand  of  the  )ai4»  ftwimni  kj 
coRtA-t  «- th  t>»e  n^ttti  in  %  ih.\\  frcca  m  boTM. 

t  IYdba.->iv  imUwr  its  prew«KM  tbercu 
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pnnctared,  contused,  and  lacerated  wounds  than  after  incised  wounds. 
Hence  it  is  comparativelj  rare  after  surgical  operations.  Injuries  of 
nerves  Lave  been  supposed  to  be  especial Ij  concerned  in  its  produc- 
tion, and  those  of  small  nerves  rather  than  those  of  large  nerfe* 
trunks.  It  also  follows  extensive  burns,  and  also  severe  frostbites. 
The  order  of  frequency*  with  which  the  several  parts  have  been  the 
seat  of  the  wound  that  caused  tetanus  is  (1)  hand,  (2)  leg,  (3)  foot, 
(4)  head  and  neck,  (5)  arm,  (6)  trunk.  The  wound  has  sometimes 
been  in  an  unhealthy,  irritated  condition;  more  frequently  it  has 
been  in  a  perfectly  healthy  state,  and  sometimes  cicatrisation  has  been 
advanced,  or  even  complete.  Since  attention  has  been  given  to  the 
poiut,  it  has  been  observed  that  in  a  considerable  proportion  of  the 
cases  the  injury  involved  contamination  of  the  wound  with  soil,  as  in 
falls  on  the  ground,  a  puncture  by  a  broken  stick  or  stake  which 
had  been  in  the  earth,  or  by  a  splinter  from  a  dirty  floor.  Such  a 
splinter  from  the  floor  of  a  skittle  alley,  penetrating  beneath  the  nail» 
produced  it;  one  fatal  case  was  due  to  a  compound  fracture  of  both 
femora,  from  a  fall  in  which  the  ends  of  the  bones  were  covered  with 
earth ;  gardeners  have  suffered  from  punctures  by  sticks.  In  most 
of  these  cases  the  tetanus  bacilli  were  found  in  the  source  of  the 
contaminating  material;  their  presence  explains  the  influence  of  these 
injunes.  They  have  been  found  in  spiders'  webs,  and  tetanus  has 
followed  the  application  of  such  webs  as  a  styptic  (a  popular  custom 
in  some  places),  and  also  the  application  of  earth  to  a  wound.  Spon- 
taneous disease — ulcers,  for  instance — may  also  occasion  tetanus, 
although  far  less  f  requeutly  than  wounds.  In  such  cases,  and  also  in 
burns,  the  organisms  must  reach  the  local  lesion  either  by  contami- 
nated applications  (possible  in  the  case  of  ulcers,  but  unlikely  in  that 
of  burns),  or  else  through  the  air.  In  rare  instances  the  disease  is 
said  to  have  followed  injuries  which  involved  no  breach  of  surface,  as 
flogging,  and  falls  on  the  back  of  the  head  and  spine.  Such  cases 
ought  |>erhaps  to  be  provisionally  classed  with  the  idiopathic  form,  in 
respect  to  the  mystery  of  their  direct  causation* 

The  interval  between  the  infliction  of  the  wound  and  the  appearance 
of  the  first  symptoms  of  tetanus  is  usually  from  five  to  fourteen  days 
{in  two  thirds  of  the  cases),  but  the  malady  may  set  in  earlier  or  later. 
Many  cases  have  been  recorded  which  commenced  within  forty-eight 
hours  of  the  injury,  a  few  within  twelve  hours,  and  one  or  two  in 
which  tetanus  came  on  almost  immediately.  In  Itobinson's  often- 
quoted  case,  a  negro,  who  cut  his  hand  with  a  piece  of  porcelain,  was 
dead  in  fifteen  mi  unites.     On  the  other  hand,  tetanus  occasionally 

*  According  to  395  cases  tabulated  by  Thamhayn  ('Scbmidt's  Jahrbucher,' 
vol.  cxii,  1861).  This  does  not  sliow  its  absolute  frequency  in  wounds  of  each  part| 
for  the  determination  of  this  no  adequate  statistics  at  present  exist.  It  is  said  by 
some  to  be  very  seldom  caused  by  wounds  of  the  head  and  neck.  Of  505  cases  of 
tetanus  tabulated  in  the  records  of  the  American  civil  war,  only  21  were  due  to 
injuries  of  those  parts.  Nevertheless  one  peculiar  form  of  tetanns  (cephalic  tetanns) 
aeems  to  be  produced  chiefly  by  injury  in  the  region  of  the  fifth  nerve  (see  p.  688). 
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from  irritation  of  the  structures  ia  the  pons.  In  ordinary  torticollis, 
however  widely  the  spa^m  spreads,  the  muscles  of  the  eyeball  are  not 
implicated.  From  these  considerations  it  seems  doubtful  whether  we 
have  at  present  sufficient  evidence  to  justify  us  in  coming  to  any  con- 
clusion regarding  the  seat  of  the  primary  over-action  of  the  celli 
which  causes  the  symptoms. 

The  nature  of  the  morbid  process  is  also  involyed  in  aa  much 
obscurity  as  it  is  in  all  other  similar  spasmodic  diseases.  That 
there  is  an  unnatural  state  of  the  nerve-cells,  in  consequence  of  which 
nerve-force  is  spontaneously  liberated,  is  scarcely  more  than  a  state* 
ment  of  tlie  observed  facts,  and  leaves  us  still  iguorant  of  the 
condition  on  which  the  phenomena  depend.  There  is  at  present  no 
evidence  that  the  over- action  of  the  cells  depends  on  any  morbid 
process  outside  them,  or  any  lesions  that  could  be  detected  by  naked- 
eye  or  microscopical  examination.  The  fact  that  neurotic  heredity 
can  often  be  traced  as  a  predi8p08in«^  cause,  suggests  that  the  over- 
action  has  its  origin  in  a  primary  derangement  of  the  nerve- elements 
themselves.  It  is  to  be  noted  that  this  disease,  in  common  with  other 
spasmodic  affections  of  the  same  class,  comes  on  usually  in  adult  life, 
and  seems  to  depend  on  a  local  failure  in  the  stability  of  function  that 
has  been  long  developed,  and  cannot  therefore  be  ascribed  either  to  an 
imperfect  establishment  of  function  on  the  one  hand,  or  to  actual 
senile  changes  on  the  other.  In  their  occurrence  at  the  time  when 
nerve-action  might  be  expected  to  possess  its  full  stability  and  precision, 
and  also  in  their  local  character,  these  affections  constitute  an  enigma 
to  which  we  have  as  yet  no  solution* 

Diagnosis. — The  diagnosis  of  spasmodic  torticollis  seldom  presents 
any  difficulty.  The  condition  that  has  been  termed  "  false  torticollis," 
in  which  there  is  a  deviation  of  the  head  from  some  other  cause  than 
muscular  contraction,  is  readily  distinguished  from  the  variety  that  is 
due  to  shortening  of  one  steruo-mastoid  (with  which  alone  it  is  likely 
to  be  confounded)  by  noting  the  relation  between  the  position  of  the 
head  and  the  side  on  which  the  muscle  is  tense.  In  the  spurious 
form  the  steruo-mastoid  is  tense  on  the  side  towards  which  the  face  is 
turned ;  in  the  true  form  the  tension  is  of  the  opposite  muscle. 
BetrocoUic  spasm,  when  the  movements  are  small  in  range,  is  apt  to 
be  mistaken  for  simple  tremor,  but  the  muscular  contractions  can  be 
felt  to  be  more  vioh^nt  than  they  ever  are  in  simple  tremor,  and  the 
associated  spasm  in  the  fron tales,  which  has  b(>en  conspicuous  in  all 
the  cases  I  have  seen,  supplies  an  absolute  distinction  between  the 
two  affections.  Another  occasional  difficulty  is  the  distinction  of  tme 
torticollis  from  hysterical  spasm  of  torticollic  type.  The  facts  of 
etiology  show  that  under  thirty  true  torticollis  seldom  occars  in 
females,  and  therefore  at  that  period  there  will  always  be  a  presump- 
tion that  the  affection  is  hysterical,  but  after  thirty  the  mere  fact  of 
sex  must  not  be  allowed  weight.    As  a  rule,  hysterical  spasm  tends  to 
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spread  from  the  neck  to  the  trunk,  which  becomes  affected  bj 
writhing  movements.  In  all  the  cases  that  I  have  seen  in  which  the 
conditions  of  onset  raised  a  suspicion  of  the  hysterical  nature  of  the 
case,  and  the  spasm  was  limited  to  the  neck,  and  was  tjpical  in  form, 
the  affection  turned  out  to  be  the  true  varietj.  There  is,  indeed,  no 
absolute  criterion  bj  which  this  poiut  in  diagnosis  maj  be  determined. 
I  have  even  known  recovery,  under  treatment  suited  for  an  hysterical 
affection,  to  be  followed  bj  a  return  of  persistent  spasm* 

Pbognosis. — The  facts  of  the  course  of  torticollis,  already  men- 
tioned, show  that  the  prognosis  must  be  grave  in  every  developed 
case.  The  more  severe  the  spasm,  the  wider  its  extent,  and  the  longer 
its  duration,  the  smaller  is  the  prospect  that  considerable  relief  or 
cessation  will  he  obtained.  This  is,  however,  greater  in  the  first  half 
of  adult  life  than  in  the  second,  and  it  is  better  when  the  spasm  is 
variable  than  when  it  is  uniform  in  seat. 

Tbeatmknt. — The  removal  of  any  influences  that  can  be  regarded 
as  having  helped  to  induce  the  disease  is,  of  course,  of  the  first  import- 
ance. Cases  do  not  often  come  under  treatment  in  the  early  stage^ 
but  it  is  desirable  that  any  stiffness  due  to  cold,  that  has  lasted  for  an 
unusually  long  time,  should  be  treated  by  rest  and  hot  applications. 
Unfortunately  it  is  very  rare  for  causal  treatment  to  have  any  appre- 
ciable influence  on  the  disorder.  The  same  may  be  said  of  tonic  treat- 
ment in  general,  necessary  as  it  is  to  give  tonics  whenever  they  ar^ 
indicated.  Drugs  that  may  be  called  "stimulant  nervine  tonics,** 
such  as  valerianate  of  zinc  and  asafcetida,  sometimes  have  a  marked 
influence  on  the  spasm,  even  in  cases  in  which  it  is  certainly  not 
hysterical  in  nature.  In  one,  the  adminstration  of  these  two  drugs, 
without  other  treatment,  reduced  severe  spasm  to  a  very  trifling  degree 
of  intensity,  and  the  improvement  continued  for  some  months,  but  the 
s{>asm  then  increased  again  and  resisted  all  remedies.  Sedatives 
frequently  lessen  the  spasm  while  their  action  on  the  system  continues, 
especially  opium,  morphia,  chloral,  succus  conii  in  large  doses  (gra- 
dually increased  to  two  ounces),  bromide  of  potassium,  and  Indian 
hemp.  But  the  discontinuance  of  the  drug  is  usually  followed  by  a 
relapse  to  the  former  degree  of  severity,  although  occasionally  this  does 
not  take  place  for  some  weeks  or  even  months.  I  have  only  once 
known  great  and  permanent  improvement  to  result  from  the  internal 
administration  of  sedatives,  which  in  this  case  consisted  of  the  com- 
bination of  bromide  of  potassium  and  cannabis  indica.  There  is  one 
mode  of  treatment  that  has  in  many  cases  had  a  more  lasting  influence^ 
but  it  is  a  remedy  that  has  to  be  carefully  weighed  in  the  baJanoe 
against  the  disease, — the  hypodermic  injection  of  morphia.  Continued 
for  several  mouths,  in  doses  increased  gradually  to  half  a  grain  or  a 
grain  a  day,  it  has  entirely  removed  the  spasm.  But  the  patients 
so  treated  find  the  discontinuance  of  the  drug  extremely  difficulty 


672  WliY-NECK. 

not  only  on  account  of  tbo  craving  for  it  that  is  established,  but  also 
because  (what  is  perhaps  part  of  the  craving)  thej  feel,  or  imagine 
thejr  ft>el,  a  tendency  to  the  return  of  the  spasm  if  the  drug  is  dis- 
oontinued.    In  one  very  severe  and  distressing  case  of  retrocoUio 
spasm,  in  a  man  aged  forty-five,  all  muscular   contractions   ct>ased 
under  the  iuQuence  of  the  drug,  and  the  patient  has  now  been  free 
for  ten  years,  but  has  never  left  off  the  use  of  morphia,  although  he 
has  not  increased  the  dose  above  that  named.     A  patient  so  treated 
should  undergo  a  subsequent  course  for  the  eradication  of  the  morphia 
habit,  before  be  passes  from  the  hands  of  the  practitioner,  and  the  effect 
of  the  withdrawal  of  the  morphia  should  be  carefully  observed.     Co- 
caine may  be  used,  but  for  a  time  only,  as  the  morphia  is  being  wilh« 
drawn.    Unless  these  measures  are  adopted,  the  treatment  is  the 
substitution  of  one  morbid  state  for  another,  and  that  which  is  sub- 
stituted may  be  in  the  end  the  more  harmful  of  the  two.     The  patient 
above  mentioned,  howevtT,  has  had  ten  years  of  perfect  comfort  in 
exchange  for  a  condition  that  was  most  distressing  ;  the  spasm  was  so 
•evere  that  he  could  never  enter  a  public  conveyance  on  account  of  the 
painful  observation  he  excited.   Reynolds  has  also  described  favorable 
results  from  the  treatment.*    The  addition  of  arsenic  to  the  injected 
morphia  has  Iteeu  advocated  by  Badcliffe,  but  arsenic  alone,  either  hj 
the  mouth  or  by  hy(x>dermic  injection,  seldom  has  much  influenoe,t 
and  it  is  therefore  probable  that  the  influence  of  the  combination 
is  due  chiefly  to  the  morphia.     The  beneficial  influence  of  internal 
remedies  has  been  chiefly  observed  in   cases   in   the   first  half  of 
adult  life,  in  which  there  is  occasionally  a  distinct  tendency  for  the 
spasm  to  subside  and  even  cease.     The  energetic  and  prolonged  use  of 
morphia  is,  however,  an  exception  to  this,  since  it  has  been  equallj 
effective  in  later  life. 

Electricity  has  been  used  in  various  ways  in  the  treatment  of  the 
disease.  The  method  that  has  generally  been  employed  is  the  appli- 
cation of  the  voltaic  current  to  over-acting  muscles,  a  weak  current 
being  used,  which  has  some  sedative  influence.  The  positive  pole 
may  be  placed  just  below  the  occiput  or  on  the  hip;hest  accessible 
part  of  the  nerve,  and  the  negative  on  each  contracting  muscle  for 
five  or  ten  minutes.  Thus  emf>loyed,  it  has  been  said  to  do  good  in 
some  cases  ;  in  one  of  severe  bilateral  spasm,  recorded  by  Poore,  the 
affection  almost  ceased  under  the  treatment,  but  the  case  was  peculiar, 
and  possibly  allied  to  the  hysterical  form.  In  general,  electricity 
fails  to  do  more  than  produce  a  slight  and  transient  diminution  in  the 
spasm ;  1  have  not  mysrlf  seen  any  permanent  good  result  from 
the  agent,  even  when  long  continued.  Faradisation  of  the  antag«>- 
nists  of  the  over-acting  muscles   has   been   reooiiimended,  but  this 

•  •  System  of  Mtil.,'  vol.  ii,  p.  797. 

t  A  case  of  tlimic  spasm  xvliich  recovered  ander  the  admlnistrmtion  of  anenio^ 
reconleii  b>  Buzzard,  was  certjuulj  of  hysterical  nature  ('BtiL  Mad.  Joom./  1881« 
p.  937). 
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method  is  as  destitute  of  rational  foundation  as  it  certainly  is  of 
practical  effect.  The  disease  probably  never  results  from  the  weak- 
ness of  the  opponents,  and  cannot  he  lessened  by  increasing  their 
activity.  A  blister  over  the  contracting  muscles  may  lessen  the  spasm 
for  a  time  in  very  marked  degree,  but  the  effect  is  seldom  as  per- 
manent as  it  often  is  in  hysterical  spasm.  Blistering  over  the  cervical 
spine,  however,  apparently  arrested  the  affection  in  one  instance.* 

Mechanical  supports  afford  occasionally  some  relief,  which  depends 
on  the  fact  that  the  greater  the  movement  and  muscular  contraction, 
the  greater  is  the  discomfort  produced.  Many  patients  are  compara- 
tive^ easy  when  they  are  sitting  in  a  chair  with  a  high  back,  against 
which  they  can  fix  the  head.  The  best  support  is  one  in  which  a 
rigid  rod  is  carried  up  to  the  back  of  the  head,  and  from  its  top  a 
small  pad  projects  on  the  side  towards  which  the  occiput  is  turned  by 
the  spasm,  so  that  the  patient  is  able  to  press  the  head  against  the 
pad.  The  instrument  needs  careful  contrivance,  having  to  be  specially 
adapted  to  each  individual  case,  and  it  is  only  when  the  spasm  is 
moderate  in  degree  that  the  expedient  is  very  successfuL  Instru- 
ments that  are  designed  to  fix  the  head  rigidly,  and  prevent  all  move- 
ment, can  never  be  endured. 

Surgical  measures  have  been  frequently  employed  in  the  treatment 
of  torticollis,  but,  with  one  exception,  their  effect  has  been  slight  and 
disappointing.  The  most  useless  procedure  that  has  been  employed 
it  the  division  of  the  tendon  of  the  contracting  muscle.  This  has 
been  sometimes  done  apparently  because  the  operation  cures  the  totally 
different  fixed  wry-neck.  In  active  spasm  it  is  worse  than  useless, 
because  the  division  of  the  tendon  permits  the  muscle  to  shorten, 
while  it  does  not  check  the  spasm,  and  the  greater  the  contraction  of 
the  muscular  fibres  the  greater  is  the  pain  occasioned  by  the  contrac- 
tion. In  one  case  that  came  under  my  notice  some  time  after  the 
operation  had  been  performed,  the  patient's  suffering  was  much  in- 
creased, and,  possibly  in  consequence  of  the  increased  pain,  the  spasm 
bad  spread  to  other  muscles. 

In  many  cases  in  which  the  spasm  was  confined  to,  or  greatest  in, 
the  stemo-mastoid,  or  in  this  and  the  trapezius,  the  spinal  accessory 
nerve  has  been  stretxshed.  Temporary  relief  has  followed,  but  when 
the  effect  of  the  stretching  had  passed  away,  the  spasm  has  almost 
invariably  returned  in  its  original  severity.f  The  only  operation 
that  can  be  credited  with  an  approximate  or  actual  cure  of  the  affec- 
tion is  division  of  the  nerve,  with  excision  of  a  piece,  half  an  inch  or  so 
in  length,  to  prevent  reunion  of  the  ends.  The  operation  causes,  of 
course,  permanent  paralysis  and  atrophy  of  the  muscular  fibres  to 

*  Morton  Prince, '  Boston  If  ed.  sod  Surg.  Jonm.,'  1888. 

t  The  only  case  in  which  great  improvement  followed  stxetchiDg  was  very 
nnusnal  in  the  fiict  that  the  patient  waa  a  boy  of  fonrtsen,  and  the  spaam  affected 
alto  the  moBclea  of  the  back  and  both  arms.  It  wiis  probably  more  cloeely  allied 
to  the  hysterical  than  to  the  ordinary  form.    (Southam,  '  Lancet,'  1881,  ii,  p.  869.) 
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quite  clr^sed,  and  in  one  case  the  jaw  remaim^  videlv  open  during  i 
paroxyBin. 

OpistLotoDic  apaem  is  tlie  Tu\e.  to  wbich  the  exceptions  »n  fcr, 
Barelj  the  trunk  is  bent  fonvaniB,  from  predominant  cr&mp  in  Ibt 
abdominal  inuacles  and  oilier  flenors  of  the  spine — "  cmprortbutoDat" 
Slill  more  rarely  there  ia  Blight  lateral  fleiiou,  "pleurolhotoni».'"«f 
the  trunk  and  neck  are  rigid  in  a  straight  line,  "  orthotonos."  Tbm 
irregular  forma  aeem  to  be  rather  more  frequent  in  cases  oti<iio[«ll)i( 
tetanus  than  in  the  traiituatic  form.  In  a  ease  recorded  br  Treni 
considerable  pain  in  the  abdomen  accompanied  the  emprosthotonoi, 
and  shifted  to  one  side  as  the  spasm  becnme  pleurotho tonic. 

The  tunic  Epasm,  although  constant,  uauallj'  varies  in  degree,  ud 
ia  occasioDally,  usually  in  slight  cases,  intermittent.  Barelj  tbere  «• 
no  paroivsmal  exacerbations.  The  paroiyams  are  sometimes  !>m( 
and  frequent,  ao  as  to  reacmble  a  slow  clonic  apaam.  The  tonic  liil 
been  known  to  commence  by  clonic  spasm. 

When  the  muscles  of  respiration  share  the  tonic  apaam,  tlie  rtfpi> 
ratory  morcmenta  are  limited  in  range,  and  the  breathing  is  short  aud 
hurried.  During  severe  paroxysms  it  ts  arrestod,  and  death  (nm 
asphyxia  sometimes  results.  It  is  said  that  the  spasm  is  Jnspiretttf 
in  some  cases,  in  others  expiratory.  The  former  is  probably  the  man 
frequent." 

During  sleep,  whether  spontaneous  or  induced  by  chlorofomi,  tbt 
spaam  usually  ceases,  but  it  returns  in  undiminished  force  when  Ui* 
patient  awakes.  It  has  been  thouglit,  indeed,  that  after  pTolnDgfll 
■leep  from  chloroform  the  violence  of  the  spasms  is  incmued  in  pn- 
portion  to  the  length  of  time  they  have  been  kept  in  abeyance.  On> 
fiCiousness  is  unaffected,  even  to  tbe  laat. 

The  pulse  is  increased  in  frequency,  eapeoially  during  ths  fw 
Oiysms,  and  is  often  very  small.  There  ts  some  reason  to  lielievelbtt 
the  small  size  of  the  pulse  is  due  to  general  vaso-motor  sp«sm.  ^ 
temperature  varies  much  in  different  cases.  It  ia  ofteu  nortn*!.  * 
nearly  so,  during  the  whole  course  of  the  disease,  although  in  btd 
cas<>8  there  is  usually  a  moderate  rise  (2°  or  8°)  towards  the  vnd.  I> 
other  cases  there  is  a  continuous  elevation  of  3°  to  5°,  without  rtmtf 
remission,  although  frequent  measurements  may  show  a  alight  nmA 
each  paroxysm,  and  a  sligbt  fall  at  each  interval,  so  lluit  the  chut 
presents  a  serrated  tracing  (H.  0.  Wood).  In  other  cases  imguhr 
variations  occur,  without  currespondini;  variations  in  the  Byni|itoafc 
Lastly,  in  some  instances  the  temperature  rises  tuwarJs  the  «nd  to' 
an  extreme  degree,  108°  or  110°,  and,  as  Wunderlicb  first  shuw«d,  tbt 

•  According  to  Ricbet  ('  SodSlA  de  Bialogie,'  Hsrch  lOi,  1876),  in  Um  itupinfV 
tpaMD  the  glotti*  i*  open,  in  the  UKpimlor;  igium  it  ii  clo*ed,  and  Um  lalUt  Aixk 
more  interference  with  circul»Uoii,  mid  more  dangrt  of  <lAtli  tro-ii  •ipbjrii^l** 
llie  former.  Bat  in  tbe  one  recorded  by  Hiirris  and  IKirau  (•  Pilh.  Trm.'ftf 
lui)  itiere  were  »rerB  paroiyinn  o(  inipirstiity  "plum,  and  Um  pall«l  *(' 
■■phyKiiited  at  the  end  of  the  wcoml  day. 
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eleTation  may  continae  for  a  few  hours  after  death,  and  even  reach 
114^.  Some  of  the  increase  in  hodj-heat  maj  be  due  to  the  increased 
moscnLir  work,  but  this  cannot  be  regarded  as  the  chief  source  of  the 
pyrexia.  Yerneuil  has  pointed  out  that  the  cases  in  which  the  mus- 
eolar  spasm  is  greatest  are  rarely  those  in  which  the  temperature  is 
highest.  Most  of  the  fever  is  apparently  of  nervous  origin.  The 
hyperpyrexia  is  comparable  to  that  met  with  in  some  cases  of  disease 
of  the  pons  Varolii  and  upper  part  of  the  spinal  cord,  and  way  be 
associated  with  the  fact  that  the  earliest  symptoms  of  tetanus  proceed 
from  this  region. 

The  urine  is  usually  scanty  and  high-coloured,  perhaps  partly  in 
oonsequence  of  the  loss  of  water  by  the  skin.  The  amount  of  nitro- 
genous matter  excreted  (urea,  kreatinin,  &c.)  is  not  increased,  even  in 
pyrexial  cases — a  striking  difference  from  most  febrile  diseases 
(Senator).  Micturition  may  be  interfered  with  by  the  spasm  ;  some- 
times there  may  be  actual  retention.  The  bowels  also  are  usually 
confined,  in  some  cases  in  very  obstinate  degree. 

Yabibtixs. — In  their  developed  symptoms,  cases  of  tetanus  present 
little  variety,  but  the  early  aspect  of  the  case  differs  according  to  the 
■eat  of  the  spasm.  There  is,  however,  one  form  that  presents  con* 
siderable  variation  from  the  ordinary  type,  on  account  of  the  dis- 
tribution and  character  of  the  symptoms,  and  also  on  account  of  its 
cause ;  it  has  been  termed  by  Rose  "  cephalic  tetanus  "  (Kopf tetanus). 
It  results  from  wounds  on  the  bead,  chiefly  in  the  region  of  the  fifth 
nerve,  and  especially  on  the  face.  In  many  cases  the  wound  has  been 
due  to  a  fall  on  the  ground,  or  has  been  inflicted  by  an  object 
recently  in  contact  with  the  earth.*  The  chief  peculiarity  is  that 
initial  trismus  is  associated  with  paralysis  of  the  face  on  the  same 
side  as  the  injury,  and  often  with  some  tonic  spasm  on  the  other  side. 
In  many  cases  there  is  also  a  peculiar  pharyngeal  spasm  on 
swallowing,  often  accompanied  by  respiratory  spasm,  or  by  a  violent 
general  tetanic  paroxysm.  This  symptom  resembles  the  spasm  that 
occurs  in  hydrophobia,  and  hence  the  variety  has  also  been  termed 
'^ tetanus  hjdrophobicus."  In  severe  paroxysms  there  may  beturgidity 
.  of  the  veins  of  the  bead  and  neck,  prominence  of  the  eyeballs, 
and  loss  of  consciousness.  Such  attacks,  at  first  produced  only  by 
the  attempt  to  swallow,  may  afterwards  become  spontaneous.  The 
^ial  palsy  usually  involves  all  parts,  as  in  disease  of  the  facial 
nerve,  but  its  mechanism  is  unknown.  It  may  be  preceded  by  a  slight 
sense  of  *'  numbness  "  or  tingling  in  some  parts  of  the  face,  sometimes 
on  both  sides.     There  is  no  degenerative  reaction  during  life,t  &nd  no 

*  A  few  instances  have  been  recorded  in  this  country,  as  by  C.  J.  Bond  (<  Brit. 
Med.  Journ.,'  Nov.  10th,  1883),  Nankivell  ('  Lancet,'  July  14th,  1883),  aod  Itoberta 
and  Williamson  (*  Lancet,'  1891). 

t  Bernhardt,  Remak.  IncroHsed  irritability  of  nenre  and  muscle,  to  both  current* 
and  to  mechanical  stimulation,  was  found  by  Nerlich,  but  a  lowered  irritability  in 
ibe  nenre  by  Von  Spenje. 
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disease  of  the  nerre  has  been  found  after  death ;  hence  the  paralysis 
is  presumed  to  be  of  reflex  origin.  We  have  seen  (p.  200)  that 
irritation  of  tbe  fifth  nerve  maj  cause  paralytic  ptosis,  aud  it  is 
worthy  of  note  that  in  one  recorded  case  ptosis  formed  part  of  the 
svmptoms  of  this  disease  ;*  while  in  the  remarkable  case  recorded  by 
Boberts  and  Williamson  there  was  complete  palsy  of  all  the  muscles 
of  the  eye  on  the  injured  side,  with  motionless  pupil,  and  on  the  other 
side,  paralysis  of  the  upper  part  of  tbe  face,  aud  of  the  third  and 
fourth  nerves,  with  a  sort  of  cataloptoid  state  of  the  upper  lid.  A 
few  recorded  cases  have  recovered,  between  the  ages  of  2^  aiid  25,  but 
those  over  25  (which  have  occurred  at  yarious  ages  up  to  52)  have 
been  fatal.  In  the  cases  that  have  recovered,  the  tetanic  spasm  and 
facial  palsy  have  very  slowly  passed  away,  the  symptoms  continuing 
altogether  several  weeks.  Death  has  usually  occurred  in  the  course 
of  the  second  or  third  week. 

Other  varieties  depend  on  differences  in  the  course  of  the  disease 
and  in  the  distribution  of  the  early  symptoms.  In  the  most  severe 
cases  the  spasm  in  the  trunk  may  come  on  with  that  in  the  jaw; 
paroxysms  occur  almost  from  the  first,  and  tlie  patient  may  die  in  two 
or  three  days,  sometimes  in  a  few  hours,  and  a  still  shorter  duration 
has  been  known  (see  p.  677).  On  the  other  hand,  the  rigidity  in  the 
jaw  and  neck  may  exist  alone  for  several  days,  even  for  a  week,  and 
the  tetanic  spasms  on  the  trunk  slowly  supervene.  In  extremely  rare 
cases  transient  spasm  of  the  neck  and  jaw  may  be  the  only  manifesta- 
tion  of  the  disi^ase — the  abortive  form  of  KussmauL 

In  cases  that  recover,  the  disease  always  ends  gradually,  passing 
into  a  chronic  stage.  The  paroxysms  of  spasm,  at  the  end  of  one, 
two,  or  three  weeks,  become  slighter  and  less  frequent,  and  ultimately 
cease,  while  the  tonic  rigidity  continues,  slowly  lessening  in  degree. 
It  disappears  first  in  the  parts  affected  last,  and  endures  longest 
where  it  commenced,  in  the  neck  and  jaw,  becoming  occasional,  and 
finally  ceasing.  Very  rarely  the  tonic  spasm  passes  off  while  the 
paroxysms  continue.  There  is  no  special  tendency  to  recurrence,  for 
second  attacks  are  at  present  unknowu.f  Nor  have  sequela 
(paralysis,  &c.)  been  hitherto  observed. 

The  duration,  in  fatal  cases  is,  as  a  rule,  less  than  a  fortnight,  and 
as  already  stated,  frequeutly  only  a  few  days.  After  two  weeks  the 
patient's  chance  of  recovery  is  fairly  good. 

The  mortality  of  tetanus  is  extremely  high,  rivalled  by  few  acute 
dibcases,  aud  excelled  among  its  congeners  only  by  hydrophobia.  In 
traumatic  tetanus  the  mortality  is  nearly  90  )>er  cent.,  and  seems  to 
be  rather  greater  in  women  than  in  men.^     The  influence  of  age  on 

•  Sonins,  <  L'Un.  m6d.,*  No.  173,  1886.  The  cute  is  evidently  an  instance  of  this 
<lUea.se  although  it  U  not  descrihed  as  stirh. 

t  Ihe  ca»e  recorded  hy  Ogle  ('  firitioh  and  Foreign  Med.-Chir.  Rev./  ISeS,  Oct, 
p.  4NS)  is  inconclusive. 

X  It  has  bceu  straugely  understited  by  thoto  who,  diiregarding  the  cantion  given 
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mortality  is  uncertain.  Adequate  statistics  for  its  determination  do 
not  at  present  exist.  It  is  greater  after  severe  injuries  than  after 
those  that  were  slight.  When  the  symptoms  do  not  commence  until 
after  ten  days  from  the  receipt  of  the  injury,  the  proportion  of 
recoveries  is  much  greater  than  in  those  that  commence  during  the 
first  ten  days,  and  seems  to  increase,  tho  longer  the  interval.  When 
the  disease  begins  within  ten  days,  recoveries  are  extremely  rare,  and 
the  mortality  seems  not  to  be  influenced  by  the  date  of  onset.  Still, 
cases  have  been  known  to  recover  in  which  the  disease  commenced 
within  three  days  from  the  time  of  the  injury.  The  variations  are 
doubtless  related  chiefly  to  the  quantity  of  the  toxic  agent  that  has 
been  inoculated,  and  perhaps  in  part  to  its  state.  Traumatic  tetanus, 
although  more  common,  does  not  appear  to  be  more  fatal  in  hot 
climates.     At  Calcutta  it  is  said  to  be  about  83  per  cent.  (Wallace). 

In  the  recorded  cases  of  idiopathic  tetanus  which  I  have  compared 
the  mortality  has  been  50  per  cent,  and  this  is  probably  not  far  from 
the  actual  fact.*  In  hot  climates,  idiopathic  tetanus  is  usually  stated 
to  be  more  fatal  than  the  traumatic  variety,  but  the  statistics  of 
Wall  ice  give  a  mortality  among  males  of  56  per  cent.f 

The  mortality  in  tetanus  neonatorum  is  extremely  high,  probably  at 
least  as  high  as  in  traumatic  tetanus.  Of  all  forms,  however,  puer- 
peral tetanus  is  that  which  is  most  frequently  fatal.  When  it  occurs 
after  abortion,  recovery  is  practically  unknown.  The  only  recorded 
case  ^  hich  had  not  ended  in  death  was  still  in  prepress  at  the  time  of 
the  report.^  After  labour,  all  the  cases  in  which  the  disease  could  be 
referred  only  to  the  process  of  parturition  have  been  fataL  Of  three 
cases  that  recovered,  in  one  eclampsia  occurred  before  childbirth, 
and  in  the  other  two  the  tetanus  was  apparently  excited  by  exposure 
to  cold,  in  one  four  dajs,  in  the  other  three  weeks  after  parturition. 

CausM  of  Death. — In  about  two  thirds  of  the  fatal  cases  of  tetanus 

death  occurs  during  a  paroxysm,  either  from  failure  of  the  heart,  or 

from  asphyxia  in  consequence  of  the  prolonged  arrest  of  respiration. 

The  cause  of  cardiac  failure  is  supposed  to  be  the  increase  of  the 

intra- vascular  pressure  (partly  by  the  compression  of  vessels  by  the 

contracted  muscles,  partly  by  vaso-motor  spasm)  to  such  a  point  that 

the  enfeebled  heart  is  unable  to  contract.     The  severity  of  the  strain 

long  Ago  by  Lawrie,  have  estimated  the  mortalitj  from  collectiona  of  caset  which 
have  bet'D  separately  published,  most  of  them  beeauM  the  patients  recovered.  For 
instiuice,  the  total  mortality  was  estimated  by  Tandell  ('  Brain,'  1879)  from  a  collec- 
tion of  449  cases  to  be  46  per  cent.  1  The  164  cases  of  tranmatio  tetanus  contained 
in  the  cunsecutive  series  of  Lawrie,  and  of  Poland  and  Taylor,  comprise  140  males* 
of  whom  122  di«d  (87  per  cent.),  and  24  females,  of  whom  22  died  (91  per  cent.). 

*  This  conclusion  agrees  with  that  of  the  idiopathic  cases  in  the  series  of  Lawrie, 
Polunil,  and  Taylor.    Of  these,  11  in  number,  6  died. 

t  Wallace,  *'SUtistic8  of  Tetanus  in  the  College  Hospital,  Calcutta"  ('Indian 
Med.  Gazette,'  Jan.  1st,  1881).  Of  93  males,  58  died.  The  sUtii>tics  regrarding 
females  are  not  aYulable,  becanse  puerperal  cases  are  included  in  the  idiopathic  form. 

X  A  case  described  by  Lawrie  in  a  letter  to  Simpson,  and  published  by  the  latter, 
locciu 
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to  wHicH  the  heart  is  exposed  is  shown  bj  one  ease  in  which  a  degene- 
rated wall  gave  way  during  a  violent  paroxysm.*  In  the  remaining 
cases  death  occurs  from  exhaustion,  or  from  some  accidental  compli- 
cation, f 

Patholooicai,  Anatomy. — Rigor  mortis  usually  sets  in  early,  and 
is  well  marked.  It  is,  indeed,  said  that  the  spasm  during  life  may 
pass  into  the  rigidity  of  death,  but  in  most  cases  brief  relaxation 
occurs. 

The  lungs  are  usually  congested,  and  there  may  be  OBdema,  hypostatic 
pneumonia,  local  emphysema,  and  subpleural  extravasations — direct  or 
indirect  results  of  the  interference  with  the  pulmonary  circulation  by 
the  frequent  and  violent  spasm.  The  heart  is  sometimes  relaxed ;  more 
frequently  it  is  firmly  contracted,  probably  only  from  rigor  mortis. 
The  liver  and  spleen  are  usually  anoemio.  The  kidneys  may  be  pale 
or  congested ;  sometimes  they  contain  extravasations.  The  difference 
in  the  amount  of  congestion  depends  chiefly  on  the  mode  of  death, 
whether  from  exhaustion  or  during  a  spasm  which  arrests  the  move- 
ment of  the  blood. 

The  muscles  often  contain  small  extravasations.  Buptnre  of  indi* 
vidual  fibres  may  be  found  on  microscopical  examination,  and  occa- 
sionally a  large  muscle  may  be  torn  across  by  the  violence  of  the 
spasm.  Such  rupture  has  only  been  seen  in  the  flexors  of  the  trunk 
and  hip  (rectus  abdominis  frequently,  psoas  rarely^),  which  are  con- 
tracted, and  at  the  same  time  are  stretched  by  the  more  powerful  spasm 
in  the  extensors.  The  fibres,  under  the  microscope,  usually  present  a 
normal  appearance,  but  occasionally  granular  degeneration  is  seen,  or 
there  is  a  tendency  to  split  up  longitudinally  (Bowman).  Chemical 
analysis  has  shown  that  they  contain  more  water  than  normal,  and 
less  albuminous  material^  but  in  the  alcoholic  extract  there  is  more 
nitrogenous  matter  and  a  substance  containing  phosphorus — lecithin 
(Danilewsky). 

In  traumatic  cases  the  wound  may  be  in  almost  any  condition, 
healthy  or  unhealthy,  in  process  of  normal  cicatrisation,  or  even 
actually  healed.  Perfect  cicatrisation  is  necessarily  rare,  on  account 
of  the  period  at  which  tetanus  usually  commences.  Otherwise  no  state 
of  wound  is  sufficiently  frequent  to  bo  of  significance.  The  nerves  of 
the  part  injured  have  presented,  in  the  majority  of  cases,  no  abnormal 
condition  that  could  be  recognised  even  by  the  microscope.  In  some 
cases,  however,  distinct  evidence  of  inflammation  has  been  found,  the 
nerve  being  swollen  and  reddened,  and,  in  a  few  instances,  ascending 
neuritis  has  been  traced  up  the  nerve,  even  as  high  as  the  cord — red- 
dened nodular  swellings,  usually  separated  by  normal   interspaces. 

•  Duclaux, « Bull,  de  Th^rapeutique,'  1877,  Sept.  30th. 

t  E.  g,  in  a  case  recorded  by  Pitram  (*  Wien.  med.  Prease,'  Nov.  Itt,  1886)  desth 
was  due  to  pulmouary  embolism  from  a  clot  in  the  hypogastric  vein,  the  formatioiioC 
which  was  supposed  to  be  due  to  the  compression  of  the  vein  by  Um  moeoolAr 

J  Wynne  Foote,  Earle. 
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Increase  of  interstitial  tissue,  with  degenerative  changes  in  the  nerve- 
fibres,  is  found  in  such  cases.  It  is  certain,  however,  that  local 
neuritis  is  no  constant  part  of  the  morbid  appearances  in  tetanus. 
Tho  facts  relating  to  the  micro-organisms  will  be  described  in  the 
section  on  the  Pathology  of  the  disease. 

In  puer|»eral  tetanus  there  is  no  constant  abnormal  appearance  in 
the  uterus,  but  in  some  cases  metritis,  and  decomposing  remnants  of 
the  placenta,  have  been  discovered. 

In  newly-born  children,  as  we  have  seen,  the  umbilicus  may  be 
inflamed,  and  an  arteritis  umbilicalis  may  be  traced  along  the  o(»rd 
within  the  abdomen.  The  adjacent  peritoneum  is  often  also  inflamed. 
In  some  cases,  however,  these  parts  are  normal. 

In  the  brain  and  spinaJ  cord  the  only- common  changes  in  tetanus 
are  distension  of  vessels,  large  and  small,  and  tbe  presence  of  minute 
haemorrhages,  such  as  are  met  with  in  all  cases  of  death  from  convuU 
sion,  and  are  perhaps  produced  chiefly  during  the  process  of  death. 
In  many  cases,  no  morbid  appearance  has  been  discovered  on  micro- 
scropical  examination.*  In  some,  slight  changes  have  been  found, 
but  these  have  varied  much.  Many  are  of  no  significance,  such 
as  an  unusual  amount  of  interstitial  tissue  in  the  white  columns, 
spaces  around  the  vessels,  yellow  pigmentation  of  the  ganglion-cell s* 
amorphous  exudation  at  the  bottom  of  the  fissures,  and  an  increase  of 
nuclei  around  the  central  canal,  sometimes  obliterating  it  or  extending 
laterally  in  the  posterior  commissure. 

The  microscopical  changes  which  have  been  observed  in  the  cord,t 
and  are  possibly  or  probably  connected  with  tbe  disease  (besides  the 
vascular  distension  and  minute  extravasations),  are — increase  of  the 
coi-puscles  in  the  interstitial  tissue  and  around  the  vessels,  chiefly  in 
the  grey  substance;  areas  of  "granular  disintegration,"  sometimes 
amounting  to  actual  cavities  containing  amorphous  or  finely  granular 
material,  also  chiefly  found  in  the  grey  matter;  irregular  areas  of 
carmine-staining  amorphous  ''exudation"  in  the  grey  matter  and 
posterior  columns,  and  various  changes  in  the  large  ganglion-cells» 
swelling,  with  indistinctness  of  the  outline  of  the  cell  and  of  the 
nucleus ;  shrinking  of  the  cells ;  apparent  destruction  of  the  processes. 
Similar  alterations  have  been  found  in  a  few  cases  in  the  medulla 
oblongata,  but  slighter  in  degree.  These  changes,  when  found,  have 
presented  no  uniformity  in  character  or  distribution,  nor  can  any 
relation  be  traced  between  their  position  and  the  seat  of  the  wound. 

Patholoot. — The  chief  fact  of  the  pathology  of  tetanus  is  its  rela- 
tion to  the  specific  organisms,  which  has  been  mentioned  in  the  section 
on  Etiology.     The  discovery  is  an  event  of  the  last  six  years,  and,  as 

*  Ai  in  four  cases  ezamiaed  by  F.  Sehaltze  (<  Nearologisohet  Centralblatt,'  1882, 
No.  6),  two  by  HaddoD  (*  Brain,'  Oct.,  1885),  and  ftv«  by  Bowlby  ('St.  Bart.  Hotp. 
Eep.,'  1884). 

t  Chiefly  by  Lockhart  Clarke,  ClUford  AUbutt,  Boii,  Doran,  Harrisp  Dickinaoii, 
«nd  Auf recht. 
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rec;ards  the  traumatic  and  infantile  forms,  is  established  bj  over- 
whehning  evidence.  It  places  tetaDU8  distinctly  iu  the  rank  of  *'  acute 
infective  diseases ;  "  infective,  however,  chiefly,  perhaps  exclusively,  by 
inoculation.  Tbe  discovery  has  been  facilitated  by  the  special  sus* 
ceptibility  to  tetanus  possessed  by  certain  animals,  especially  mice,  rats, 
guinea-pigs,  and  i*abbits.  As  long  ago  as  1884  it  was  found  (by  Carle 
and  Battone)  that  the  disease  could  be  produced  in  rabbits  by  inocu- 
lation with  the  pus  of  the  wound  of  a  person  suffering  from  tetanus ;  • 
and,  independently,  Nicolaier  found  that  the  disease  was  produced  in 
the  animals  mentioned  above  by  inoculation  with  different  kiuds  of 
earth,  and  that  a  peculiar  bacillus  was  always  to  be  found  in  tbe  active 
earth,  and  also  in  the  wound  in  which  it  had  been  inoculated.  In  1885 
Bosenbach  found  that  the  same  bacillus  was  always  present  in  the 
secretion  and  tissues  of  the  wound  which  had  given  rise  to  traumatic 
tetanus  in  man  ;  when  the  wound  was  due  to  a  fall  on  the  earth,  he 
found  the  same  organisms  in  the  soil  at  the  place,  and  he  confirmed  tbe 
observation  that  inoculation  with  the  pus  and  tissues  of  the  wound  in 
man  gave  rise  to  the  disease  in  animals.  He  cultivated  the  bacillus, 
and  proved  that  it  was  then  equally  effective.  These  facts  have  been 
■ince  confirmed  by  many  investigators,  and  may  be  accepted  as  invari- 
ably true.  The  disease  has  also  been  produced  in  horses,  sheep,  and 
sometimes  in  dogs,  but  the  last  are  not  prone  to  tetanus,  and  require 
a  large  dose. 

The  bacillus  is  met  with  in  two  forms, — fine  needle- shaped  rods,  and 
similar  rods  with  a  much  wider  oval  "  head  "  at  one  extremity,  con- 
taining spores.  The  former  are  4  to  6  ft  t  in  length,  the  latter  6  to  8. 
The  "  head*'  is  1*5  n  in  width,  the  rod  only  half  as  wide.  They  are 
always  found  in  the  tissues  of  the  wound,  and  have  sometimes  been 
met  with  sparingly  in  the  blood  and  spinal  cord,  but  not  in  other 
organs.  They  possess  remarkable  power  of  resisting  heat,  even  expo- 
sure to  175^  F.  for  an  hour,^  and  their  spores  for  six  hours  ;  §  bj  this 
they  may  be  separated  from  other  organisms  which  are  killed.  But 
they  cease  to  form  spores  at  108°  F.  They  are  "anaerobic,"  growing 
in  an  atmosphere  of  hydrogen  or  in  vacuo^  and  are  slowly  weakened 
and  at  last  killed  by  free  access  of  air,  and  especially  of  light.  They 
are  destroyed  by  nascent  chlorine,  and  by  a  5  per  cent,  solution 
of  carbolic  acid,  but  not  by  weaker  solutions.  The  chief  habitat 
of  the  organism  is  the  soil,  in  which  they  have  been  found  so  widely  dis- 
tributed as  to  be  found  in  earth  taken,  for  instance,  from  various  parts 
of  Warsaw,  and  in  sixteen  out  of  twenty-three  specimens  from  various 
parts  of  Copenhagen.  The  vital  endurance  of  the  organisms,  and  espe- 
cially of  their  spores,  under  favorable  conditions  is  great.  The  dried 
pus  from  the  wound  of  a  tetanic  horse  has  been  found  active  after 

*  Buchanan,  'Glasgow  Med.  Journ.,'  1890. 

t  Or  TT^  to  jjft^  in. 

J  Kitagato,  *Zeitfich.  f.  Hyg.,'  Bd.  viL 

f  Schwarz,  R.,  'Arch.  Sc.  Med.,'  1891, 
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sixteen  montlis,*  and  earth  in  which  tetanus  spores  had  been  placed 
was  virulent  at  the  end  of  three  jears.f 

On  account  of  the  small  number  of  bacilli  found  within  the  bod j 
it  was  su^s^ested,  first  bj  Nicolaicr,  that  the  symptoms  are  due,  not  to 
the  organisms  themselves,  but  to  a  strychnia-like  tozine  produced  by 
them  ;  and  this  opinion  has  been  generally  accepted,  and  it  has  been 
shown  to  be  correct.  Yaillard  and  Vincent^  succeeded,  by  a  special 
process  of  filtration,  in  separating  the  bacilli  from  the  material 
they  had  formed,  and  found  that  the  former  were  inert,  while  the 
latter  at  once  caused  the  disease.  Brieger,§  indeed,  bad  previously 
described  four  distinct  forms  of  toxic  material  as  produced  by  the 
bacilli,  of  which  three  cause  symptoms  of  tetanus,  and  for  the  most 
active  of  these  he  proposed  the  name  of  '*  tetanin."  It  has  been 
thought  that  the  symptoms  of  traumatic  tetanus  are  due  to  the  toxine 
which  is  inoculated  with  the  bacilli ;  this  is  probably  true  when  the 
affection  begins  in  a  few  hours,  but  the  interval  which  usually  elapses 
suggests  that  the  virus  is  formed  by  the  organisms  either  in  the 
wound  or  in  the  blood. 

These  discoveries  have  naturally  suggested  attempts  to  produce 
immunity  bj  methods  analogous  to  those  employed  by  Pasteur  in  the 
case  of  hydrophobia,  but  hitherto  with  only  limited  success.  Tizzoni 
succeeded  in  the  case  of  dogs,  who  are  little  prone  to  tetanus,  by  a 
series  of  inoculations  with  the  cultivated  virus,  at  first  minute,  and 
g^raduaily  increasing  in  strength  ;  and  he  found  that  their  blood-serum 
destroyed  the  activity  of  the  virus — in  consequence,  he  believes,  of  the 
presence  of  a  peculiar  albuminoid  body  which  he  terms  "tetanus 
antitoxine  :*'  its  power  is  destroyed  by  lactic  and  hydrochloric  acids* 
and  by  a  temperature  of  150^  F.  He  failed  to  produce  immunity  in 
rabbits  and  guinea-pigs,  or  to  arrest  the  developed  disease  eicept  in  rats. 
Arrest  was  also  obtained  by  Behring  and  Kitasato,  who  found  that 
simple  blood  serum,  without  the  cor[>uscles,  produced  immunity,  and 
that  the  serum  of  the  animals  rendered  immune  was  even  more  potent. 

We  have  seen  that  the  intensity  of  the  cause  of  tetanus  can  be 
varied  experimentally,  and  probably  similar  variations  exist  in  that 
which  enters  accidental  wounds.  That  which  is  found  in  soil  manured 
and  decomposing,  is  said  to  be  especially  intense.  The  presence  of  the 
organisms  of  decomposition  has  been  found  to  favour  the  growth  of 
the  tetanus  bacilli,  which  ultimately  persist  while  the  others  perish. 
These  variations,  and  differences  in  the  quantity  of  the  virus  that 
enters  the  wound,  probably  cause  the  variations  in  the  intensity  of 
the  disease,  and  the  corresponding  differences  in  the  period  of 
incubation.  What  part  is  played  by  individual  predisposition  is 
unknown  (see  Etiology). 

•  Kitt,  'Cent.  f.  Bact.,'  1889. 

t  Raome,  'ZeitMhr.  f.  Hygiene,'  Bd.  viL 

X  'Oomptet  Bend.,'  1891. 

§  '  DeaU  med.  Woehenichr./  1887. 

TOL.  11.  44 


690  TETANUS. 

To  what  part  of  the  central  nervous  system  is  the  disturbance  to  be 
referred  which  is  produced  by  the  poison  ?  The  early  symptoms  are 
in  the  region  supplied  by  nenres  that  arise  from  the  highest  part  of  the 
spinal  cord,  the  medulla  oblongata,  and  the  pons,  and  must  be  referred 
to  centres  in  this  region.  The  same  indication  is  afforded  by  the  co- 
ordinated respiratory  spasm  that  forms  so  conspicuous  a  feature  in  the 
attacks,  by  the  vaso-motor  spasm,  by  the  occasional  hyperpyrexia,  bj 
the  phenomena  of  cephalic  tetanus,  and  by  such  cases  as  one  recorded 
by  Silbermann,  in  which  a  full  on  the  back  of  the  head  was  followed 
in  a  few  hours  by  symptoms  of  tetanus,  accompanied  by  striking 
cyanosis  and  dyspnoea.  Permanent  trismus  sometimes  results  from 
organic  disease  of  the  pons  Varolii,  and  general  tonic  spasm,  especially 
marked  in  the  legs,  is  not  uncommon  from  haemorrhage  in  this  situation. 
It  is  only  in  the  later  stage  of  tetanus  that  there  is  evidence  (in  in- 
creased reflex  excitability)  of  a  morbid  state  of  the  lower  spinal  centres, 
which,  secondary  in  point  of  time,  is  doubtless  secondary  in  its  pro- 
duction. The  symptoms  point,  therefore,  to  the  pons  and  medulla  as 
the  beat  of  the  chief  disturbance  of  nerve-function  in  the  disease. 

The  facts  that  the  injury  causing  tetanus  often  involves  the  nerves, 
and  that  these  are  sometimes  inflamed,  and  even  the  seat  of  an  ascend- 
ing neuritis,  must  not  be  overlooked  in  the  light  of  the  new  pathology. 
The  tetanic  spasms  sometimes  start  from  the  seat  of  the  injury,  and  in 
cephalic  tetanus  the  injury  in  the  region  of  the  fifth  nerve  causes  para- 
lysis of  motor  nerves  related  to  it  in  reflex  action,  although  the  specific 
virus  is  present  in  the  wound  in  this  as  in  other  forms.  These  facts 
suggest  that  the  toxine,  which  acts  so  powerfully  on  the  central 
nervous  system,  has  also  a  local  action  on  peripheral  nerves  to  which 
it  can  gain  access. 

In  connection  with  the  theory  of  nerve  irritation  a  case  recorded  by 
Terrier*  deserves  especial  note.     An  injured  toe  had  become  gangre- 
nous, and  was    amputated.     Trismus,  absent  before,  was  present  a 
quarter  of  an  hour  afterwards,  and  the  patient  averred  that  the  pain 
of  the  operation  distinctly  made  his  jaw  muscles  contract  while  the 
amputation  was  being  performed.     He  died  from  the  tetanus  in  two 
days.     Here  it  would  seem  that  the  toxic  irritation  brought  the  centre 
into  a  condition  so  unstable  that  its  discharge  was  produced  bythe  addi- 
tional stimulus.  Yerueuil  has  also  noted  that  surgical  interference  with 
a  wound  may  apparently  excite  tetanus.     It  may  be  that  a  similar  in- 
fluence is  exerted  by  exposure  to  cold.     In  the  unstable  condition  of  the 
centres,  a  slight  degree  of  surface  chill  may  cause  discharge  of  the  nenre- 
cells.     For  instance,  in  the  case  of  teUmus  after  ovariotomy,  recorded 
by  Harris  and  Doran,  the  contraction  commenced  in  the  masseter  on 
the  side  turned  towards  a  window,  the  weather  being  very  cold  at  the 
time.    That  the  surface  chill  causes  a  peculiar  nervous  stimulation  is  the 
more  probable,  since  wo  know  that  it  causes  other  effects  through  the 
agency  of  the  nervous  system,  stimulating,  for  instance,  the  vaso-motor 

•  Terrier, '  Gai.  des  H6p.,'  1874. 
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centre  to  constrict  the  Tessels  of  the  skin,  and  even  the  motor  centres 
to  produce  the  muscular  spasm  of  "  shivering,"  in  which  the  muscles 
of  mastication  always  take  a  conspicuous  part.  It  is  noteworthy, 
however,  that,  whether  actiug  alone  or  conjointly,  tbe  effect  of  cold  is 
always  rapidly  produced.  Barely  more  than  twenty-four  hours  pass 
before  the  ap{>earance  of  the  first  symptoms.  Lastly,  it  may  be 
observed  that  in  tetany  we  have  a  disease  consisting  of  tonic  spasm, 
and  sometimes  caused  by  cold. 

In  true  tetanus  neonatorum,  tbe  pathology  of  the  disease  is  the 
same  as  in  the  trauuiatic  form,  the  bacilli  having  been  invariably 
found  in  the  umbilical  wound.  The  precise  nature  of  puerperal 
tetanus  and  of  the  idiopathic  form  has  still  to  be  ascertained.  If,  as 
previously  suggested,  they  are  produced  by  the  specific  organisms,  it 
is  probably  by  tbe  inhalation  of  spores  from  the  air.  The  organisms 
seem  to  have  no  effect  when  taken  into  the  stomach. 

Diagnosis. — The  symptoms  of  tetanus  are  so  peculiar  and  so  pro- 
nounced, that  the  diagnosis  rarely  presents  any  difficulty,  except  in 
the  earliest  stage  of  cases  that  commence  insidiously.  Under  such 
circumstiiuces  the  stiffness  of  the  neck  may  be  mistaken  for  muscular 
rheumatism,  tbe  more  readily  if  the  symptom  has  followed  exposure 
to  cold.  But  the  existence  of  rigidity  in  the  muscles  of  tbe  jaw, 
never  present  in  simple  rheumatism  and  rarely  absent  in  tetanus, 
should  at  once  arouse  suspicion.  In  the  rare  cases  in  which  difficulty 
in  swallowing  precedes  trismus,  the  nature  of  tbe  case  can  only  be 
suspected  from  tbe  facts  that  there  is  no  local  affection  to  account  for 
tbe  symptom,  no  evidence  elsewhere  of  paralysis,  and  no  history  of 
any  cause  of  hydrophobia,  while  trismus  and  tetanic  spasms  usually 
follow  within  twenty-four  hours. 

The  characters  of  the  developed  disease  resemble  those  of  strychnine 
poisoning  more  than  any  other  condition.  A  mistake  is  rare,  but  has 
probably  been  made  in  one  or  two  recorded  instances.  In  strychnine 
poisoning  the  symptoms  never  commence  by  trismus ;  they  come  on 
and  develop  in  a  more  rapid  manner  than  has  ever  been  seen  in  tetanus 
except  in  traumatic  cases,  in  which  the  wound  assists  the  diagnosis. 
The  reflex  excitability  is  an  early  symptom  in  strychnia  poisoning, 
but  is  late  in  tetanus,  and  the  severe  epigastric  pain  of  the  latter  is 
absent  in  the  former,  in  which  there  are  often  collateral  circumstances 
to  suggest  poisoning. 

In  hydrophobia  there  is  no  initial  rigidity  in  the  jaw  or  elsewhere. 
Tbe  first  paroxysms  are  of  respiratory  spasm,  excited  by  attempts  to 
swallow.  These  may  be  present,  however,  in  the  **  hydrophobic " 
form  of  tetanus,  and  in  it  swallowing  is  difficult,  but  a  wound  on  the 
head  and  facial  palsy  are  conspicuous.  Cases  of  hydrophobia  in  which 
there  are  tetanoid  spasms  in  the  later  stage  of  the  disease  have  been 
confused  with  tetanus,  but  attention  to  the  initial  symptoms  will 
prevent  error.    These  spasms  are  merely  an  excessive  developmeiit  ot 
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those  that  are  frequently  met  with  in  hjcirophobia,  and  do  not 
indicate  tbat  the  two  diseases  co-exist,  as  has  sometimes  been 
erroneously  imagined. 

In  hysteria,  tetanoid  spasm  is  extremely  rare  except  as  part  of  a 
convulsive  attack,  and  then  its  nature  is  sufficiently  conspicuous. 
But  trismus,  causing  persistent  closure  of  tbe  jaws,  occurs  in  hysteria. 
It  may  succeed  a  convulsion,  and  last  until  another,  or  it  may  come 
on  without  obvious  cause,  continue  for  a  few  hours  or  days,  and  then 
suddenly  vanish.  It  is  prone  to  recur,  and  this  character,  the 
suddenness  of  onset,  its  complete  degree,  tbe  a1>6ence  of  ri^dity  in 
the  neck,  and  the  presence  of  other  symptoms  of  hysteria  will  rarely 
leave  any  doubt  as  to  its  nature.  It  should  be  remarked  that  the 
symptoms  of  tetanus,  coming  on  after  an  injury  or  exposure  to  cold, 
must  not  be  treated  lightly  because  they  occur  in  an  hysterical  person, 
or  follow  fear  of  the  disease. 

In  tetany  tbere  is  widely  spread  tonic  spasm  with  paroxysmal 
exacerbations,  but  its  distribution  is  characteristically  different.  The 
limbs  are  most  aflfected  towards  the  extremities,  the  arms  more  than 
the  legs,  the  hands  most  of  all,  and  trismus  is  a  late,  and  not  an  early 
symptom.  In  each  of  these  re&pects,  the  condition  in  tetanus  is  the 
reverse.  Even  in  the  most  acute  and  violent  cases  of  tetany  a  mistake 
can  hardly  be  made,  especially  if  attention  is  paid  to  the  peculiar 
posture  of  the  hands. 

In  many  cases  of  tetanus  tbere  is  considerable  difficulty  in  deter- 
mining whether  it  is  to  be  regarded  as  tratimatic  or  idiopatbio.  They 
are  the  cases  in  which  tetanus  is  apparently  excited  by  cold  in  a 
person  who  has  had  a  trifling  injury,  perbaps  some  time  before.  The 
question  is  fortunately  not  of  any  great  pra<:tical  importance,  and 
each  case  must  be  judged  on  its  own  merits.  For  scientific  purposes 
we  must  include  such  cases  in  the  traumatic  variety.* 

Pbookosis. — The  statistics  of  the  mortalitv  in  tetanus  show  how 
grave  the  prognosis  is  in  every  case,  and  it  is  still  grave,  however  slight 
the  initial  symptoms  may  be,  or  however  trifling  tbe  injury  which  has 
produced  it.  But  it  is  distinctly  worse  if  tbe  injury  is  severe  than  if 
slight.  After  a  lacerated  wound,  tbe  compound  fracture  of  a  limb,  or 
distinct  contamination  of  the  wound  with  earth,  and  also  after  labour, 
recovery  is  extremely  rare.  The  chance  of  recovery  is  less  if  the  first 
symptoms  occur  before  the  tenth  day  from  the  receipt  of  the  injury. 
Most  recoveries  occur  in  cases  which  begin  after  the  first  ten  days, 
and  the  prognosis  is  better  tlie  longer  the  interval.  It  is  worse  wheu 
the  spasm  qnickly  extends  to  the  trunk,  better  if  trismus  exists  alone 
for  several  days.  After  the  first  four  or  fivo  days  the  prognosis 
improves  with  the  duration  of  the  disease,  although  it  does  not  become 

*  By  this  means  we  run  least  risk  of  error.     It  is  ccrlaio,  however,  that  •oma 
proportion  of  cases  of  idiopathic  tetanus  will  have  a  recent  scratch  or  cut  or 
without  this  being  concerned  in  the  production  of  the  disease. 
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decidedly  hopeful  unless  the  symptoms  have  lasted  for  a  fortnight, 
or  present  a  distinct  and  [persistent  diminution.  It  is  doubtful  whether 
the  prospect  of  recovery  is  materially  influenced  by  sex  or  age.* 
Adequate  statistics  to  determine  this  point  are  not  at  present  forth- 
coming. Previous  intemperance  lessens  the  chance  of  recovery,  and 
so  also  does  inability  to  swallow  and  considerable  elevation  of  tem- 
perature, but  its  subsequent  fall  is  not  of  significance  if  the  symptoms 
continue.  The  concurrence  of  cold  with  injury  as  a  cause  does  not 
influence  the  prognosis.  Under  the  most  favorable  circumstances — in 
cases,  for  instance,  which  occur  a  fortnight  after  the  receipt  of  a 
trifling  injury — the  probability  of  recovery  is  not  more  than  equal  to 
that  of  death.  On  the  other  hand,  hardly  any  case  of  traumatic 
tetanus  is  absolutely  hopeless.  Oases  occasionally  recover  under  all 
conditions  of  cause  and  character. 

The  prognosis  in  idiopathic  tetanus  is,  intemperate  climates,  a  little 
better  than  in  the  traumatic  form.  In  hot  climates  it  is  regarded  as 
€Yen  more  grave.  In  tetanus  neonatorum  the  prognosis  is  nearly  the 
tame  as  in  the  traumatic  form  in  adults  (provided  the  children  are 
not  exposed  to  powerful  insanitary  conditions),  and  here  also  the  pro- 
gnosis is  better  the  longer  the  interval  after  birth  before  the  symptoms 
appear.  After  abortion  and  labour,  the  chance  of  recovery  is  only 
appreciable  when  the  disease  is  distinctly  excited  by  cold. 

T&XATMBHT. — For  tctauus,  as  for  most  acute  diseases,  no  specific 
remedy  is  known,  although  the  recent  discoveries  give  distinct  promise 
that  it  may  not  be  long  before  some  method  of  countei*acting  the 
action  of  the  bacilli  is  discovered.  It  will  probably  be  possible 
to  foresee  the  malady  by  microscopical  examination  of  the  pus  in  any 
wound  contaminated  with  earth,  and  then  prophylaxis,  as  in  hydro- 
phobia, may  become  possible.     But  for  this  we  have  yet  to  wait. 

Tetanus  is  a  disease  of  limited,  though  variable  duration,  and  if  the 
patient  can  be  kept  alive  until  it  is  over,  he  recovers.  Moreover, 
there  is  reason  to  believe  that  the  intensity  of  the  disease  can  often  be 
lessened  by  treatment,  but  the  variable  severity  of  the  affection 
renders  it  very  difficult  to  assess  the  influence  of  the  remedies 
employed.  Three  elements  in  treatment  have  hitherto  chiefly  re- 
ceived attention — general  management,  operative  treatment  in  trau- 
matic cases,  and  the  endeavour  to  relieve  the  symptoms  by  the  use  of 
drugs. 

In  ireneral  management,  rest  and  food  are  the  two  essential  measures. 
All  possible  sources  of  peripheial  irritation  should  be  avoided.  The 
patient  should  be  kept  absolutely  still,  and  the  room  darkened.  Liquid 
nourishment  should  alone  be  given,  even  if  the  trismus  is  not  complete. 
In  most  cases,  by  patience,  a  fair  quantity  can  be  taken  through  the 
closed  teeth  ;  sometimes  there  is  a  space  between  the  teeth,  and  a  tube 
can  be  introduced  through  which  the  food  may  be  sucked.  When 
*  Regarding  lex,  oomp«re  Che  mortalitj  giren  on  p.  681. 
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this  is  impossible,  sufficient  relaxation  of  the  spasm  to  permit  of  food 
being  giyen  may  be  obtained  by  the  inhalation  of  chlorofonn;  or 
liquids  may  be  injected  into  the  oesophagus  by  a  long  catheter  passed 
through  the  nose.  If  this  brings  on  spasm,  it  is  better  to  emploj 
peptonised  injections  into  the  rectum.  A  tooth  has  been  extracted  to 
permit  feeding  through  a  tube,  but  it  is  better,  if  possible,  to  avoid 
any  fresh  irritation  of  peripheral  nerres.  In  infants  the  catheter 
passed  through  the  nose  has  usually  been  employed. 

The  surgical  measures  which  have  been  adopted  in  traumatic  cases 
comprehend  amputation,  excision  of  the  cicatrix  or  wound,  neurotomy, 
and  nerye-stretching.  Of  all  these  it  may  be  said  that  in  most  cases 
in  which  they  have  been  employed  they  have  apparently  exerted  do 
beneficial  influence  on  the  course  of  the  disease.  Indian  experience 
of  these  measures  is  at  least  as  unfavorable  as  that  in  England.*  A 
carious  case  has  indeed  been  described  by  Beichertf  in  which  stretch* 
ing  of  both  sciatic  nerves  was  followed  by  improvement  and  ultimate 
recovery ;  the  cause  of  the  tetanus  was  a  bite  on  the  back  by  a  horse, 
but  the  patient  was  an  epileptic.  The  modus  operandi  of  the  operation 
is  difficult  to  understand.  The  common  failure  of  these  proceedings  is 
rendered  intelligible  by  what  we  now  know  of  the  pathology  of  the 
disease.  A  more  promising  measure  would  be  the  early  excision  of 
the  wound  in  any  case  in  which  the  bacilli  can  be  found  in  it  or  in  the 
soil  of  the  place  at  which  it  was  inflicted.  In  such  a  case,  amputation 
may  even  prove  justifiable.  The  late  excision  of  the  cicatrix  has  appar- 
ently been  effective,^  although  it  usually  fails,  no  doubt  because  the 
toxine  has  invaded  the  whole  system.  Perhaps,  also,  division  of  the 
nerve  is  justifiable  when  tetAnic  spasms  start  from  the  injured  part. 
Most  of  the  cases  in  which  local  surgical  treatment  has  had  a  distinct 
and  immediate  effect  have  been  of  this  character.  In  one  case,  for 
instance,  a  small  nerve  in  a  wound  was  tender,  and  pressure  upon  it 
brought  on  severe  tetanic  spasms.  The  nerve  was  excised,  and  the 
spasms  ceased.  In  another  case,  tetanus  came  on  after  a  wound  was 
healed  ;  the  cicatrix  was  tender,  and  pressure  on  it  excited  the  spasm, 
which  ceased  after  the  cicatrix  had  been  excised. 

There  are  few  diseases  for  which  so  many  and  such  varied  drugs  hsve 
been  employed  as  in  the  treatment  of  tetanus,  but  hitherto  not  one  has 
been  found  to  exert  a  powerful  influence  on  the  disease,  not  one  that 
does  not  usually  fail  when  the  disease  is  severe,  and  frequently  when 
it  is  moderate  in  intensity,  and  few  that  have  not  been  credited  with 
cures,  chiefly  in  slight  cases.  Becovery  has,  indeed,  in  most  cases 
been  obviously  duo  much  more  to  the  character  of  the  attack  than  to 
the  treatment  employed.  Still,  there  is  reason  to  believe  that  drags 
have,  in  many  instances,  helped  recovery,  and  in  some  cases  bav^ 
actually  turned  the  scale  and  saved  the  patient's  life. 

•  Wallace,  loc.  cit. 

t  '  Bayer.  AcrztL  Intell.-bl.,'  1885,  No.  6. 

t  Cotterilf  *  Lancet,'  1888. 


TltEATMENT.  695 

Of  the  agents  employed  there  are  some  that  give  temporary  relief  to 
the  spasm,  aod  are  used  to  afford  rest  or  avert  death,  but  which  do  not 
influence  the  course  of  the  disease.  The  most  efficient  is  the  inhala- 
tion of  chloroform.  With  complete  narcosis,  the  spasm  passes  off,  but 
it  returns  when  the  influence  of  the  chloroform  is  over.  Ether  has  a 
similar  action,  but  is  less  conyenient.  Nitrite  of  amyl  has  been  said 
to  relieve  spasm  more  speedily  than  chloroform,  and  H.  0.  Wood  has 
recommended  it  as  a  most  valuable  agent  for  averting  death  during  a 
paroxysm ;  at  Guy's  Hospital,  when  employed  in  quantities  of  niiij 
to  TT\,v,  it  was  found  that  the  spasm  became  more  intense  at  first, 
although  slighter  afterwards.  The  continuous  inhalation  of  chloroform 
does  not  seem  to  modify  the  course  of  the  disease,  nor  has  any  benefit 
resulted  from  attempts  to  charge  the  air  of  the  room  with  the  Taponr 
of  chloroform.* 

Sedative  drugs  have  been  employed  in  the  treatment  of  tetanns  in 
two  ways,  occasionally,  to  procure  sleep,  and  continuously,  to  lessen  the 
severity  of  the  spasm.  In  severe  cases,  it  is  rare  that  a  marked  effect 
is  produced  by  any  drug,  but  in  cases  of  moderate  severity,  distinct 
amelioration  has  been  obtained  by  many  agents.  Bromide  of  potassium 
has  been  given  at  frequent  intervals  in  large  doses,  four  to  six  drachms 
daily,  and  the  spasm  has  been  observed  to  increase  when  it  is  discon- 
tinued, and  to  lessen  when  it  is  resumed  (Southey).  It  may,  perhaps, 
with  advantage  be  injected  into  the  rectum  with  food;  Nothnagel 
has  found  that  it  tends  to  cause  ascending  contractions  in  the  bowel« 
and  thus  an  injection  is  carried  higher  up,  and  is  rapidly  and  more 
completely  absorbed. 

Chloral  hydrate  has  been  largely  substituted  for  the  administration  of 
chloroform  by  the  mouth,  although  it  does  not  remove  severe  spasm 
so  completely  as  the  inhalation  of  chloroform.  It  may  be  given  at 
night  to  procure  sleep,  and  frequently  succeeds,  or  it  may  be  given 
continuously,  and  has  thus,  in  many  cases,  appeared  distinctly  bene- 
ficial. Indeed,  it  has  been  held  to  have  more  influence  on  the  disease 
than  any  other  drug,  by  a  very  large  number  of  observers.t  Large 
doses  must  be  employed.  Yerneuil,  for  instance,  who  is  a  strong 
advocate  of  its  use,  would  never  give,  to  an  adult,  a  smaller  dose  than 
5j,  or  less,  in  the  day,  than  5iv,  and  he  has  sometimes  given  5iij  at 
a  dose  and  5vij  in  the  day.  It  needs  to  be  continued  for  a  consider- 
able time.  In  two  cases  which  recovered,  Jviij  were  given  in  the 
course  of  a  month.  Antipyrine  was  used  in  conjunction  with  chloral 
in  one  idiopathic  case  which  recovered.  Chloral  has  been  injected 
into  the  veins  by  Ore,  but  this  is  a  dangerous  proceeding,  since  it  has 
caused  extensive  thrombosis  in  several  cases  (Lannelongue  and  others). 
In  tetanus  neonatorum  it  has  usually  been  given  in  doses  of  one  grain, 

*  Simonin  ased  in  this  way  22  kilogprammei  of  chloroform  without  effect. 

t  Schmidt  ('  Bayer.  Intell.-bl./  1885,  p.  329)  records  the  recovery  of  four  oat  of 
five  cases  treated  with  chloral,  bat  so  favorable  an  experience  mast  be  regarded  as 
altogether  exceptional,  and  perhaps  open  to  suspicion* 
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bat  this  is  probably  too  small.  Opium  and  morphia  haye  been  largelj 
Qsed,  the  latter  bj  subcutaneous  injection ;  it  is  useful  for  the  purpose 
of  procuring  sleep,  in  doses  of  a  quarter  or  half  a  grain,  which  maj  be 
employed  in  addition  to  the  continuous  administration  of  bromide  and 
chloral.  The  continuous  use  of  morphia  has  not,  on  the  whole,  be«n 
BO  often  effect  iye  as  that  of  other  sedatiyes,  but  it  has  seemed  to  cure 
some  cases,  one  of  idiopathic  tetanus,*  and  others  of  the  traumatic 

form.t 

Belladonna,  atropine,  Indian  hemp,  and  aconite  haye  also  been  fre- 
quently employed.  Under  their  use  (as  under  that  of  all  other  drugs) 
xecoyeries  have  been  occasionally  observed,  but  on  the  whole  their 
utility  has  been  even  less  frequently  recognisable  that  that  of  other 
sedatives.  The  same  may  be  said  of  conium,  lobelia,  nicotine,  and 
tobacco^  yeratrum  yiride  and  gelsemium.^ 

Next  to  bromide  and  chloral.  Calabar  bean  has  received  most  praise. 
The  extractum  pbysostigmatis  has  been  usually  employed  subcuta* 
neously,  in  doses  of  from  one  third  of  a  grain  to  one  or  two  grains,  or 
by  the  mouth,  one  to  four  grains.  Still  larger  doses  have  been  some- 
times giyen  by  the  mouth,  e.  g.  seventy-two  g^rains  in  twenty-four 
hours,  and  1026  grains  in  forty-three  days,  in  a  case  that  recoyered.§ 
Toxic  effects  are  not  easily  produced,  and  the  pupil  does  not  contract 
as  it  does  in  health,  eyen  when  nausea  and  feebleness  of  pulse  haye 
been  produced.  Eilert  has  sug^esttfd  that  local  effects  may  be  lessened 
by  the  simultaneous  injection  of  atropine.  In  infants,  from  one 
thirtieth  to  one  third  of  a  grain  has  been  g^ven  under  the  skin.  The 
salicylate  of  eserine  hud  a  marked  influence  on  the  spasms,  injected 
in  doses  of  ^  jj^  grain,  in  a  case  in  which  chloral  and  bromide  had  pre- 
Tiously  been  used.  The  tetanus  began  on  the  fifth  day  aft<T  the 
lemoyal  of  a  tumour  of  the  leg.  and  the  patient  recovered.  ||  Jaborandi 
and  pilocarpine  have  been  used,  generally  without  success,  although 
three  recoyeries  have  been  described  by  Casati.^ 

The  alleged  success  of  curara  in  hydropholda  has  led  to  its  use  in 
tetanus,  but  seldom  with  effect.  Small  doses,  ^^  grain,  do  not 
infiuence  the  disease.  With  large  doses  up  to  half  a  grain  every  hour» 
the  muscular  spiisms  become  slighter,  but  life  has  rarely  been  saved. 
In  ope  case  it  was  pushed  until  the  patient  passed  into  a  state  of 
collapse  and  respiration  ceased.  Prolonged  artificial  respirati»o,  with 
faradisation  of  the  phrenic  nerve,  revived  the  patient;  the  spasms  re- 
mained absent  for  several  hours,  and  then  returned  in  slighter  form, 
and  the  patient  recovered.    Spasm  is  probably  les^ned  by  the  infln- 

•  F.  J.  Smith,  *  Lancet/  18S9. 

t  C.  Duke*.  *  Lancet,*  1S.S8;  Morrison,  ib. 

X  Four  cases  are  said  to  bare  been  succfMfally  treated  bj  reratram  viride  aod 
geUmium  br  R.  B.  Harris  (*New  York  Med.  R*?c.rd/  18H4,  July  12th). 

§  Watson, '  Practitioner,'  April,  1^70.  For  another  sncce>8ful  caae  aas  Doagall. 
•GUspow  Med-  Joum./  March,  \bfib. 

H   ICees  and  Kay  wood,  *  I-anoet,'  1  V>9,  ii. 

^  S»  '  Brit.  Med.  Joum./  18^9,  quoted  from  '  RaceogUtore  Medico.* 
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enceof  curara  on  the  intra  muscular  nerve- endings,  as  it  is  not  known 
to  have  any  influence  on  the  spiual  cord.  It  appears  only  to  avert 
death  from  spasm  by  bringing  the  patient  equally  near  to  death  from 
paralysis.*  Among  other  drugs  which  have  been  used  are  iodide  of 
potassium,  carbonate  of  iron,  arsenic,  antimony,  mercury,  urethane.  and 
strychnine.  Cases  have  recovered  in  which  each  has  been  used,  even, 
strange  to  say,  the  last,  which  distinctly  increases  the  spasm.f 

External  applications,  chloroform,  aconite,  <&c.,  to  the  affected  part 
appear  useless,  but  applied  to  the  epigastrium  they  sometimes  give 
relief  to  tlie  severe  pain  often  felt  there.  Cold  to  the  spine  (ice,  ether 
sprav)  has  been  employed  without  distinct  influence  on  the  spasm. 
Electricity  (the  voltaic  current  from  the  spine  to  the  muscles)  has 
been  observed  to  lessen  the  spasm  in  trifling  cases,  but  probably  did  not 
influence  the  course  of  the  disease.  Continuous  warm  baths  have  been 
occiisionally  employed,  since  the  time  of  Ambrose  Par6.  Zecbmeister 
kept  one  patient  in  a  bath  for  a  fortnight,  but  the  treatment,  used  in 
eight  cases,  did  not  influence  the  mortality,  since  seven  of  the  patients 
died.  It  seemed,  however,  to  moderate  a  little  the  intensity  of  the 
spasm.  Bleeding  was  formerly  largely  used,  and,  opposed  as  the 
measure  is  to  the  therapeutic  principles  of  the  present  day,  it  may 
remove  some  of  the  toxine  from  the  system ;  at  any  rate,  cases  have 
recovered,  and  the  flow  of  blood  has  appeared,  in  some  instances,  to 
lessen  the  spasm.  Transfusion  of  blood  has  been  once  employed,  but 
without  success  (Sakler).  No  case  has  yet  been  influenced  by  the 
injection  of  the  serum  of  immune  rabbits,  su))posed  to  contain  the 
antitoxine.  It  was  tried  in  a  case  of  tetanus  neonatorum,  but  four 
injections  had  no  effect.  J 

On  the  whole,  the  drugs  that  seem  to  deserve  most  confidence  in  the 
treatment  of  tetanus  are  bromide  of  potassium  and  chloral,  morphia, 
and  perhaps  eserine.  The  first  two  may  with  advantage  be  combined, 
the  influence  of  both  being  kept  up  continuously,  or  bromide  may  be 

*  Karg  (*  Arch,  f .  klin.  Chirurg.,'  zxix,  p.  338)  relates  four  cases  in  which  the 
transient  amelionition  of  the  symptoms  did  not  prevent  death.  He  advises  the 
simultaneous  use  of  morphia.  One  noteworthy  lesson  from  his  CHses  is  that  if  arti* 
ticial  respiration  becomes  necessary  it  is  not  fHcilitatcd  by  tracheotomy.  Cases 
successfully  treated  have  been  recorded  by  Berckham  (*  Berl.  kl.  Wochenschr.,'  1884^ 
"So.  48)  and  Qontermann  (ib.,  1883,  No.  44).  In  the  latter  case,  the  tetanus  followed 
an  injury  to  the  bead.  Nine  injections  were  given  in  the  course  of  u  few  days,  each 
consisting  of  i— ^  grain  of  curara,  dissolved  in  40  parts  of  water  and  2  of  spirit. 
He  makes  the  reasonable  suggestion  that  the  activity  of  the  specimen  employed 
should  always  be  proved  by  an  injection  in  an  animal. 

t  A  collection  of  937  reported  cases,  beginning  before  the  fifteenth  day,  has  been 
made  by  Melden,  to  compare  the  apparent  effect  of  different  drugs,  but  it  is  doubtful 
what  value  can  be  attached  to  the  stati-^tics  of  ao  very  large  a  number  of  cases. 
Chloral  and  curara  are  each  credited  with  the  cure  of  a  quarter  of  the  cases  in 
which  they  were  used;  opium  with  one  t wen ty- fifth  ;  conium  one  seventh ;  Indian 
hemp  a  sixth  ;  bromide  a  fourteenth ;  alcohol  a  quarter ;  and  a  third  of  those  treated 
by  other  agents  are  said  to  have  recovered  ('  Lancet,'  1887). 

I  Babinsky.  *  Berl.  kl.  Wochensch.,'  1891- 
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given  frequently,  and  chloral  in  occasional  hjpnoiio  doses.  If  tlie 
Tiolenceof  the  spasm  threatens  death  during  a  paroxysm,  this  should  be, 
if  possible,  averted  by  the  inhalation  of  chloroform  or  nitrite  of  amyU 
but  on  the  value  of  the  latter  for  this  purpose  further  observations 
are  necessary.  Lastly,  it  is  of  great  importance,  in  the  event  of  appa- 
rent death  during  a  paroxysm,  that  an  attempt  should  be  made  to 
restore  the  patient  by  artificial  respiration.  It  is  surprising  that  this 
measure  has  been  so  rarely  adopted.  Its  importance  is  illustrated  by 
a  case  recorded  by  Farrage.*  During  a  severe  paroxysm,  heart  and 
respiration  stopped,  the  patient  was  apparently  dead.  Artificial  re- 
spiration was  employed,  and  in  five  minutes  the  heart's  pulsations  could 
be  again  perceived.  For  two  days  the  spasm  was  extremely  slight; 
a  most  violent  paroxysm  then  occurred,  during  which  the  patient  died, 
no  medical  assistance  being  at  hand.  The  remarkable  freedom  from 
spasm  in  this  case,  and  one  or  two  others  on  record,  after  revival  by 
artificial  respiration  from  apparent  death,  can  only  be  ascribed  to  the 
influence  of  the  arrest  of  the  circulation  on  the  morbid  condition  of 
the  centre.  This  fact,  and  the  evidence  that  the  primary  disturbance 
is  in  the  medulla  oblongata,  suggest  the  desirability  of  trying  the 
effect  of  ligature  of  the  vertebral  arteries,  which  Alexander  has  intro- 
duced for  the  treatment  of  epilepsy.  The  operation  is  severe  when 
both  vertebrals  are  simultaneously  tied,  but  in  a  case  in  which  the 
danger  was  extreme  it  might  be  justifiable. 


TETANY. 

The  condition  designated  "  tetany"  is  characterised  by  tonic  miiB> 
cular  spasm  or  "contracture,"  affecting  especially  the  extremities, 
symmetrical  in  distribution,  and  either  paroxysmal  or  oontiouoiis. 
The  spasm  is  often  preceded  and  accompanied  by  sensory  symptomSy 
tingling,  formication,  or  pain. 

The  affection  was  first  described  more  than  fifty  years  ago  by 
Steinheim  in  Germany,  and  Dance  in  France,  but,  like  so  many  other 
maladies,  it  was  through  the  study  and  description  of  the  disease  by 
Trousseau  that  it  became  generally  known.  Trousseau  called  it 
"  tetauilla,"  but  the  name  **  tetany,"  by  which  it  is  now  universallj 
known,  was  suggested  by  Lucien  Corvisart  in  1852.t 

•  «  Lancet,' I860,  Sept.  18th. 

t  TrouMeau't  accoant  of  the  disease  it  accessible  to  English  readen  in  tiie  nAnmm 
of  lectures  translated  by  Bazire.  Other  descriptions  have  been  giTen  bj  Ri€g«l 
(•  Dent.  Arrh.  f.  kl.  Med.,'  xu,  1868,  405) ;  Weiss  (•  Volkmann's  kUn.  VotV 
No.  169) ;  Buzwrd  {'  Clin.  Lect^  p.  411) ;  »nd  Abercrombie  ('  On  Tetonjin 
Children,'  London,  1880). 


Ages  •    • 
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1-9     10-19    20-29    80-39    40-49    50-61 
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26 

..6 
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Females  . 

8, 

..3 
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84 

...8 
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Causes. — Tetany  is  rather  more  frequent  in  males  tlian  in  females, 
the  proportion  being  as  seven  to  six,  but  this  relation  does  not  obtain 
at  all  ages.  It  occurs  at  all  periods  of  life,  from  infancy  to  old  age, 
but  is  most  frequent  in  early  childhood  and  in  early  adult  life.  Of 
150  cases  that  I  have  collected  from  Tarious  sources  or  obserred 
myself,  142  are  available  for  comparison  on  these  points. 


76  Males. 
66  Females. 

142 

Thus  the  disease  is  most  frequent  in  infancy  and  in  the  second 
decade  of  life.  More  than  half  the  cases  occur  during  the  first 
twenty  years.  In  early  childhood  the  disease  is  far  more  frequent  in 
males  than  in  females,  but  between  the  ages  of  twenty  and  fifty  the 
liability  of  the  sexes  is  reversed,  and  females  suffer  twice  as  frequently 
as  males.  Over  fifty,  on  the  other  hand,  the  only  recorded  cases  have 
been  in  males.  These  figures  correspond,  on  the  whole,  with  those 
supplied  by  smaller  series  of  cases  lately  published,  but  some  varia- 
tioDS  exist,  owing  to  special  features  that  have  marked  periods  of 
special  prevalence.  Toung  children,  for  instance,  have  sometimes 
been  the  only  sufferers,  and  in  a  number  of  such  cases  at  Prague,  the 
proportion  of  males  to  females  was  only  as  2  to  1,  while  of  a  series  of 
41  cases  in  adults,  36  were  males  and  5  females. 

A  neuropathic  heredity  can  be  traced  in  only  a  small  proportion  of 
cases,  but  that  a  family  predisposition  sometimes  exists  is  shown  by 
instances  recorded  by  Abercrombie,  in  which  there  occurred,  at 
different  times,  in  each  of  two  families  four  cases,  and  in  another 
family  three  cases.  It  has  often  been  observed  to  Jbe  more  frequent 
in  winter  or  in  spring  than  in  summer  or  autumn,  in  the  case  both  of 
outbreaks  and  of  recurrences. 

Most  of  the  male  cases  have  occurred  in  the  lower  classes,  and  occu- 
pation is  influential  partly  as  involving  exposure  to  cold  and  fatigue  ; 
but  the  affection,  especially  in  Germany,  is  common  in  shoemakers 
and  tailors,  perhaps  from  some  influence  exerted  by  posture  combined 
with  that  of  a  sedentary  life. 

A  direct  exciting  cause  of  tetany  can  be  traced  in  at  least  threo 
quarters  of  the  cases.  The  most  frequent  is  diarrhoea,  usually  long 
continued  and  exhausting,  but  sometimes  acute  and  brief.  Epidemio 
diarrhcea  has  been  the  cause  of  some  local  outbreaks  of  tetany  in 
young  children.  It  often  co-exists  with  other  causes.  Kext  in  fre- 
quency is  exposuie  to  cold,  which  may  produce  also  catarrhal 
disturbance.  A  lady  a  month  after  confinement  caught  cold  in 
driving ;  an  attack  of  tonsillitis  came  on,  and,  in  a  few  days,  a  sharp 
attack  of  tetany,  quickly  yielding,  however,  to  treatment.  Cold  is 
effective,  especially  when  conjoined  with  fatigue,  acute  disease,  and 
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lactation.  A  series  of  cases  in  women  who  were  snckling  led 
Trousseau  at  first  to  propose  for  the  disease  the  name  of  **  nurse's 
oontracture.*'  The  comparative  frequency  of  the  disease  in  adult 
women  is  almost  entirely  due  to  the  various  influences  of  matemitj. 
The  tetiinj  may  also  come  on  during  pregnancy,  usually  during  the 
second  half,  but  sometimes  early  ;  it  almost  aJways  continues  until 
delivery  and  then  ceases,  at  once,  or  in  a  week  or  two.  In  those  who 
hare  suffered  before  marriage  it  is  especially  apt  to  occur  during  preg- 
nancy, often  more  than  once,  but  not  always  in  successive  pregnancies. 
It  may  also  develop,  in  rare  instances,  after  confinement.  Other 
occasional  causes  are  simple  ansemia,  prolonged  muscular  effort  of 
various  kinds,  alcoholism,  and  sexual  excess,  especially  masturbation. 
Many  oases  have  been  observed  in  the  subjects  of  dilatation  of  the 
stomach,*  sometimes  with  ulceration  or  with  the  cicatrix  of  an  ulcer, 
which  in  Kome  has  been  at  the  middle  of  the  organ,  associated  with 
external  adhesions,  an  hour-glass  form  of  the  organ,  and  even  with 
rotation  of  the  pyloric  end. 

In  young  children  the  indications  of  rickets  are  rarely  absent,  and 
in  tliem  tet<iny  is  evidently  allied  to  the  carpo-pedal  contractions  so 
common  in  that  disease,  and  it  is  often  assocLited  with'  laryngismus 
stridulus  and  convulsions.  In  three  recorded  instances  the  disease 
was  apparently  due  to  intestinal  worms  (tsBnisB),  and  ceased  when 
these  wore  expelled.  It  very  rarely  follows  a  fright,  and  seldom 
an  injury,  but  there  is  one  operation  after  which  it  is  singularly  he- 
quent,-- excision  of  the  thyroid.  When  the  whole  thyroid  is  removed, 
tetany  supervenes  in  about  one  sixth  of  the  cases ;  this  is  the  averaf^s 
of  a  series  of  cases  reported  by  farious  sun^eons,  which  have  varied 
from  7  in  70  (Wolfler)  to  12  in  i>3  (Billroth).  All  the  patients  have 
been  young  females,  still  in  the  developmental  ^>eriod  of  life.  The 
symptoms  of  tetany  set  in  during  the  first  ten  days  after  the  opera 
tion.  It  does  ni>t  follow  partial  extirpiition.  It  has  been  observed 
in  association  with  atrophy  of  the  thyroid  and  myxoedema.  This 
remarkable  relation  to  thyroidectomy  will  be  considered  further  in 
coDuection  with  the  pathology  of  the  dise^ise. 

In  well-marked  forms,  tetany  is  less  frequently  assoi^Lited  with 
hysteria  than  might  be  ex|>ected,but  hy8teri<.-al  coiitracture  sometimes 
sssumes  a  similar  form,  and  it  may  indeed  l»e  diffii-ult  to  say  whetuer 
a  given  case  is  to  le  regarded  ais  tetanoid  hysterical  ctn  tract  are.  or  as 
true  tetany  in  an  hysterical  subject.  The  acute  diseases,  during  or 
lifter  which  tetany  has  been  known  to  come  on,  are  typhoid  fever, 
scarlet  fever,  cholera,  smallpox,  rheumatic  fever,  measles*  febricula, 
catarrh,  and  pneumonia.  It  has  been  met  with  very  frt-qut  nt«y  in  some 
epidemics  of  typhoid,  u>ually  during  the  latter  ]«art  of  the  dis'.-mse, 
mter  the  sixteenth  d.iy,  or  during  con valefeoenu*— in  rare  cases  dnn:^ 
the  first  wetk.  It  has  also  bei-n  met  with  in  BriirLt^s  disci^ise,  and  I 
have  seen  one  case  ap^iareutly  due  to  lcad-poisv»ning.  Symptc*iiis 
•  CMa»  dcKTilMd  br  Col]i«,  Kamq,  MaU«r.  LSK  aad 
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rcsembliug  those  of  tetany  lasting  a  week  have  followed  a  fall  on  the 
head  in  a  young  child,  which  caused  loss  of  consciousness  and 
Tomiting  for  two  days.* 

Lastly,  singular  epidemics  of  tetany  have  been  met  with  on  the 
Continent.  Some  of  these  are  apparently  analogous  to  the  occasional 
epidemics  of  hysterical  convulsion.  For  instance,  in  a  girls'  school  in 
France,  in  1876,  an  epidemic  occurred  in  which  no  less  than  thirty 
girls  were  attacked.f  A  still  more  singular  epidemic  occurred  in  1846 
in  certain  Belgian  prisons.  The  local  prevalence  of  the  typical 
disease  is  apparently  secondary  to  that  of  one  of  its  causes,  as  diar* 
rhcea  in  children,  or  typhoid  fever,  in  which  there  has  been,  probably, 
some  special  element  in  the  cause  of  the  primary  disea^te. 

Symptoms. — As  a  rule,  the  peculiar  symptoms  in  the  limbs  come 
on  without  premonitory  nervous  disturbance,  but  in  rare  cases  they 
have  been  preceded  by  headache,  pain  in  the  spine,  and  malaise,  and 
even  vomiting  not  due  to  gastric  derangement.  The  muscular  spasm 
may  bo  the  first  symptom,  but  is  usually  preceded  for  a  few  hours  or 
days  by  sensory  disturbance  in  the  extremities,  as  ''tingling"  or 
** burning"  sensations.  The  spasm  almost  always  sets  in  suddenly 
in  the  hands,  occasionally  in  both  hands  and  feet  at  the  same  time, 
rarely  in  the  hands  only,  and  still  more  rarely  in  the  trunk.  The 
hands  feel  stiff  and  cramped,  and  then  become  fixed.  The  usual 
posture  is  with  the  fingers  tiexed  at  the  metacarpo-phalangeal  joints, 
extended  at  the  others  ;  the  thumb  is  adducted  and  in  contact  with 
the  index  finger,  or  is  flexed  beneath  it,  while  the  spasm  in  the  thenar 
and  hypotbenar  muscles  renders  the  palm  hollow.  The  fingers  are 
sometimes  pressed  together,  sometimes  inclined  towards  the  ulnar 
side.  The  position  of  the  fingers  is  mainly  due  to  spasm  in  the 
interossei  muscles.  The  wrist  is  usually  slightly  flexed.  The  elbow 
may  be  free,  but  is  more  often  in  slight  flexion.  The  shoulder  muscles 
are  rarely  involved,  but  occasionally  there  is  spasm  in  them  addncting 
the  arm.  In  a  few  cases  the  spasm  in  the  band  muscles  has  been  chiefly 
in  the  long  flexor  of  the  fingers,  which  are  then  flexed  at  all  joints, 
and  the  fist  thus  closed.  Still  more  rarely  the  wrist  has  been  extended^ 
and  in  two  recorded  cases  the  fingers  were  extended  at  all  joints* 

The  feet  are  extended  at  the  ankle-joint,  and  are  inverted,  being  in 
the  position  of  talipes  equino> varus.  The  toes  are  strongly  flexed; 
the  knees  are  usually  extended,  rarely  flexed*  The  thighs  are  some- 
times adducted,  rarely  flexed. 

In  cases  of  slight  or  moderate  severity  the  contracture  is  limited  to 
the  hands  and  feet,  not  unf requently  to  the  hands.  It  is  very  rarely 
unilateraL  In  severe  cases  the  muscles  of  the  trunk  and  head  share  in 
the  spasm.  The  abdominal  muscles  become  rigid,  and  there  may  be 
spasmodic  retention  of  urine.     Those  of  the  back  are  less  affected, 

*  Demme,  1889. 

t  Simon;  MattraiU,  <Thte  de  Fwib,'  1877. 
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but  occm«ionall?  thore  is  a  slight  degree  of  opisthotonos.  The  thormx 
ttiAj  be  fiiod  by  si>asm,  which  may  eyen  iuTolve  the  diaphragm,  and 
CAU$«  «omo  (Hifioulty  in  breathing,  cjauosis,  and  even  trausient  lost  of 
ivu«ounuut^ii.  Sometimes  the  stemo-mastoids  are  rigid,  and  the  bead 
mar  W  Unit  fv^rwaixls.  More  frequeutlj  the  jaws  are  closed  bj  spasm 
iu  Uu>  iuii«iH'tor«»  the  nngles  of  the  loouth  are  drawn  ont,  and  the  eje- 
li\l»  arv  \\M  oK^tcd.  Even  the  eveball  muscles  may  be  inrolved,  cans- 
iu^  ^tmbinMui!!*  convergent  or  divergent,  and  immobility  of  the  pupils 
kaa  Uvu  observed.  The  tongue  is  sometimes  stiff,  and  articulation 
mav  W  r^'udenni  difficult  by  this  or  by  the  iuvolvement  of  tbe  larynx, 
atid  swallowing  by  8|>asm  in  the  pharynx.  The  affection  of  ibe 
luuHcliMn  of  the  fui^  is  usually  only  seen  in  severe  attacks,  but  has 
Ihvu  vH\'«»ionttlly  met  with  in  attacks  which  were  very  slight. 

The  tvuuo  »|Hi8ni  may  render  the  muscles  firm  and  hard,  and  fibnl- 
larv  evmlraetions  are  sometimes  visible  in  them.  Barely,  paroxysms 
havi^  Wguu  by  brivf  clonic  8i)a8ui.  Attempts  to  extend  the  mnsdes 
usually  cau»e  much  pain.  Movement  is  interfere  with  by  ike  spasm 
and  in  pr\4H)rtion  to  it.  but  tliere  is  no  actual  paralysis.  Wben  tiie 
eotitmcturo  is  slight,  movements  are  merely  render^  dilBcnlt  axid 
awkward ;  when  it  is  considerable,  all  voluntary  movement  may  be, 
f\»  the  time.  im{>os8ibIe. 

Slight  contracture  may  l>e  painless,  but  when  tbe  spAsm  is  con- 
•idt-rable  there  is  severe  cramp- like  pain  in  the  mosclea,  and  sksrp 
pains  |iass  up  the  limbs,  especially  in  the  course  of  the  Derves.  WLen 
the  8|kasm  is  continuous,  the  pain  may  be  paroxysmaL  pcobabiy  in 
consequence  of  slight  exacerbations  of  the  spasm.  Tht  subjediTv 
sensations  (tingbng.  ^c.)  which  precede  the  spasm  may  ^traa  durnug 
the  intervals,  and  may  be  accompanied  by  actual  diminatioa  of 
bility  to  touch  or  pain,  or  to  both. 

The  spasm  is  usually  paroxysmaL  After  continuing  for  a 
which  Taries  from  a  few  minutes  to  a  few  hours,  and  laKij  to  a  Cev 
days,  the  contracture  gradually  passes  off,  to  recur  after  a  varaatle 
interval  of  hours  or  days.  A  feeling  of  stiffness  oium  ssecccids 
it.  In  some  oa:»es  the  spasm  continues  in  slighter  d<^i«e  m  the 
arms,  rarely  in  the  legs  only,  in  the  intervals  between  the  {aanotxysma. 
In  other  castcS,  again,  in  both  children  and  adulUw  the  SfiscBS  may 
continue  in  moderate  degree  for  several  days,  w^.tik>st  exftaaiatzoBS 
w  with  merely  an  occasional  trifling  increase.  Atti^c^  oi  ^sasm  bat 
oecur  and  even  commence  during  sieep,  and  if  these  l*  <OQtifi«;ms 
ctt>ntras:tUTe  this  msy  persist  during  sl<::ep,  although  sssslly  ia  jeas 
d-^Ci>^<  AbervrvHubie  observed  no  chanjre  ia  the  co^:.tLL!iau«s  tpksas 
durir^  an  ai:aok  of  measles  which  ecrdc^i  E'^tally.  Atsikrks  are 
t.mt«  excitcvi  bv  musx^ular  eien:on.  Whec  dae  to  ciIara£iR>a  <:€ 
f^.>aftaeK  i«e-rcus>2C'Z  of  :he  aMoiL^n  hi^  exciir^i  at&iudbk  aod  tLia 
also  ^li&erre«i  in  a  cai«e-  ap^^rectiy  d  je  to  («rfff-:-:atifOiL-fieruMia.tBk. 

Ir^  4^  :z.:enals  bc-iwrr-i:  the  a:«.a'.^s  of  ^t^uck  iAten  its  zsqaLr  a  r«^ 
kjk-M  :L^^iX>Akii  ia  the  ex^uikliiv  of  tbe  ZKr%>iA  sad  msBcks  ia  tha 
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parts  in  wbicli  the  spasm  occurs  or  is  most  intense.  Percussion  of  the 
muscles,  and  especially  of  the  nerves,  causes  a  conspicuous  contraction. 
This  phenomenon  may  be  well  observed  in  the  face,  where  a  tap  on  the 
nerve  will  often  cause  a  momentary  contraction  in  all  the  muscles 
supplied  by  it  (the  "  facial  phenomenon  ").  It  is  also  marked  in  the 
limbs,  in  which  an  attack  of  characteristic  local  spasm  may  usually  be 
induced  by  compression  of  the  artery  and  nerves  of  the  limb, 
sometimes  called,  from  its  discoverer,  '*  Trousseau's  phenomenon."  The 
spasm  comes  on  a  few  minutes  after  the  commencement  of  the 
pressure.  It  is  probable  that  the  effect  is  chiefly  produced  through  the 
nerves,  although  it  is  said  that  sometimes  compression  of  the  artery  is 
effective  when  that  of  the  nerve  is  not ;  but  slighter  pressure  on  the 
nerve  has  sometimes  been  the  most  effective,  and  can  hardly  be  avoided 
when  the  artery  is  compressed.  Sometimes  this  plienomenon  cannot 
be  obtained.  Abercrombie  found  the  increased  irritability  invariably 
present  in  the  face,  and  not  in  the  limbs,  in  cases  of  continuous 
tetany  of  young  children.  Cutaneous  reflex  action  is  also  greater 
than  normal,  especially  on  the  trunk.  The  knee-jerk  may  be  normal, 
but  sometimes  it  cannot  be  obtained,  probably  by  reason  of  slight 
persistent  muscular  contraction,  and  not  because  it  is  really  absent. 

There  is  also  a  greatly  increased  electrical  excitability  of  the  nerves 
of  the  most  affected  parts  to  both  faradism  and  voltaism.  I  have 
obtained  contraction  in  the  muscles  of  the  face  by  applying  to  the 
nerve  the  voltaic  current  from  a  single  cell.  The  mode  of  reaction  to 
voltaism  is  changed,  as  Erb  has  pointed  out.  The  earliest  contraction 
occurs  with  the  positive  pole  when  the  circuit  is  closed,  and  sometimes 
when  it  is  opened,  instead  of  at  the  negative  pole  when  the  circuit  is 
closed.  Moreover,  the  closing  and  opening  of  the  circuit  causes  not 
only  a  momentary  contraction,  as  in  health,  but  a  prolonged  contrac- 
tion, *'  tetanus,"  and  this  with  the  positive  pole  (anode)  as  well  as  with 
the  negative  (kathode).  It  is  the  only  condition  in  which  anodal 
opening  tetanus  has  been  observed  in  man.  Thus,  instead  of  the 
normal  reaction  (see  vol.  i,  p.  54)  1,  KCIC ;  2,  ACIC,  KOC ;  3,  AOC, 
we  have  1,  ACIC ;  2,  AOC ;  8,  KCIC,  or  1,  AOC ;  2,  ACIC,  KCIC. 
AOTe.*  A  similar  increased  irritability  has  been  found  in  the  sensory 
nerves  ;t  a  sensation  has  also  been  produced  more  readily  by  the  anode. 
It  is  said  also  to  exist  to  mechanical  stimulation.  The  increased  irri- 
tability, electrical  and  mechanical,  is  greatest  at  the  height  of  the 
disease,  lessens  with  it,  but  usually  persists  for  two  or  three  weeks 
after  the  spasms  have  ceased  and  after  pressure  has  ceased  to  be 
effective.  J 

*  It  is  said  that  excitability  of  the  nerve  sometimet  exists  to  voltaism  only,  but 
it  is  probable  that  in  such  cases  it  would  have  been  found  equally  distinct  to  the 
separate  f aradic  shocks,  had  these  been  used  instead  of  the  serial  **  current "  (see 
vol.  i.  p.  376). 

t  Hoffmann,  1888 ;  Chovstek,  1890. 

X  It  is  said  tftiat  the  increased  irritability  may  be  sometimes  found  in  rickety 
children  and  in  weakly  narvoos  adults,  who  have  no  attacks  of  spasm. 
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During  seTere  paroxjsms  there  is  often  copious  perspiration,  and 

sometimes  local  vaso-motor  disturbance,  redness,  and  even  slight  oedema 

in  the  affected  parts ;  the  pulse  is  quickened,  and  in  some  cases  and 

in  some  outbreaks  a  rise  in  temperature  has  been  observed,  rarelj 

I  |j  I  exceeding  101°  F.     In  other  cases  the  temperature  has  been  normaL 

The  urine  is  usually  unchanged,  but  transient  albuminuria  has  been 
twice  observed  (Kussmaul,  Noncheu),  and  in  one  case  glycosuria  coin- 
cided with  the  attack  (Stich).  Tetany  has  been  followed  by  general 
muscular  atrophy,  and  also  by  local  atrophy  of  the  thenar  muscles 
spreading  to  the  forearm,  and  accompanied  by  slight  atrophy  in  one 
leg;  the  electrical  irritability  was  lowered  in  the  atrophied  muscles.* 
l'i.  Other  trophic  changes  have  been  occasionally  observed,  chiefly  in  the 

il  growth  of  the  nails  of  the  feet  and  hands  ;  thus  necrosis  has  even  been 

met  with.     Brownish  pigmentation  of  the  hands  and  face  has  been  seen. 

Varietiei. — We  may  distinguish  three  varieties  of  tetany,  according 

as  the  spasm  is  intermittent,   remittent,   or  continuous,   but  cases 

are  met  with  that   present  every  gradation  between  these  varieties. 

Although  the  spasm  is  almost  always  symmetrical,  I  have  once  seen 

1 1!  it  so  much  greater  on  one  hand  than  on  the  other,  that  when  slight  in 

i  I,  degree,  it  was  one-sided.     There  is  little  relation  between  the  course 

and  severity  of  the  spasm  except  that  in  the  continuous  form  the  spasm 
is  never  so  violent  as  it  sometimes  is  in  the  paroxysmal  varieties.  In 
young  children  tetany  is  usually  continuous,  but  the  intermittent  form 
is  not  unknown.  In  older  children  and  adults,  the  continuous  form  is 
less  common  than  that  in  which  the  spasms  remit  or  intermit. 

It  has  been  said  that  not  only  does  continuous  tetany  persist  during 
sleep,  but  that  attacks  of  spasm  may  occur  even  for  the  first  time 
during  sleep.  The  continuous  form  usually,  however,  lessens  or  ceases 
during  sleep,  to  return  or  increase  on  waking.  It  is  removed  for  the 
time  by  chloroform  narcosis. 

Slight  tetanoid  symptoms  are,  indeed,  not  rare  during  sleep,  es])e- 
cially  in  adult  women  who  aro  in  somewhat  feeble  general  health.  The 
patient  is  waked  up  by  tingling  in  both  hands,  accompanied  by  a  feeling 
of  stiffness,  and  sometimes  by  actual  rigidity,  which  may  prevent  all 
movement  and  last  for  a  few  minutes  or  longer,  even  for  an  hour  or 
more.  The  fingers  may  be  in  the  position  characteristic  of  tetany,  or 
may  be  flexed  at  all  joints,  but  never  strongly.  The  tingling  usually 
lasts  longer  than  the  spasm.  The  condition  is  bilateral,  and  comes  on 
irrespective  of  posture.f  It  seems  to  be  a  slight  **  sleep  tetany."  Occa- 
sionally the  patients  who  suffer  from  this  nocturnal  tetany  have  similar 
attacks  in  the  daytime.  Now  and  then  the  attack  is  accompanied  by 
some  pain  in  the  head. 

Course. — In  both  the  continuous  and  intermitting  form  of  tetany, 

•  Weiss,  'Wien.  Allg.  raed.  Zeit./  1885.  No.  81. 

fit  mutt  not  be  confounded  with  the  tin^lin^  in  the  region  of  the  ulnar  nenre 
that  b  due  to  lonsc  flexion  of  the  elbow,  or  in  all  the  flngert  that  is  caused  bj  pres- 
sure on  the  brauchial  plexus;  in  these  cases  the  tingling  is  always  one-sided. 
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the  total  duration  of  the  disease  varies  much.  Cases  of  either  yarietj 
may  last  onlj  a  few  days ;  but  the  continuous  form  very  seldom  pre- 
sents the  prolonged  duration  which  is  not  uncommon  when  the  spasm 
is  intermittent.  If  the  spasm  presents  no  considerable  remission  it  is 
mre  for  tbe  disease  to  last  more  than  a  few  weeks,  whereas  in  the  cases 
of  intermittent  tetany  the  disease  often  lasts  for  several  months.  In 
the  severe  cases  after  excision  of  the  thyroid,  which  are  not  fatal,  the 
duration  is  sometimes  prolong^ ;  tbe  symptoms  may  even  continue 
for  two  or  three  years  after  the  operation. 

Tetany  is  an  affection  prone  to  return  on  a  recurrence  of  its  exciting 
cause,  and  sometimes  wit li out  appreciable  cause.  A  mother  suffered 
from  it  while  suckling  each  of  five  successive  children  (Maccall),  and  a 
woman  bad  an  attack  in  each  of  ten  successive  winters  (Lussana). 
I  have  also  seen  a  case  in  which  a  woman  became  subject  to  attacks  at 
the  age  of  twenty^two,  and  was  still  liable  to  them  at  thirty-four;  each 
winter,  as  the  cold  weather  came  on,  she  suffered  from  rheumatic 
pains  in  the  limbs,  and  these  were  followed  by  attacks  of  tetany,  each 
lasting  from  half  an  hour  to  one  or  even  two  days,  and  recurring  about 
twice  a  week,  until  the  late  spring,  and  then  they  ceased  until  the  winter. 
Another  patient  had  frequent  attacks,  each  lasting  about  six  hours, 
during  six  weeks  every  spring,  from  the  age  of  fourteen  to  twenty 
years. 

TerminaHon. — Most  cases  of  tetany  end  in  recovery.  Yery  rarely 
some  weakness  of  the  legs  has  persisted  for  a  time.  When  death  has 
occurred,  it  has  been  usually  due  to  the  cause  of  the  tetany,  e.  g.  to 
diarrhoea.  In  a  few  instances,  the  spasms  have  caused  death,  either 
directly,  by  their  violence  producing  &tal  exhaustion  (Trousseau),  or 
indirectly,  by  the  repeated  interference  with  respiration  causing  con- 
gestion of  the  lungs,  and  a  low  form  of  pneumonia.  The  disease,  when 
it  follows  excision  of  the  thyroid,  is  much  more  fatal  than  it  is  under 
other  circumstances,  except  when  due  to  dilatation  of  the  stomach 
which  lessens  the  strength  of  the  patient.  Tetany  has  been  known  to 
be  immediately  followed  by  chorea  (Salomonsen)  ;  I  have  met  with 
chorea  a  year  after  tetany.  As  might  be  expected,  an  affection  which 
sometimes  occurs  in  hysteria,  is  occasionally  associated  with  other 
symptoms  of  the  latter  disease.  In  one  patient  attacks  of  tetany 
were  preceded  by  hysterical  trismus.  We  have  seen  that  muscular 
atrophy  may  supervene,  either  slight  and  confined  to  tbe  hands,  or 
general  and  severe.  Epileptic  attacks  have  been  observed  in  asso- 
ciation with  tetany,  and  very  rarely  mental  disturbance  has  accom- 
panied it.* 

Pathological  Anatomt. — ^In  the  few  cases  in  which  a  post-mortem 
examination  has  been  made,  no  change  has  been  found  which  we  can 
regard  as  the  cause  of  the  disease.    The  minute  alterations  that  have 


•  Frankl^Hochwarl*  *  jAhrbach  f  .  Pqrch./  is  (three  OMSi). 
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beon  detected  in  the  spinal  cord  in  some  cases*  are  probably  secondary 
to  its  functional  over-action.  Such,  for  instance,  are  capillary  luBUior* 
rbagcs,  accumulation  of  lymphoid  cells  around  blood-vessels,  and  even 
minute  foci  of  myelitis.  The  ganglion-cells  have  been  found  somewhat 
skrunken  in  aspect,  and  to  contain  vacuoles. f  Hypersemia  of  the 
upper  part  of  the  cord  has  been  observed  in  some  cases,  but  was  absent 
in  others.  Softening  in  the  cervical  region,  met  with  by  Trousseau, 
probably  indicated  organic  disease  causing  symptoms  that  simulated 
tetany,  such  as  may  be  produced  by  a  concussion  of  the  head. 

Patholoqy. — The  great  increase  in  the  excitability  of  the  motor 
nerves  shows  that  there  is  an  alteration  in  the  function  (and  doubt- 
less also  in  the  nutrition)  of  the  motor  nerve-fibres.  We  know  that 
changes  in  the  nutrition  of  these  fibres  are  usually  dependent  on,  and 
secondary  to,  a  similar  change  in  motor  cells  of  the  spinal  cord,  of 
which  the  axis-cylinders  of  these  nerves  are  the  prolonged  pro- 
cesses. The  discovery  of  slight  changes  in  the  cells  in  severe  cases, 
and  the  fact  that  slight  spinal  weakness  may  follow  tetany,  also 
suggest  a  disturbance  of  function  of  the  cord,  while  the  bilateral  sjm- 
mctrj  of  the  disease,  and  the  peculiar  and  uniform  character  of  the 
spasm,  constitute  strong  evidence  of  its  central  origin.  The  sensory  sym- 
ptoms indicate  that  the  disturbance  of  function  is  not  confined  to  motor 
structures.  Beyond  this  we  are  not  at  present  justified  in  going. 
There  is  in  this  (as  Weiss  has  pointed  out)  nothing  inconsistent  with 
the  possibility  that  the  primary  disturbance  may  be  still  higher  up  in 
the  brain,  and  that  the  derangement  of  the  cord  and  nerves  may  be 
secondary,  although,  at  present,  the  only  evidence  of  implication  of  the 
cerebrum  is  afforded  by  the  associated  symptoms  of  insanity,  hysteria, 
and  epilepsy.  These  do  not,  however,  show  that  the  s])ecial  symptoms 
have  a  cerebral  origin,  although  it  may  be  noted  that  the  peculiar  form 
of  spasm  ("  interosseal  "  flexion  of  the  fingers)  is  seen  in  some  forms 
of  spasm  of  brain  origin  as  in  many  cases  of  epilepsy. 

Whatever  the  seat  of  the  disease,  the  morbid  process  must,  as  a 
rule,  be  limited  to  disturbance  of  function  and  nutrition,  and  the  • 
occasional  origin  of  the  disease  in  reflex  irritation  suggests  that  the 
disturbance  of  function  may  be,  in  such  cases  at  least,  the  primary 
change.  The  resemblance  of  the  spasm  to  that  seen  in  ergotism 
has  struck  many  observers,^  and  has  suggested  its  dependence  on 
some  toxic  influence,  possibly  in  dilatation  of  the  stomach,  an 
•*  auto-toxic  "  process,  by  some  product  of  imperfect  digestion  or  of 
altered  secretion.  The  search  for  such  an  agent  in  the  contents  of 
the  stomach  has  hitherto  been  unsuccessfuL     The  effect  of  cold  may 

*  By  Weiss,  LanghaDS,  Fcrrario,  &c. 

f  Tho  signiBcance  of  the  vacaoles  in  nerve-cellt  has  been  mach  diacnsied.  I 
believe  that  they  form  duriug  the  process  of  hardening,  but  only  when  the  cells  are 
in  an  abnormal  state. 

X  Imbert-Qoubeyre  (1844)^  Uassc^  Moxon,  Eoleubarg, 
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possibly  be  due  to  a  blood  change,  such  as  causes  rbeumatic  fever ; 
its  action  on  the  nerves  of  the  skin  may  co-operate  with  a  predisposi- 
tion. Some  etiological  facts  are  scarcely  compatible  with  a  toxic 
cause.  Infantile  tetany  has  doubtless  the  same  cause  as  infantile 
conrulsions  (q.  v.). 

The  frequent  occurrence  of  the  disease  after  excision  of  the  thyroid 
is  a  pathological  fact  of  great  importance,  but  not  yet  of  clear 
significance,  although  most  observers  consider  that  a  toxic  mechanism 
is  the  probable  explanation.  It  can  be  produced  also  in  animals,  and 
follows  ligature  of  all  the  blood-vessels  of  the  organ,  as  well  as  its 
excision.  The  remarkable  fact  has  been  ascertained  that  if  one  half  of 
the  tbyroid  is  first  removed  (a  proceeding  that  does  not  cause  tetany), 
and  is  placed  in  some  other  part,  as  the  peritoneum,  the  second 
half  can  be  afterwards  removed,  in  some  cases,  without  the  result  that 
would  follow  the  simultaneous  excision  of  both  halves.*  The  malady 
has  been  thought  to  be  the  first  result  of  the  process  which  leads  to 
myxoedema  and  the  "  cachexia  strumipriva,"  and  to  be  due  to  the 
accumulation  in  the  blood  of  some  material,  as  mucin,  which  it  is  the 
function  of  the  thyroid  to  change.  With  the  admission  of  the  po8si« 
bility  of  this  we  must,  at  present,  be  content. 

On  the  whole,  our  knowledge  of  the  pathology  of  the  disease 
points  to  the  nerve-cells  of  the  spinal  cord  and  medulla  as  the  parts 
immediately  deranged;  whether  these  structures  are  affected  pri- 
marily, or  in  consequence  of  a  deranged  action  of  the  motor-cells  of 
the  cortex,  we  have  yet  to  ascertain.  The  nerve-fibres  seem  to  share 
the  disturbance,  almost  from  the  first.  Its  definite  and  uniform 
features  suggest  that  the  derangement  is  a  primary  one  of  the  cells 
themselves,  and  is  not  produced  by  the  agency  of  any  vaso-motor 
mechanism* 

Diagnosis. — The  peculiar  character  of  the  spasm,  its  limitation  to 
certain  groups  of  muscles,  its  commencement  in  the  extremities,  and 
its  bilateral  symmetry,  are  usually  sufficient  indications  of  the  nature 
of  the  case.  If  present,  the  intermissions  in  the  spasm,  the  increased 
irritability  of  the  nerves,  and  the  excitation  of  the  spasm  by  their 
compression,  corroborate  the  diagnosis,  but  these  symptoms  may  be 
absent  in  early  cases.  The  presence  of  one  of  the  most  common 
etiological  conditions  (exposure  to  cold,  diarrhoea,  lactation  or  preg- 
nancy), is  also,  in  some  cases,  of  diagnostic  value.  It  is  important, 
however,  to  remember  that  in  slight  cases  the  sensory  symptoms  may 
attract  more  attention  than  the  motor  spasm.  Whenever  chronic 
tingling  in  the  hands  and  feet  is  complained  of,  careful  inquiry  should 
be  made  for  attacks  of  spasm. 

From  tetanus  the  disease  is  distinguished  by  the  commonly  inter* 

*  Eiselsberg, '  Wien  kiln.  Wochentch.,'  1890.  Teteo j  waa  lometimei  prevented  bj 
placing  the  whole  organ  in  the  peritoneum,  and  occurred  when  thia  waa  afterwards 
removed  ('  Near.  Cent^'  1892). 
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mitting  character  of  the  spasm,  bj  its  commenoement  in  the  extremis 
ties,  by  the  peculiar  posture  of  the  hands,  and  by  the  fact  that  the 
earliest  symptom  in  tetanus,  spasm  in  the  masseters,  is  the  latest  in 
tetany.  In  organic  brain  disease,  contracture  is  usually  permanent 
and  often  unilateral;  there  is  paralysis  in  addition  to  spasm,  and 
cerebral  symptoms  are  usually  present.  Hysterical  contracture  may 
closely  resemble  tetany,  so  far  as  the  form  of  spasm  is  concerned, 
but  is  almost  invariably  unilateral,  while  tetany  never  is.  When 
such  contracture  is  bilateral,  the  case  should  be  regarded  as  one  of 
hysterical  tetany.  In  the  tonic  form  of  epilepsy,  bilateral  spasm  may 
exist,  almost  identical  with  tetany  in  its  character,  but  distinguished 
by  the  extreme  brevity  of  the  paroxysms,  and  by  the  occurrence  of 
loss  of  consciousness. 

Pbognosis. — Tetany  involves  little  danger  to  life  except  in  the  cases 
after  excision  of  the  thvroid,  and  those  due  to  dilatation  of  the 
stomach.  The  chief  danger  is  from  the  cause  of  the  tetany,  such  as 
severe  diarrhoea.  It  is  only  when  the  paroxysms  are  very  violent, 
causing  considerable  and  repeated  interference  with  respiration,  with 
signs  of  oedema  of  the  lungs,  that  there  is  any  ground  for  apprehen- 
sion. The  duration  of  the  disease  is  difficult  to  foretelL  When  the 
attacks  are  prolonged,  lasting  several  days,  the  affection  is  not  likely  to 
be  of  long  duration,  and  continuous  tetany,  of  slight  intensity,  will 
certainly  soon  be  over.  Prompt  treatment  of  a  commencing  case  will 
frequently  cut  it  short.  As  long  as  the  irritability  of  the  nerves  is 
increased,  the  paroxysms  are  likely  to  recur.  It  must  not  be  forgotten 
that  the  subjects  of  tetany  are  very  liable  to  future  attacks,  if  exposed 
to  an  adequate  cause.  The  tetiny  of  pregnancy,  it  must  also  be 
remembered,  usually  continues  until  delivery. 

TuATnirr. — Whenever  the  cause  of  the  disease  can  be  traced,  the 
removal  of  this  or  the  mitigation  of  its  general  effect,  is  the  first  and 
most  important  element  in  treatment.  If  resulting  from  ex|.»08ure  to 
cold,  and  seen  early,  warm  liaths,  or  free  diaphoresis,  should  be  em- 
ployed. Pilocarpine  has  been  used  with  advantage,  but  is  seldom 
necessary.  The  state  of  the  bowels  must  be  carefully  regulated* 
Lactation  should  be  stopped,  and  strength  restored  by  tonics,  espe- 
cially by  iron  and  quinine. 

In  most  cases  the  spasm  may  be  relieved  most  effectually  by  full 
doses  of  bromide  of  potassium,  53s  three  times  a  day.  Chloral,  Indian 
hemp,  and  hvpodermic  injections  of  morphia  have  also  been  found 
useful  for  the  same  pur]>ode.  The  inhalation  of  chloroform  at  first 
increases  the  spasm,  but  all  contracture  usually  disappears  when  the 
patient  is  fully  under  its  influence ;  at  the  same  time  chloroform  has 
little  influence  in  preventing  a  recurrence.  Two  cases,  however  (re- 
corded by  Hauber),  which  had  resisted  other  treatment  were  quickly 
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cured  by  a  course  of  cbloroform  inbalatiou,  with  energetic  massage 
duriug  the  narcosis.  The  local  application  of  stimulating  linimeuts 
(c8{)ecial]j  chloroform)  and  of  cold  to  the  extremities,  also  sometimes 
arrests  the  spasm.  Trousseau  observed  benefit  from  the  application 
of  ice  to  the  spine.  Electrical  treatment  has  been  followed  bj  improve- 
ment  in  some  cases,  and  has  failed  in  others.  The  best  results  have 
been  obtained  with  the  voltaic  current,  the  negative  pole  to  the  spine, 
the  positive  on  the  irritable  nerves.     Faradism  is  contra-indicated. 

In  France,  tetany  was  once  invariably  treated  by  bleeding;  the 
symptoms  rapidly  disappeared  in  some  cases,  e8i>ecially  in  men,  occa- 
sioiially  also  in  weakly  women.  The  procedure  often  failed,  however, 
when  tonics  quickly  cured  the  patient.  As  a  rule,  when  the  spasm 
has  ceased,  nervine  tonics  are  desirable,  as  st  rychnia,  quinine,  arseniCi 
iron,  or  valerianate  of  zinc.  I  have  found  the  two  last,  with  bromide, 
of  great  service  in  chronic  paroxysmal  tetany. 

The  treatment  of  tetany  in  children  is,  in  the  main,  similar  to  that  of 
their  convulsions.  Attention  to  the  underlying  diathesis  is  of  para- 
mount importance.  In  younr:  children,  symptoms  of  rickets  are  rarely 
absent,  and  cod-liver  oil  and  iron  are  the  most  effectual  remedies,  the 
continuous  tetany  of  early  life  being  less  amenable  to  sedatives  than 
the  intermittent  tetany  of  older  children  and  adults.  Cheadle  found 
bromide  and  chloral  useless  in  one  case,  in  which  the  extract  of  Gala* 
•bar  bean  succeeded,  in  doses  of  one  thirty-sixth  of  a  grain  increased 
gradually  to  a  third,  but  cod-liver  oil  and  iron  were  given  at  the 
same  time.  In  addition  to  the  latter,  the  administration  of  bromide 
should  never  be  omitted. 

For  nocturnal  tetany  I  have  found  no  remedy  so  useful  as  a  dose 
of  digitalis  given  at  bedtime.  Bromide  often  removes  the  symptom, 
but  occasionally  fails.  Tonics  may  also  be  given  with  advantage 
during  the  day. 

Tetanoid  Chobka. 

• 

A  case  was  recently  under  my  care  that  presented  symptoms  inter- 
mt'diate  betweeu  those  of  chorea  and  of  tetany.  The  disease  was  fatal 
and  no  lesion  was  found  after  death.  The  patient  was  a  boy  aged  ten. 
A  brother  was  said  to  have  died  from  some  affection  similar  to  that 
from  which  this  child  was  suffering.  There  was  a  history  of  three 
other  relations  having  suffered  from  maladies  resembling  chorea.  In 
the  patient  the  symptoms  commenced  gradually,  seven  months  before 
death.  They  consisted  of  tonic  spasm,  which  was  continuous,  acd 
varied  by  paroxysmal  attacks  of  similar,  but  more  intense,  sjiasm. 
The  face  was  involved  on  both  sides,  so  as  to  cause  a  constant  peculiar 
smile.  The  tongue  was  pressed  back  against  the  palate  in  such  a 
manner  as  to  impede  swallowing  and  prevent  speech.  The  arms 
were  extended,  pronated,  and  rotated  inwards,  so  as  to  bring  the  l>ack 
of  the  forearm  outwards,  while  the  fingers  were  generally  slightly 
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flexed  at  all  joints,  but  at  times  were  extended,  aod  slowlj  moved  io 
the  irregular  way  characteristic  of  athetosis.  The  legs  were  extended 
at  all  the  joints,  the  feet  being  over-extended  in  talipes  equino« 
yams,  and  the  toes  were  flexed.  At  times  the  spasm  at  the  hip 
became  flexor,  so  that  the  extended  legs  were  raised  off  the  bed.  The 
muscles  of  the  trunk  were  also  involved  in  the  spasm.  At  first  the 
left  side  was  the  more  severely  affected,  but  afterwards  the  spasm 
became  equal  on  the  two  sides.  The  electric  irritability  of  the  muscles 
was  normal,  and  there  was  no  mechanical  excitability  of  the  nerves. 
There  was  considerable  pyrexia  during  the  more  severe  stage  of  the 
disease.  The  boy  steadily  emaciated,  and  died  from  exhaustion. 
The  whole  central  nervous  system  appeared  normal  to  the  naked  eyo, 
and  no  distinct  morbid  appearances  could  be  discovered  on  micro- 
scopical examination.  I  have  not  been  able  to  find  a  description  of 
any  quite  similar  case. 


OCCTJPATION  NEUEOSES. 

The  term  "  occupation  neuroses,"  adopted  from  the  German  ('*  Be- 
schaftigungs-neuroscn ''),  is  a  convenient  designation  for  a  group 
of  maladies  in  which  certain  symptoms  are  excited  by  the  attempt  to 
perform  some  often-repeated  muscular  action,  commonly  one  that  is 
involved  in  the  occupation  of  the  sufferer.  The  symptoms  occur  in 
the  part  by  which  the  action  is  effected,  and  the  action  is  interfered 
with  by  them.  Other  acts  (at  hast  in  the  early  stage  of  the  affection) 
do  not  excite  the  symptoms,  and  are  not  interfen'd  with.  The  most 
frequent  symptom  is  spasm  in  the  part,  which  disturbs  or  prevents 
the  due  performance  of  the  intended  action,  and  hence  the  word 
"cramp"  is  commonly  applied  to  it,  qualified  by  the  name  (»f 
the  action,  or  occupation,  that  excites  the  disorder,  as  "writer6* 
cramp,"  " piano forte-pLiyers'  cramp,"  ** telegraphists'  cramp,"  "semp- 
stresses' cramp."  The  term  "  cramp  "  sets  forth  the  muscular  spasm 
which,  in  most  cases,  is  the  chief,  but  rarely  the  sole  symptom.  There 
is  usually  not  only  spasm  but  pain,  which  is  not  the  direct  result  of 
the  spasm,  and  may  be  the  only  obtrusive  symptom.  It  may  be  re- 
ferred to  the  muscles,  or  to  the  bones  or  joints,  or  to  the  position  of 
certain  nerves.  In  the  latter  case,  it  resembles  neuralg^  and  the 
more  closely,  since  certain  foci  of  pain  and  tender  points  may  be 
developed,  as  in  ordinary  neuralgia,  from  which  it  differs  in  being  at 
first  not  spontaneous,  but  excited  only  by  the  special  action.  Henoe 
we  must  distinguish  a  motor  and  a  sensory  form,  a  spasmodic  and  a 
neuralgic  variety  of  occupation-neurosis,  but  the  two  forms  are  very 
often  combined.  Although  the  disturbance  is  in  the  first  instance 
confined  to  the  special  action,  and  may  remain  limited  to  this,  it  often 
extends,  after  a  time,  to  other  actions  in  varying  degree*  and  in  pro> 
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portion  as  the  muscular  contractions  correspond,  in  combination  and 
character,  to  those  of  the  movement  first  disordered.  The  extension 
ma  J  ultimately  be  so  wide,  that  spasm,  and  still  more  often  pain, 
occurs  on  any  movement.  I  have  even  met  with  cases  in  which  a 
spasm,  at  first  excited  only  by  a  special  act,  ultimately  extended  not 
only  to  all  acts,  but  occurred  spontaneously.  Thus,  in  their  ultimate 
extension,  the  occupation-neuroses  are  not  so  well  defined  as  in  their 
earlier  stages.  Moreover,  they  are  not  always  well  defined  in  their 
causation.  Local  disease  or  injury,  or  some  affection  of  the  central 
nervous  system,  weakening  the  limb,  may  distinctly  co-operate  in 
developing  the  morbid  state.  In  such  cases,  extreme  care  is  necessary 
in  determining  the  nature  of  the  case,  because  a  local  affection  is 
often  first  revealed  by  the  interference  with  a  delicate  action,  per- 
fprmed  frequently  and  for  a  long  time.  Many  forms  of  disease  are  thus 
erroneously  supposed  to  be  of  the  nature  of  occupation  neuroses,  when 
the  occupation  merely  manifests  and  does  not  cause  the  symptoms. 

The  most  common  form  of  oceupatiou-neurosis  is  that  of  writixur, 
and  since  this  is  not  only  the  most  common  but  is  typical  of  the  class, 
it  will  be  most  convenient  to  describe  it  at  length,  the  conclusiona 
regarding  it  being  applicable  to  all  other  forms. 


Wbitiko  Nbxtbosib;  Wbitbbs'  Cbamp. 

Writers'  cramp  was  first  described  by  Sir  Charles  Bell  in  the  year 
1830.  It  was  called  "  Scriveners'  Palsy  "  by  Solly,  a  term  still  some- 
times applied  to  it.* 

Etiology. — ^The  affection  is  very  much  more  common  in  males  than 
in  females,  especially  in  its  motor  form,  doubtless  because  fewer 
women  are  engaged  in  occupations  that  involve  a  large  amount 
of  writing.  If  all  forms  are  included,  males  constitute  two  thirds  of 
the  sufferers,  but  a  still  larger  proportion,  at  lea^t  five  sixths,  of 
those  who  present  the  motor  form.  It  is  a  disease  of  the  active 
period  of  adult  life,  rarely  commencing  under  twenty,  not  often  after 
fifty,  while  about  five  sixths  of  the  cases  begin  during  the  intervening 
thirty  years.     The  distribution  of  153  cases  f  is  as  follows : 

10-  20-  80-40-60-60- 

Cases       •        .    2       ...       52       ...      60      ...      82       ...       12      ...      6 


*  The  most  important  writings  on  the  disease  are  those  of  Berger  ('  Eulenburg't 
RealEncyclopsBdie/  art.  "Beschaftignngs-nenrosen  ")  and  of  Poore  ('  Practitioner/ 
1872-3 ;  *  Text-Book  of  Electricity/  and  <  Med.-Chir.  Trans.,'  voL  Ixi).  The  last 
article  contains  a  large  number  of  carefully  obsenred  facts. 

t  33  cases  described  by  Poore  ('  Practitioner/  1878),  64  collected  by  Berger 
(loc  cit.)y  and  64  cases  of  my  own;  all  being  rejected  in  which,  from  the  character 
of  the  symptoms,  there  was  any  room  for  doabt  aa  to  the  natore  of  the  case. 
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Thus  about  one  tbird  of  the  cases  comnience  in  eacli  of  ibe  tbird 
and  fourth  decades  of  life,  and  only  a  fifth  in  the  following  ten  years. 

An  hereditary  tendency  to  nervous  affections  can  often  be  traced. 
One  of  my  patients  had  an  epileptic  uncle;  another  lost  a  brother 
from  general  paralysis  of  the  insane  ;  three  others  had  each  an  insane 
parent,  and  one  an  epileptic  father.  In  some  instances,  more  than 
one  member  of  a  family  has  suffered  from  the  special  affection. 
Vance  relates  the  case  of  a  patient  who,  to  rest  his  hand,  went  on  a 
Tisit  to  a  distant  brother,  and  was  surprised  to  find  that  he  also 
had  given  up  writing  from  the  same  cause.  I  have  met  with  a  very 
cliaracteristic  case  in  a  lady  whose  father  also  suffered  from  writers' 
cramp.  In  estimating  a  family  tendency,  it  must  be  rememl>ered  that 
writers'  cramp  is  a  disease  that  is  easily  imagined,  especially  by  those 
who  have  witnessed  the  disorder.  The  malady  is  sometimes  met  with 
in  those  who  exhibit  no  other  symptom  or  tendency  to  nervous  derange- 
ment, but  more  frequently  the  subjects  of  it  are  of  distinctly  **  nerrous  " 
temperament,  irritable,  sensitive,  bearing  over- work  and  anxiety  badly, 
and  occasionally  the  neuropathic  tendency  shows  itself  in  other  inde« 
pendent  disease.  For  instance,  one  patient  with  characteristic  writers' 
cramp  (spasm  absolutely  confined  to  the  act  of  wnting)  subsequently 
presented  the  early  stage  of  tabes  ;  others  had  previously  suffered  from 
migraine,  epilepsy,  and  melancholia;  and  many  of  those  who  suffer 
from  pain  in  writing,  alone  or  with  spasm,  have  been  liable  to  neu- 
ralgia elsewhere,  or  have  presented  various  manifestations  of  nenroos 
weakness.  Two  of  Berger*s  patients  were  epileptic,  and  one  of  my 
own  had  some  fits  in  early  adult  life.  Another  had  suffered  from 
infantile  paralysis  in  one  leg.  We  must  distinguish,  however,  be- 
tween such  cases,  in  which  an  independent  disease  shows  the  existence 
of  a  neuropathic  tendency,  and  the  cases  already  referred  to,  in  which 
a  nervous  affection  of  the  part  employed  in  writing,  is  one  of  the  causes 
of  the  special  disease. 

Whatever  lowers  the  general  tone  of  the  nervous  system  may  doubt- 
less  act  as  a  predisposing  cause,  but  no  influence  is  met  with  so  fre- 
quently as  to  deserve  special  mention,  except  anxiety.  It  is  remarkable 
how  many  patients,  at  the  time  of  the  onset  of  the  affection,  were 
enduring  anxiety  from  family  trouble,  business  worry,  or  weighty 
responsibilities.  As  an  instance  of  the  potent  influence  of  anxiety  I 
may  mention  the  case  of  a  clerk  in  a  Government  office  who  had  done 
only  a  moderate  amount  of  writing,  but  became  affected  with  writers' 
cnimp  during  an  anxious  lawsuit  about  his  wife's  property.  He  took 
six  months'  rest,  and  at  the  end  of  two  months  his  handwriting  was 
as  good  and  free  as  ever.  Towards  the  close  of  his  holiday  his  wife 
became  seriously  ill ;  while  nursing  her,  and  before  resuming  his  work, 
the  writing  cramp  returned. 

An  example  of  the  influence  of  local  disease  or  injury  was  a  naval 
oflieer  who  sprained  his  thumb,  and  before  it  had  recovered  had  to  do  a 
lOUbideiable  amount  of  writing  in  ]>r( paring  a  report  of  a  Bunrejinff 
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expedition ;  cbaracteristio  writing  spasm  caroe  on.  In  manj  re« 
corded  instances  some  painful  affection  of  a  finger  has  preceded  the 
onset,  and  in  one  case,  periostitis  of  the  external  condyle  of  the 
humerus  (from  which  some  of  the  forearm  muscles  arise),  distinctly 
co-operated  in  causing  the  cramp ;  pressure  on  the  tender  part  excited 
reflex  spasm  (Bunge).  In  two  patients,  characteristic  writers*  cramp 
followed  recovery  from  a  slight  attack  of  right  hemiplegia  (Vance, 
Bunge).  primary  neuralgia  aud  neuritis  in  the  arm  may  also  aid  in 
the  causation  of  the  disease,  but  nerve-tenderness,  which  is  common, 
is  probably,  in  most  instances,  part  of  the  affection  and  not  its  cauae, 
and  does  not  show  that  there  is  a  primary  disease  of  the  nerves. 

The  chief  agent  in  the  production  of  the  malady  is  the  act  of 
writing,  which  has  usually  been  excessive  in  degree.  Hence  the 
affection  occurs  chiefly  among  those  who  earn  their  living  by  writing, 
and  clerks  furnish  the  majority  of  the  cases.  But  it  now  and  then 
occurs  in  persons  who  have  not  done  an  excessive  amount  of  writing ; 
and  in  such  cases  a  powerful  predisposing  cause,  such  as  anxiety 
or  neunilgia,  maj  commonly  be  traced.  The  occurrence  of  the 
disease  is  influenced  less  by  the  amount  than  by  the  manner  of 
writing.  There  are,  in  writing,  two  chief  elements — the  way  in  which 
the  pen  is  held,  and  the  way  in  which  the  movements  are  effected. 
The  mode  in  which  the  pen  is  held  is  comparatively  unimportant ;  it 
is  the  mode  in  which  the  pen  is  moved  that  chiefly  determines  the 
occurrence  of  the  disease.  The  movement  may  be  effected  either  by  the 
muscles  moving  the  fingers  and  hand,  or  by  the  muscles  of  the  upper 
arm,  and  according  to  the  mode  adopted  does  the  necessary  degree 
of  muscular  contraction  vary.  The  smaller  the  muscles  employed,  the 
greater  must  be  the  relative  degree  of  contraction  to  produce  a  given 
movement  of  the  pen,  the  greater  is  the  amount  of  fatigue  produced, 
and  the  more  readily  does  cramp  occur.  Writers*  cramp  is  almost 
entirely  confined  to  those  who  write  in  the  first  two  of  the  following 
four  modes : — (1)  The  worst  mode  of  writing  is  with  the  little  finger 
as  a  fixed  point  of  support.  The  pen  is  then  moved  up  and  down  by 
the  muscles  of  the  thumb  and  first  two  fingers,  which  are  constantly 
contracted  almost  to  their  maximum  ;  the  lateral  movement  is  effected 
by  a  slight  supination  of  the  band  ;  only  a  few  letters  can  be  written 
without  the  movement  of  the  little  finger,  and  before  it  is  moved  a 
considerable  strain  is  necessary  to  prevent  the  pen  being  raised  from 
the  paper  by  the  process  of  supination.  Of  all  modes  of  writing, 
this  is  the  worst  and  most  common.  (2)  Another  mode  is  to 
write  from  the  wrist  as  a  fixed  point.  In  this  method,  the  up-  and 
down-strokes  are  made  chiefly  by  the  flexion  and  extension  of  the 
fingers  aud  thumb  in  the  manner  above  described,  but  the  lateral 
movement  of  the  hand  is  effected  chiefly  by  the  ulnar  abductors  of 
the  wrist ;  as  these  are  also  flexors  and  extensors,  considerable  effort  is 
necessary  to  keep  the  pen  on  the  paper  duiing  the  left-to-right 
movement.     (3)  A  far  better  way  is  to  write  from  the  middle  of  the 
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forearm,  the  wrist  moving  with  the  hand,  and  the  lateral  movement 
being  effected  by  adduction  of  the  humerus,  the  forearm  rotating  on 
its  poiut  of  support  as  on  a  pivot.  Even  in  this  method,  however, 
siuce  the  tt^ndency  of  the  hand  is  to  move  in  a  curve,  effort  it 
necessary  to  keep  the  writing  in  a  straight  line,  and  this  has  to  be 
effected  by  increasing  flexion  of  the  wrist,  which  iuterferes  with  the 
action  of  the  flexors  of  the  fingers  in  moving  the  phahmges.  (4)  The 
best  and  only  free  method  is  to  write  from  the  upper  arm  and  shoulder, 
with  no  fixation  of  the  arm  ;  the  forearm,  wrist,  and  little  finger  rest 
on  the  table  so  as  to  take  off  some  of  the  wei^'ht  of  the  limb  from  the 
shoulder-muscles,  but  both  wrist  and  forearm  move  along  the  table 
as  the  writing  progresses  from  left  to  right.*  In  this  way  the  pen  can 
be  held  very  lightly ;  very  little  of  the  movement  is  effected  by  the 
small  muscles  of  the  hand  ;  the  fingers  scarcely  alter  their  position, 
except  when  a  stroke  is  carried  far  above  or  below  the  line ;  and  even 
for  this  a  movement  of  the  fingers  is  not  always  necessary.  No  style 
can  be  considered  free  unless  it  is  easy  to  write  a  whole  line  across  a 
page  of  foolscap  without  ouce  breaking  contact  between  the  pen  and 
the  paper. 

It  is  probable  that  the  practice  of  thickening  the  down-strokes 
conduces  to  the  occurrence  of  the  affection,  as  it  necessitates  frequent 
increased  pressure  on  the  pen.  Many  writers  have  suggested  that 
the  use  of  steel  pens  is  one  element  in  the  causation  of  the  disease, 
and  it  seems  probable  that  this  is  true,  siuce  steel  pens  have  to  be 
grasped  more  firmly,  and  adjusted  more  exactly,  than  a  quill,  and  also 
because  the  disease  seems  to  have  become  more  frequent  since  the  use 
of  steel  pens  has  become  almost  universal.  But  writers'  cramp 
occurred  when  quills  were  the  invariable  instruments  of  writing,  and 
is  still  seen  occasionally  in  those  who  never  use  a  steel  pen. 

Among  clerks  who  suffer,  lawyers'  clerks  constitute  an  undue 
proportion.  This  is  no  doubt  due  to  the  cramped  style  in  which  they 
commonly  write.  On  the  other  hand,  writers'  cramp  is  practically 
unknown  among  those  who  write  more,  and  under  higher  pressure^ 
than  any  other  class, — shorthand  writers.  The  speed  required,  and  the 
style  needed,  for  forming  shorthand  characters,  compels  a  very  free 
style  of  writing,  generally  from  the  shoulder,  and  this  is  also  adopted 
by  them  in  longhand  writing,  and  the  result  is  that  they  have  an 
almost  complete  immunity  from  the  disease.f  I  have  it  is  true  known 
the  cramp  to  occur  when  the  patient  was  writing  longhand,  and  not 
when  he  was  writing  shorthand.     It  ultimately  involved  the  latter, 

*  To  some  who  are  accastomed  to  write  with  the  fingers  chiefly,  the  statement  in 
the  text  may  geem  incredible,  but  I  have  reriBed  it  by  a  pencil  fixed  to  the  forenrm, 
which  produced  the  same  characterg  as  were  traced  by  the  pen  held  in  the  hand. 

f  I  have  indeed  seen  otie  case  in  a  shorthand  writer,  but  it  was  not  quite  a  pnrt 
case,  and  at  the  meeting  of  the  Shorthand  Cong:resg  I  could  not  hear  of  any 
stenoy^pher  who  had  known  of  a  case  of  writerf*  cramp  In  a  member  of  hie  pro* 
fession. 
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but  he  was  not  a  professional  shorthand  writer,  and  his  longhand 
method  of  writing  was  bad. 

Symptoms. — The  precise  mode  in  which  the  act  of  writing  is 
deranged  varies  much  in  different  cases.  The  chief  disturbance  is 
usually  from  spasm,  but  sometimes  it  is  from  pain.  Occasionallj  there 
is  tremor  without  other  spasm,  ceasing  when  the  attempt  to  write  is 
relinquished.  More  rarely  still  there  is  simple  inability  to  write, 
apparently  from  weakness,  without  spasm,  although  there  is  no  loss  of 
power  for  other  movements.  Four  forms  may  thus  be  distin- 
guished, the  spastic,  tremulous,  neuralgic,  and  paralytic  forms,  but 
the  last  is  extremely  rare,  and  I  have  aever  met  with  a  distinct 
example  of  it. 

Motor  8ymi)tofn$. — The  spasmodic  form  is  the  most  frequent  and 
the  most  characteristic,  but  it  presents  considerable  variety  in  its 
features,  dependent  partly  on  the  mode  in  which  the  patient  is  accus- 
tomed to  write,  and  the  muscles  which  he  accordingly  calls  into  chief 
action.  The  commencement  is  almost  always  gradual  (some  instances 
of  sudden  onset  will  be  mentioned  presently).  After  writing  for  some 
time  the  patient  finds  something  unusual  about  his  writing ;  the  pen 
does  not  move  quite  as  he  intended  it  to  do ;  a  stroke  now  and  again 
is  irregular,  extends  too  high  or  too  low  ;  a  slight  involuntary  move- 
ment causes  an  unintended  mark.  He  finds  that  he  is  grasping  the 
pen  too  tightly,  and  cannot  help  doing  so ;  that  the  fingers  do  not 
keep  in  their  accustomed  place ;  and  the  first  finger  has  a  tendency  to 
slip  off  the  pen,  so  that  this  gets  between  the  first  and  second  finger. 
He  endeavours  to  mend  matters  by  taking  a  firmer  hold,  but  this 
seems  to  increase  the  difficulty,  and  he  finds  that  he  writes  slowly,  as 
if  a  weight  were  attached  to  the  hand.  The  hand  feels  strangely 
tired,  and  an  aching  pain  in  the  finger  or  thumb  or  first  metacarpal 
bone,  or  in  the  wrist  or  forearm,  makes  it  still  more  difficult  for  him 
to  go  on  writing.  These  symptoms  may  continue,  with  only  slight 
impairment  of  the  power  of  writing,  for  weeks  or  months,  but  they 
occur  after  writing  for  a  shorter  time;  they  increase  in  degree,  and 
now  and  then  there  is  distinct  spasm,  which  cannot  be  controlled. 
The  first  finger  or  the  thumb  tends  to  become  flexed  at  the  middle 
joint,  so  that  its  tip  moves  up  the  pen,  or,  less  commonly,  the  fingers 
become  extended,  so  that  the  pen  is  not  pressed  against  the  paper 
with  sufficient  force,  and  may  even  drop  from  tbe  hand,  or  the  thumb 
may  become  extended  across  the  pen.  The  characters  of  the  writing 
become  still  more  irregular,  the  down-strokes  are  too  thick,  the  point 
of  the  pen  may  be  driven  through  the  paper,  and  in  its  irregularity  of 
form  and  force  the  writing  "  resembles  that  done  in  a  jolting  carriage.'^ 
Barely  the  chief  spasm  is  in  the  fourth  finger,  or  in  the  third  and 
fourth  fingers,  and  pain  may  be  felt  in  the  long  flexor  of  these  fingers» 
and  the  ulnar  flexor  of  the  wrist.  Sometimes  the  whole  hand 
seems  to  get  stiff,  and  its  movements  slow;   in  such  cases  there 
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Fia.  15S. 


ii  a  tendency  for  tlie  letters  that  are  formed  to  become  smaDer 
and  smaller  as  the  writing  proceeds,  until  tbey  are  illegible. 
As    the    spasm    increases    in   degree,    it    extends    in   range,   and 

inTolves  more  of  the  m uncles  of 
the  forearm.  There  is  a  ten- 
deucj  for  the  wrist  to  become 
flexed,  or  extended,  or  supinated, 
and  in  the  effort  to  prevent  the 
disturbing  movement,  the  oppo* 
nents  contract  strongly,  until  at 
last  all  the  muscles  of  the  fore- 
arm may  be  in  such  energetic 
spasm  as  to  render  movement  of 
the  pen  impossible.  Various 
devices  are  at  first  employed  to 
counteract  the  spasm.  The 
mode  of  holding  the  pen  is 
changed ;  it  is  held  between  the 
firtit  two  fingers,  or  fixed  in  a 
piece  of  cork,  which  is  grasped 
by  the  hand,  and  the  move- 
Fxe.  156L  ments  in  writing  are  effected 

Fie.  15S.— CnoDped  method  of  holding  ^J  ^^^  "PP«r  arm ;  or  the  pa- 
pen,  babitoal  to  a  patient  who  tuffered  tient  fixes  the    right   hand   bj 

n.^'^-^leU  brtw.,n  «„»  .Bd  ?»•  »!«'P  o«  '^^  0^«' '  V^^'^e- 
•eeond  Angers,  b^  a  patient  tuffering  from  for  instance,  some  fingers  of 
difficnUy  in  wriung.  the  left  hand  betwetfo  the  two 

last  fingers  of  the  right  For  a  time  these  dericee  giro  a  little  belp^ 
but  the  spasm  gradually  increases  in  degree,  and  overuomee  the  fixing 
belp^or  it  spreads  to  the  muscles  of  the  upper  arm* 


Tie.  157. — Handwriting  of  •  latient  ftcfferiBf  from  vritcn' 

end  after  recoreij. 
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AMiougb  the  onset  is  gradual  in  almost  all  cases,  in  very  rare 
instances  the  affection  comes  on  in  an  acute  manner.  In  the  cases  of 
this  character,  pain  has  generally  been  a  permanent  symptom,  and 
some  slight  symptoms  have  usually  preceded  the  acute  onset.  One 
patient,  who  had  noticed  a  slight  '*  crampy  "  feeling  in  his  fingers  after 
writing  for  a  long  time,  one  day  wrote  rapidly  for  several  hours,  and 
then  the  hand  suddenly  became  so  stiff  that  he  could  scan^ely  move 
it.  He  j^ave  up,  but  next  day  was  no  better,  and  when  I  saw  him,  ten 
days  later,  he  could  only  write  two  words,  and  that  with  extreme  slow- 
ness and  effort,  and  the  attempt  caused  much  pain.  Another  patient, 
who  had  been  conscious  for  some  time  of  a  little  more  fatigue  in 
writing  than  was  usual,  sat  down  one  day  to  write  a  number  of  letters 
on  a  subject  that  vexed  her  much.  After  writing  for  about  two  hours 
she  felt  a  sudden  pain  around  the  wrist,  passing  down  to  the  knuckles^ 
and  up  the  forearm  to  the  elbow.  The  hand  then  slowly  closed  in 
spasm.  She  forced  the  fingers  back,  and  went  on  writing  for  a  short 
time  with  much  pain  and  difficulty.  Subsequently  for  some  years,  as 
soon  as  she  attempted  to  write,  the  same  pain  came  on,  followed  by 
spasm.  Other  acts,  after  a  time,  also  excited  the  pain,  although  much 
less  readily  than  writing. 

The  spasm  is  almost  always  tonic  in  character ;  and  although  it  may 
now  and  then  be  varied  by  a  slight  start  or  jerk,  there  is  very  seldom 
actual  clonic  spasm.  Clonic  spasm  is,  however,  sometimes  met  with;  in 
one  instance,  as  soon  as  the  patient  attempted  to  write,  the  first  finger 
and  thumb  became  flexed  at  all  joints  by  clonic  spasm,  and  slipped  off 
the  pen;  in  another,  as  soon  as  the  pen  was  adjusted  in  its  proper  position 
by  the  help  of  the  left  hand,  the  fingers  and  thumb  began  to  jerk,  and 
when  the  pen  was  put  against  the  paper,  the  thumb  displaced  the  pen 
over  or  under  the  forefinger.  A  sudden  jerk  in  one  of  the  fingers,  ex- 
tending for  instance  the  first,  second,  or  little  finger,  is  not  uncommon, 
nor  is  a  sudden  jerk  of  the  whole  hand,  causing  an  unintended  stroke 
on  the  paper.  Tonic  spasm  is  often  accompanied  by  some  tremor,  and 
occasionally  the  tremor  is  a  conspicuous  symptom.  The  letters  are 
"  shaky,"  and  the  lines  are  varied  here  and  there  by  angular  zigzags.  As 
soon  as  the  attempt  to  write  is  relinquished,  the  tremor  usually  ceases. 
When  confined  to  the  act  of  writing  it  is  sometimes  limited,  as  to  the 
thumb.  It  is  rare  to  meet  with  tremor  only ;  in  most  cases  spasm  is  asso- 
ciated with  it ;  there  may  be  at  first  simple  spasm  and  afterwards  some 
tremor  in  addition,  or  tremor  may  at  first  occur  alone  and  afterwards 
tonic  spasm  as  well  as  tremor.  Occasionally,  in  old-standing  cases, 
there  is  slight  tremor  in  the  hand  when  the  patient  is  not  writing,  and 
when  this  is  the  case  there  is  often  some  tremor  in  the  left  hand  as  well 
as  in  the  right. 

The  spasm  may  be  limited  to  the  act  of  writing,  and  other  actions, 
even  such  as  involve  delicate  muscuLir  co-ordination,  may  be  performed 
without  the  slightest  difficulty.  It  is  not  uncommon,  for  instance,  for 
the  patient  to  be  able  to  shave  himself,  or  to  play  the  piano,  with  perfect 
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facility.  In  slight  cases  the  spasm  may  be  limited  eTen  to  the  act  of 
writing  with  a  pen,  and  the  patient  can  write  with  a  pencil  without 
difficulty.*  I  have  known  a  patient  to  be  able  to  paint  without  diffi- 
culty, although  he  could  scarcely  write.  A  still  more  curious  limita- 
tion has  been  observed;  printed  characters  could  be  traced  with  a 
pen,  although  au  attempt  to  write  in  the  ordinary  manner  at  once 
brought  on  spasm. 

But  absolute  limitation  to  the  act  of  writing  is  seldom  met  with  in 
severe  cases  of  long  duration;  there  is  generally  some  difficulty  in  actions 
requiring  delicate  co-ordination  of  the  same  muscles.  One  patient  had 
no  difficulty  in  any  other  action  except  in  shaving  himself.  Another, 
at  the  end  of  twelve  years,  could  do  everything  except  draw  and  scratch 
out  with  a  penknife.  The  extent  to  which  the  spasm  spreads  to  other 
actions  varies  very  much  in  different  cases.  It  is  greatest  in  cases  in 
which  flexor  spasm  predominates.  Occasionally,  in  such  cases,  the 
spasm  comes  on  when  any  action  is  attempted,  and  I  have  known 
one  case  in  which  spasm,  at  first  confined  to  the  act  of  writing,  ulti- 
mately  not  only  extended  to  all  other  actions,  but  became  spontaneous, 
80  that  when  the  hand  was  at  rest  the  fingers  and  wrist  gradually 
became  flexed. 

Power  in  the  hand  may  be  quite  unimpaired.  Sometimes  the  grasp 
is  a  little  weaker  than  it  should  be,  and  it  is  not  uncommon,  as  Poore 
has  pointed  out,  to  find  definite  slight  weakness  of  certain  muscleB  of 
the  band.  Occasionally  there  is  considerable  loss  of  power,  and  in- 
ability to  sustain  effort.  There  may,  in  rare  cases,  be  slight  wasting  of 
certain  muscles,  but  this  is  altogether  exceptional  in  cases  of  true 
writers'  cramp. 

The  electric  irritability  of  the  nerves  and  muscles  may  be  perfectly 
normal,  or  may  prest^nt  a  slight  change,  increase  or  diminution,  chiefly 
in  cases  that  have  lasted  for  some  time.  The  change  is  usually  the 
same  to  faradism  and  voltaism,  and  the  degree  of  iriitability  is  similar 
in  both  muscles  and  nerves.  It  is  often  found  in  all  the  nerves  which 
are  accessible  to  examination.  It  is  thus  to  be  regarded  as  primarily 
a  change  in  nerve  irritability,  not  of  muscle  irritability ;  the  change  in 
the  irritability  of  the  muscles  depends  on  the  motor  nerve-endings 
they  contain.f  It  may  be  remembered  that  all  three  nerves  of  the  arm, 
radial  (musculo-spiral),  ulnar,  and  median,  supply  muscles  employed  in 
writing.  Several  cases  that  I  have  seen,  show  that  increased  irritability 
is  the  earlier  change  of  the  two,  and  that  diminution  of  irritability 
succeeds  it. 

*  Partly  because  he  can  press  more  firmly  on  the  pencil,  and  thos  ateady  the 
liand  (see  Poore,  'Med-Chir.  Trans.,'  vol.  Ixi,  p.  127). 

f  At  the  same  time  it  would  be  wrong  to  Iny  much  weight  on  this  oonaideration, 
because  it  is  possiihle  that  an  abnormal  irritability  of  the  muscular  fibres  may  cause 
them  to  respond  more  readily  to  a  given  stimulation  of  the  nerve-fibrea.  We  can 
only  judge  of  the  stimulation  of  the  motor  nerves  by  the  effect  on  the  moscnlar 
iihres.  It  is,  however,  cuMtomary  to  regard  a  change  in  the  moscnlar  cfltet  of  ttima- 
laiion  of  the  nerves,  as  evidence  of  a  change  in  the  nerve-fibres  tbetnaeive*. 
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Sensot'y  eymptotna  are  seldom  entirelj  absent,  and  are  often  Tery 
prominent.  They  may  exist  alone  ("sensory  form**),  or  may  be 
combined  with  motor  symptoms.  Often,  at  first,  there  is  only  a 
general  sense  of  distressing  fatigue  in  the  band,  to  which  spasm  may 
be  afterwards  added.  Definite  dull  pain  is  often  referred  to  the 
bones  or  joints,  very  often  to  the  metacarpal  bones  or  to  the  wrist, 
soon  ceasing  when  the  effort  to  write  is  relinquished.  In  one  case  it 
was  felt  only  in  the  middle  and  fourth  finger,  passing  from  the  latter 
up  the  outer  edge  of  the  hand  which  rested  on  the  paper.  Sometimes 
it  is  accompanied  by  local  tenderness.  Occasionally,  though  not 
often,  a  tingling  sensation,  "pins  and  needles,"  is  felt  in  certain 
fingers  during  the  attempt  to  write.  Now  and  then  the  pain  is 
more  severe,  and  may  be  referred  to  the  course  of  the  ner?es,  so 
as  to  be  distinctly  neuralgic  in  character.  At  first  it  occurs  only 
during  the  act  of  writing,  but  after  a  time  it  may  be  produced  by  any 
muscular  effort  in  the  part.  It  may  be  chiefly  localised  in  certain  foci 
along  the  course  of  the  nerve,  and  after  a  time  the  nerves  are  found 
to  be  tender,  and  the  tenderness  is  greatest  at  the  foci  of  pain,  these 
tender  points  thus  completing  the  resemblance  to  ordinary  neuralgia. 
In  many  cases  some  muscular  spasm  accompanies  the  pain  during  the 
act  of  writing,  and  often  has  preceded  the  pain  in  time.  I  may  briefly 
relate  a  most  instructive  case  of  this  character.  The  patient  was  a  young 
woman,  a  lithographic  writer,  producing  exquisite  copper-plate  writing, 
which  could  only  be  executed  in  a  cramped  manner,  with  fixation  by 
the  little  finger.  She  found  that  her  hand  grasped  the  pen  with  undue 
force,  and  now  and  then  a  stroke  did  not  go  quite  in  the  intended  diroo- 
tion.  The  spasmodic  symptoms  slowly  increased,  without  the  slightest 
pain,  for  three  months,  the  pen  tending  to  slip  between  the  first  and 
second  finger  until  she  was  obliged  to  hold  it  thus.  Then  slight  pain 
was  felt  in  the  thumb  and  fingers,  at  the  places  where  they  were  in 
contact  with  the  pen.  This  pain  gradually  extended  to  the  wrist,  and 
then  up  the  arm  to  the  axilla,  and  continued  until  she  came  under 
my  care  two  years  after  the  onset.  The  spasm  remained  about 
the  same,  but  the  pain  was  so  great  as  alone  to  prevent  h%^r  from 
writing.  It  still  commenced  where  the  pen  was  in  contact  vith  the 
thumb  and  with  the  contiguous  sides  of  the  first  two  fingerj,  being 
felt  in  all  three,  and  darting  up  the  arm.  A  focus  of  greater  pain  was 
situated  in  front  of  the  wrist  over  the  median  nerve,  and  another  a  little 
below  the  elbow ;  these  points  were  very  tender  to  pressure.  There 
was  also  some  general  tenderness  of  the  median  and  ulnar  nerves,  and 
another  tender  point  on  the  musculo-spiral.  The  pain  never  occurred 
spontaneously,  but  was  now  excited  by  any  muscular  effort.  The 
nerves  presented  a  distinct  increase  of  electrical  excitability.  Thus  the 
prominent  trouble  at  the  time  the  patient  came  under  observation  was 
neuralgic  pain,  but  both  the  history  and  the  character  of  the  pain 
showed  that  it  was  secondary  to  writing  and  a  true  "occupation 
neuralgia."  In  some  cases  the  pain  may  become  altogether  independent 
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of  the  act  of  writing.  la  one  patient  it  was  associated  at  the  onset 
with  well-marked  spasm  ;  writing  was  entirely  given  up,  and  the 
Sj'asm  cease<l,  but  the  pain  continued  and  was  produced  bj  anj 
movement,  and  ultimately  it  was  felt  chiefly  in  the  upper  part  of  the 
arm  and  then  in  both  shoulders,  and  was  brought  on  by  emotion 
at  well  as  by  moveni«'nt.  The  sensory  svmptom|i,  when  they  once 
become  prominent,  ofti'n  exhibit  a  strong  tendency  to  spread,  and 
somt'times  acquire  a  relative  independence,  as  in  the  case  just  men- 
tioned. The  feeling  of  •*  tingling "  or  **  pins  and  needles "  already 
mentioned  as  an  occasional  sjmptom,  may  also  spread,  like  the  tremor, 
to  the  other  arm. 

Course, — The  symptoms  continue,  and  usually  increase  as  long  as 
the  patient  perseveres  in  the  attempt  to  write,  and  only  become 
stationary  when  prudence  or  sheer  inability  prevents  the  effort.  The 
rate  of  increaMO  varies  much  in  different  cases,  and  is  generally  rapid 
in  proportion  to  the  badness  of  the  original  method  of  writing.  The 
tendency  for  the  affection  to  s]>read  to  other  actions  also  varies  much, 
and  is  generally  i)roportioned  to  the  general  weakness  of  the  nervous 
system.  As  we  have  seen,  the  sensory  symptoms  of  neuralgic  type 
exhibit  a  greater  tendency  to  extension  than  do  the  motor  ^mptoms. 
The  anxiety  caused  by  the  affection,  in  those  who  depend  for  their 
living  on  the  action  deranged,  often  causes  general  nervous  weakness* 
which,  in  its  turn,  tends  to  increase  the  malady.  It  is  not  common 
to  have  actual  recovery  and  later  recurrence ;  one  patient  had  typical 
cramp  for  eighteen  months  at  thirty-three,  which  passed  away  with 
rest,  to  return  at  forty-one. 

The  sufferer  who  finds  himself  unable  to  write  with  one  hand  often 
learns  to  write  with  the  other.  After  he  has  acquired  the  needful 
facilitv,  and  has  written  with  the  left  hand  for  a  time,  similar  sym- 
ptoms may  develop  in  this  hand,  and  they  then  usually  progress  more 
quickly  than  in  the  arm  first  affected.  Sometimes,  even  when  the 
left  hand  does  not  suffer,  the  action  of  writing  with  it  causes  synergic 
movements  of  the  right  hand.  When  sensory  symptoms  are  promine:it, 
the  left  hand  is  esi>ecially  apt  to  suffer  early.  Fortunately  the  inva- 
sion of  the  left  hand  is  not  invariable;  I  have  known  it  to  do  good 
work  for  twelve  years,  although  the  affection  continued  tmchangrd 
in  the  ri^ht  hand.  Indeed,  if  we  exclude  the  cases  of  neuralgic  typ«% 
I  think  that  the  chances  are  nearly  equal  whether  the  left  hand  will 
suffer  or  not.  If  ]>erfect  rest  is  given  to  the  right  hand,  either  by 
abstinence  from  writing  or  by  the  exclusive  use  of  the  left  hand,  the 
symptoms  may  slowly  lessen,  and  ultimately  pass  away,  so  that 
writing  may  be  resumed,  without  any  return  of  the  affection.  This 
was  the  case  with  the  patient  whose  handwriting  is  shown  in  Fig.  157. 
A  more  typic;il  ease  of  writers'  cramp  could  not  be,  and  yet  the 
lecovery,  during  two  years*  use  of  the  left  hand,  was  so  complete  that 
he  has  now  written,  and  written  much,  with  the  right  hand  for 
thirteen  vears,  without  any  recurrence  of  the  disease.    In  some 
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bowcver,  the  svniptonis  that  have  been  removed  bv  rest  return  soon 
after  the  attempt  to  write  is  made,  especially  if  the  period  of  rest 
then  given  to  the  right  hand  is  too  short ;  in  others,  even  rest  fails  to 
effect  much  improvement,  and  the  symptoms  may  continue  to  the  end 
of  life.  The  tendency  of  neuralgic  pain  to  spread  widely  has  been 
already  mentioned.  When  tiugliog  is  felt  in  the  fingers,  it  is  occa- 
sionallv  also  felt  in  the  foot  of  the  same  side,  and  I  have  once  known 
slight  cramp  in  the  leg  to  accompany  such  tingling  and  severe  spasm 
in  the  hand. 

Patholoot. — No  anatomical  changes  are  known  in  writers'  cramp, 
and  none  could  be  found  in  one  case  which  I  had  an  opportunity  of 
examining.  The  pathology  of  the  disease  has  therefore  to  be  inferred 
from  its  symptoms  and  causation.  Three  chief  theories  have  been 
held  regarding  its  nature.  According  to  one,  it  is  essentially  a  local 
disease ;  a  weakness  in  some  muscles  permits  the  over-action  of  their 
antagonists,  which  increases  to  spasm.*  A  second  theory  ascribes 
the  spasm  to  reflex  action,  the  result  of  the  stimulation  of  the  sensory 
nerves  in  the  act  of  writing-f  A  third  (held  by  most  writers  on  the 
subject)  regards  the  affection  as  primarily  and  essentially  central, 
the  result  of  a  deranged  action  in  the  centres  concerned  in  the  act  of 
writing.  The  first  two  theories  seem  inadequate,  by  themselves,  to 
explain  the  symptoms.  Most  observers  have  failed  to  find,  in  the  early 
stage  of  true  writers'  cramp,  any  evidence  of  primary  weakness.  The 
initial  disturbance  is  spasm ;  the  slight  loss  of  power  which  may  be 
found  in  certain  muscles  after  the  disease  has  existed  for  some  time 
does  not  explain  the  spasm,  first  because  this  is  far  wider  in  range 
than  the  antagonists  of  the  feeble  muscle ;  secondly,  because  the  very 
muscles  that  are  weak  are  often  involved  in  the  spasm;  thirdly,  because 
local  muscular  weakness  does  not  excite  spasm  of  the  character  pre- 
sented by  a  well-marked  case  of  writers'  cramp.  The  reflex  theory  is 
inadmissible  because,  in  the  majority  of  cases,  there  is  no  evidence 
that  abnormal  sensory  impressions  precede  the  spasm.  Even  in  the 
case  related  on  p.  719,  in  which  pain  was  so  prominent,  it  was  distinctly 
secondary  in  time.  Both  weakness  and  pain  in  the  hand  are  very 
common  without  the  manifestation  of  the  slightest  tendency  to  the 
occurrence  of  writers*  cramp.  Although  neither  the  theory  of  local 
weakness,  nor  that  of  reflex  spasm,  can  be  regarded  as  explaining  the 
phenomena  of  ordinary  cases,  it  is  very  probable  that  each  influence 
may  take  a  share,  in  some  instances,  in  increasing  the  disease,  and 
occasionally  may  help  to  excite  it.  But  the  morbid  state  of  the  centre 
may  be  developed  without  such  aid«  and  must  be  regarded  as  the  chief 
element  in  the  disease. 

All  forms  of  occupation-spasm  affect  movements  that  are  purely 
acquired,  and  of  all  these  movements  that  of  writing  is  the  most 

*  Dzondi,  Meyer,  Haupt,  ZaradelU.     Thii  theory  has  been  ably  advocated  by  Poor*. 
t  Frit*,  Romberg. 
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complciaad  most  <3el)cale.  The  Acquisition  of  Ibe  power  of  f>eifonii!iii 
any  action  with  oase,  means  tbe  "  education  "  of  the  nervoua  nmlm 
concerned  in  it,  the  eHtablishment  of  a  tendency  to  tbe  astoeiatel 
action  of  nerre-celk,  in  perfect  adjuslmeut  of  varied  orUer  u4 
degree,  with  tbe  least  possible  ToluntHry  effort  of  eicitaiioD  uJ 
control.  This,  in  tbe  language  of  modi-m  pliyeiologr,  tneain  tlit 
estahlishmentof  lines  of  les8elv^d  resistance  in  centres,  i.e.  belwv^iifmi- 
nected  cells,  and  dimblless  also  modification  a  in  tbe  force  and  rfadioi* 
witb  which  nerve-energy  is  liberated  in  them.  This  education  is  elbcUd 
by  the  repeated  fuuctitmal  action  of  the  centres  under  the  jtimalatsl 
tbe  will,  at  fir^t  strong,  afterwards  gradually  lessening,  as  lb«  detind 
functional  mechanism  ia  developed  by  exercise,  and  established  hj\it 
resut ling  modifications  of  nutrition.  Tbere.in  heal th.  the  procemiUfi. 
Eeadily  as  nerve-energy  is  evolved,  it  is  always  under  a  volnoUi; 
stimulus,  and  exactly  in  the  i3cgree  required.  Tbe  clearest  C0D(«[iiieB 
we  cnn  form  of  <be  pathology  of  writers'  cramp  is  that  tbu  ptvcmct 
lowering  of  resistance  between  nerve-cells  bas  gone  loo  f ar,  so  Ibtt  tbi 
euei^y  evolved  is  exceBsive  and  irregular,  although,  wben  tbe  na* 
cells  are  eicitcd  in  a  different  order,  the  resistance  is  nonual  in  pnpa- 
tiou  aA  tbe  order  differs  from  that  involved  in  tbe  act  of  writingi  ul 
bt-nce,  in  that  degree,  other  movements  eacapt.-.  No  dDtitit  the  inpu- 
mcnt  of  fuu<:tion  is  attended  by  impairment  of  nutrition.  Is  mm 
cases  the  changes  go  so  inr  that  all  attempts  at  uiuveiueiitgi>eh«la 
cramp,  and,  at  ibe  same  time,  the  total  power  that  cau  be  exerted  il 
considerably  below  the  normal. 

The  merhauism  of  tbe  morbid  loweiing  of  re>tistaace  niaylwtb 
same  as  that  by  which  the  rt'sistance  was  lowered  in  tbe  edQcatinn  of 
tbe  cenire,  carried  in  this  t/ase  to  etcess.  The  degree  of  ciettin 
necessary  to  produce  the  effect  varies  inversely  as  other  in Aqrocm  co- 
operate, and  tend  to  degrade  nutrition  or  to  disturb  tbe  centre.  Son 
causes,  such  as  anxiety,  aid  io  the  former  way.  by  impairing  nutriuoo; 
others,  such  as  local  disease  uf  the  limb,  in  the  latter,  by  deraDgiogtbt 
centre.  The  influence  of  local  pain  and  local  weakness  in  drntigisg 
movement  is  too  familiar  to  need  illustratiun,  but  this  effert  '» 
probably  produced  through  the  ceutre,  and  can  only  aid  in  thr  |r» 
ductlon  of  writers'  cramp  by  disturbing  tbo  normal  relation  nl  lie 
force  evolved,  and  bo  aiding  in  the  eBtablishment  of  tbu  morbid  lUti 
juiit  described. 

The  condition  assumed  is  that  which  uiied  to  be  dwnWd  m 
" irritable  wiakuess."  In  all  parts  of  the  nervous  •jstem.  wbro t«« 
is  too  readily  evolved,  the  ti  >1al  amount  of  uerve-foroe  whiiJi  CU  b* 
liberated  is  usually  below  tbe  nonnal.  Thus  there  may  b«  wvafcw 
as  well  as  spasm,  and  as  tbe  morbid  condition  may  prugreat  in  tat 
part  of  the  centre  more  than  another,  the  weakness  may  lirdirtinct 
only  in  certain  muscles.  The  fact  that  tlie  affection  ucours  clii«l<  ii 
those  who  write  by  means  of  small  muscles,  is  quite  compatibb  vilk 
tlie  theory  that  the  diseaae  is  eeseutially  ce&trftL     Th« 
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bekween  the  metliod  of  writing  by  small  or  by  large  muscles  is  that  in 
tbe  one  case  there  is  extreme  activity  of  comparatively  few  cells  of  the 
cerebral  cortex,  in  the  other  case  there  is  slight  activity  of  many  cells. 
The  morbid  state  of  nutrition  which  accompanies  disturbed  function 
in  a  motor  centre  tends  to  descend  the  motor  fibres,  and  hence  we 
can  understand  that  a  slight  change  in  the  electric  irritability  of  the 
nerves  should  sometimes  be  found,  just  as  in  chorea. 

It  has  been  objected  to  the  central  theory  that  it  assumes  the  exist- 
ence of  a  centre  for  the  co-ordination  of  writing,  and  therefore  of  every 
separate  action  which  any  one  part  of  the  body  can  perform,  and  that 
we  know  nothing  of  the  existence  of  such  centres.  The  objection  is 
invalid  because  no  such  assumption  is  made.  The  theory  does  not 
assume  that  there  is  a  separate  centre  for  writing  or  other  movement, 
but  only  that  there  are  varying  lines  of  resistance  in  the  innumerable 
connections  of  the  motor  nerve-cells,  and  that,  as  each  movement  is 
the  result  of  the  action  of  nerve-cells  in  different  order  and  degree, 
permanent  functional  relations  are  developed  and  may  be  separately 
deranged.  No  separate  co-ordinating  centre  is  assumed,  any  more  than 
in  a  complex  piece  of  machinery,  in  which  the  bars  and  bands  and 
wheels  that  convey  the  force  co-ordinate  it  by  their  arrangement.  It 
must  also  be  remembered  that  the  conception  of  a  physiological  centre 
does  not  necessarily  involve  that  of  a  local  limitation.  Nerve-cells 
act  together  that  are  far  apart,  and  those  that  are  adjacent  are  often 
independent.  Diffused  through  a  mass  of  grey  matter  may  be  many 
separate  mechanisms,  not  necessarily  more  in  one  part  than  in  another, 
and  if  we  call  them  "  centres  "  we  must  not  allow  mathematical  con- 
ceptions to  govern  our  physiological  ideas. 

The  tendency,  often  seen,  for  the  other  hand  to  be  affected,  affords 
additional  evidence  that  the  disease  is  essentially  central.  Many  facts 
show  that  there  is  a  close  functional  connection  between  the  similar 
mechanisms  on  the  two  sides.  Thus,  as  already  mentioned,  a  patient, 
when  he  tried  to  write  with  his  left  hand,  found  his  right  fingers  per- 
forming slow  movements  of  flexion  and  extension.  On  any  theory,  it 
is  difficult  to  say  why  the  second  side  should  suffer  in  some  cases  and 
not  in  others. 

One  other  symptom  remains  to  be  discussed— the  neuralgic  pain, 
which  gives  to  some  cases  a  special  character.  Tbe  act  of  writing 
involves  afferent  impulses  and  sensory  impressions,  unnoticed  till  they 
become  increased  by  fatigue.  When  cramp  occurs,  these  become 
excessive.  All  increased  sensation  means  increased  action  of  the 
sensory  centres,  and  this,  once  established,  may  assume  a  morbid 
independence,  as  in  many  cases  of  ordinary  neuralgia  (q.  v.),  and,  as 
also  in  neuralgia,  nerve-tenderness  may  be  secondarily  developed* 
There  is  no  justification  for  regarding  these  tender  points  as  evidence 
of  neuritis,  for  even  in  such  a  case  as  that  recorded  on  p.  719  the 
symptoms  are  merely  such  as  are  met  with  in  many  cases  of  neuralgia 
of  primarily  central  origin.      This  case  is  especially  instructive  as 
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•bowing  how  the  paiD,  %,e,  the  morbid  actioD  of  the  sensorj  centre, 
became  gradually  developed  from  the  increased  afferent  impressions 
caused  by  the  spasm.  The  pain  started  from  tbe  points  at  which  the 
nerves  of  the  skin  were  unduly  stimulated  by  too  firm  a  grasp  of  tbe 
pen.  It  is  scarcely  necessary  to  point  out  that  the  same  predisposing 
influences  which  facilitate  the  occurrence  of  that  state  of  motor  centres 
which  shows  itself  in  spasm,  may  also  conduce  to  the  deTelopment  of 
a  like  state  in  a  sensory  centre,  felt  as  pain.  But  structural  changes 
in  the  nerves  may  occur  as  a  result  of  pain  that  is  purely  central  in 
origin,  and  the  motor  nerves,  in  central  diseases,  as  chorea  and  para- 
lysis agitans,  may  present  alterations  in  electrical  excitability,  which 
are  evidence  of  secondary  changes  in  their  nutrition.  It  is  not 
surprising  that  such  changes  should  be  found  in  "  occupation 
neuroses,*'  even  assuming  their  central  origin.  Such  changes,  once 
•et  up,  may  develop  in  relative  independence,  especially  under  the 
reflex  influence  of  pain,  and  may  even  induce  secondary  changes  in 
the  irritability  and  nutrition  of  the  muscles.  These  are  exceptioual, 
but  they  are  open  to  the  misinterpretation  of  being  regarded  as  tbe 
primary  element  in  the  disorder. 

There  is,  at  present,  no  direct  evidence  as  to  the  part  of  the  nervous 
system  in  which  the  primary  derangement  occurs.  That  the  action  of 
the  motor  and  sensory  nerve-cells  of  the  spinal  cord  must  be  disordered 
is  certain,  since  it  is  through  them  that  spasm  is  produced  and  pain 
perceived.  But  we  do  not  know  whether  their  derangement  is 
primary,  or  whether  it  is  simply  the  effect  of  a  primary  disorder  in 
those  cerebral  centres  in  which  tlie  movements  are  arranged.  The 
latter  is  the  more  probable,  and  the  central  region  of  the  cortex 
is  that  to  which  we  should  naturally  turn  as  the  seat  of  the  primary 
derangement,  since  it  is  from  this  part  of  the  brain  that  the  spinal 
cells  are  directly  excited.  Analogy  suggests  that  the  sensory  dis- 
turbance is  spinal  in  a  larger  degree  than  are  the  motor  symptoms. 

Diagnosis. — A  well-marked  case  of  writers'  neurosis  is  rarely 
mistaken  for  any  other  affection.  The  initial  limitation  of  tbe 
symptoms,  whether  spasm  or  pain,  to  the  act  of  writing,  sufficiently 
indicates  the  nature  of  the  case.  But  the  converse  error  is  often 
made ;  cases  are  supposed  to  be  examples  of  writers'  cramp  which  are 
of  a  different  nature.  Many  paralytic  and  painful  affections  of  tbe 
hand  are  discovered  by  the  interference  they  cause  with  the  action  of 
writing,  l)ecause  it  is  the  most  delicate  action  that  the  hand  is  called  on 
to  perform,  and  they  are  sup[)o8ed  to  be  si)ecially  connected  with  the 
act,  when  this  merely  reveals  their  existence.  I  have  several  times 
known  the  mistake  to  l>e  made  in  hemiplegia  of  gradual  onset,  and  also 
in  a  case  of  commencing  insular  sclerosis,  and  in  another  of  early  tabes 
affecting  the  arms.  Even  pressure- palsy  of  the  musculo- spiral  nerve 
has  l>een  ascribed  to  writing;.  Still  more  frequent  is  the  error  in  cases 
ot  pain  in  the  arm  of  various  kinds.     In  acute  neuralgia  and  neiiralgio 
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rheumatisra  of  the  forearm  muscles,  writing  increases  the  pain,  and  is 
interfered  with  by  it  in  a  way  that  renders  the  mistake  easy.  It  is 
needless  to  enumerate  the  yarious  other  affections  that  may  be  thus 
confused,  because  the  simple  rule  above  given  suffices  for  their 
distinction — from  the  first,  the  symptoms  are  not  limited  to  the  act 
of  writing.  The  tremulous  form  may  be  mistaken  for  commencing 
paralysis  agitans,  but,  at  the  onset,  the  tremor  is  confined  to  writing, 
and  is  always  conjoined  with  distinct  spasm  produced  by  the  act. 

Writers*  cramp  is  a  disease  that  is  readily  imagined.  Most  persons 
who  have  to  write  much,  experience  at  times  some  discomfort  in  the 
hand  after  writing,  and,  since  such  discomfort  is  one  of  the  early 
symptoms  of  writers'  cramp,  they  are  apt  to  fancy  that  they  are  the 
subjects  of  the  disease,  and  a  slight  tendency  to  spasm  is  readily 
imagined  in  such  a  case.  The  most  important  diagnostic  indication 
is  the  occurrence  of  actual  visible  spasm,  since  this  is  seldom  absent, 
even  in  the  early  stage.  In  the  cases  in  which  sensory  symptoms  are 
ultimately  most  prominent,  they  seldom  exist  alone.  If  they  are 
isolated,  the  diagnosis  rests  on  the  initial  relation  to  one  action  and  the 
unusual  seat  of  the  pain.  In  most  cases  of  the  fancied  disetse,  when 
the  ]>atients  are  reassured,  the  discomfort  quickly  ceases  to  be  noticed. 

PROGNOSIS. — The  disease,  when  well  developed,  is  one  in  which  the 
prognosis  is  always  uncertain,  and  often  unfavorable.  When  the 
affection  occurs  in  a  person  whose  daily  bread  depends  on  the  act  of 
writing,  the  early  warnings  are  neglected,  either  through  ignorance 
or  the  stern  compulsion  of  necessity,  until  the  morbid  action  of  the 
centre  has  become  fixed  by  nutritional  alterations  almost  as  ineradi* 
cable  as  those  that  render  permanent  the  results  of  its  early  education. 
The  prognosis  is  especially  unfavorable  if  the  disease  has  lasted  for 
some  time,  and  has  reached  a  considerable  degree  before  the  patient 
comes  under  treatment;  if  perfect  rest  from  writing  cannot  be 
secured ;  and  also  if  no  other  cause  than  the  act  of  writing  can  be 
traced.  It  is  better  if  any  extraneous  and  removable  cause  co- 
operates, such  as  defective  general  health,  anxiety,  and  esp.  cially  if 
local  causes,  such  as  injury,  have  distinctly  aided  in  the  development 
of  the  morbid  state.  Even,  however,  under  the  most  unfavorable 
conditions,  recovery  sometimes  occurs.  The  writing  shown  in 
Fig.  157  was  that  of  a  clerk,  aged  thirty-four,  in  whom  no  cause 
could  be  traced  but  excessive  writing.  He  had  averaged  ten  hours  a 
day  for  twenty  years,  and  the  affection  had  lasted  for  twelve  moutbs 
before  he  came  under  treatment,  and  yet,  as  already  mentioned  (p. 
720),  recovery  has  been  perfect.  The  prognosis  in  cases  in  which 
the  sensory  trouble  predominates  is  good,  if  the  patient  can  take  a 
long  and  perfect  rest,  but  unless  this  can  be  secured,  the  neuralgic 
pain,  at  first  produced  only  by  the  act  of  writing,  is  likely  to  extend 
And  become  spontaneous.  The  probability  that  the  other  hand  will  be 
affected  is  greater  in  these  cases  than  in  those  of  purely  motor  spasm. 
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Treatment. — Writers*  cramp  is  a  troublesome  and  difficult  disease 
to  treat,  and  the  question  of  its  prevention  is  therefore  of  corresponding 
importance.  The  disease  might  probably  be  prevented  to  a  veiy 
large  extent,  if  not  entirely.  We  have  seen  that  it  occurs  almost 
exclusively  among  those  who  write  in  a  cramped  manner,  in  the 
first  or  second  of  the  styles  mentioned  on  p.  713,  scarcely  ever> 
and  only  in  slight  degree,  in  those  who  write  in  the  third,  and  never 
in  those  who  write  in  the  fourth.  If  all  persons  wrote  from  the 
shoulder,  writerH*  cramp  would  practically  cease.  But  the  mode  of 
writing  is  a  matt^T  of  education,  and  prevention  of  the  disease  rest« 
therefore  not  wit  h  doctors  but  with  teachers.  It  is  probably  impossible 
to  teach  writing  in  the  first  instance  in  a  free  manner,  but  before  a 
boy  is  allowed  to  pass  from  school,  he  should  be  got  out  of  the 
cramped,  and  Uiught  the  free  method, — taught,  that  is,  to  write  from 
the  shoulder.  It  is  also  desirable  that  those  who  experience  any 
difficulty  or  discomfort  in  writing  should  at  once  change  thoir  stylo 
for  the  freer  mode.  To  make  a  i)erson  realise  the  characteristics  of 
the  free  method,  I  have  found  the  following  expedient  useful.  Let 
him  first  draw  a  line  across  a  sheet  of  puper;  for  this,  the  arm  must 
be  moved  as  a  wh(de  from  the  shoulder.  Then  let  him  make  the  line 
wavy,   next  increase   the   wavy  character,   and   then   slightly  slope 

the  waves,  so  as  at  last  to  make  the  line  a  series  of  -^/i^ — fnfnfnntfH. 

These  are  letters,  and  the  transition  to  other  letters  will  then  be  easy. 
As  I  have  already  said,  the  object  to  be  aimed  at  is  to  write  in  such  a 
manner  that  it  shall  be  easy  to  form  an  entire  line  of  words  without 
once  lifting  the  pen  from  the  paper.  The  hand  should  grasp  the  pen 
lightly,  and  move  as  a  whole.  The  comfort  and  ease  experienced 
when  this  method  is  acquired  are  very  remarkable. 

For  the  affection  itself,  treatment,  to  be  effective,  should  be  early. 
The  commencing  sympkoms  often  pass  away  with  a  brief  rest;  a 
month's  aWtiuence  from  writing  at  the  onset  will  do  more  than  a 
year's  rest  if  the  disease  has  continued  for  six  months.  When  writing 
is  resumed  in  such  a  case,  it  is  essential  that  its  stvle  should  be 
changed  as  just  described.  The  amount  of  writing  should,  if  pos- 
sible,  also  l>e  reduced.  It  is  desirable  that  a  soft  quill  should  b*» 
substitutoii  for  a  steel  i>en,  and  that  a  holder  should  be  employed  that 
is  of  giK>d  size  and  not  smooth  on  the  surface.*  Slight  symptoms  of 
cramp  often  i^ass  away  at  once  when  this  change  is  made. 

In  cases  in  which  the  disease  has  become  established,  rest  is  still 

*  QtiilU  ar^  too  Kiuall  and  too  tmooth  to  be  he'd  with  faHHtj ;  a  qnfll  nib  ahonld 
be  ns4Hl  in  a  holder.  I  he  beat  steel  ]k  ns  are  tho«e  with  tomed-Qp  point*,  aa  the 
\Va%orl*>v.  Similar  frold  pens  are  made  bj  Mnbie,  Todd  h.  Go.  A  (Tf^od  bolder  ia 
one  that  is  lartrer  than  the  arera^  size,  and  is  covered  with  aoft  iodim  rubber  for 
about  tHO  inoho<<.  where  the  w*n  is  ht-Id.  Large  cork  holders  are  alao  irood.  The 
be^t  (tmall  holder  is  one  wade  by  Brandaoer,  of  Binningbmin,  ia  vki^  tba  Birtai 
|\art  is  routrhened. 
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incomparablj  the  most  important  element  in  treatment.  If  writing 
is  continued,  every  method  of  treatment  fails  even  to  check  the  pro- 
gress of  the  disease.  The  various  mechanical  devices  which,  for  a 
time,  aid  handwriting  are  not  to  be  recommended,  since  thej  onlj 
stave  ofE  the  impending  disability,  while  the  malady  is  really  getting 
worse,  and  they  tbus  increase  the  diflSculty  of  treatment.  If,  how- 
ever, prolonged  and  complete  rest  from  writing  is  impossible,  the 
patient  should  learn  to  write  with  the  left  hand.  Facility  in  sinistral 
writing  is  acquired  with  a  little  perseverance,  more  readily  if  the  letters 
are  made  upright  or  if  the  customary  inclination  is  reversed.  In  this 
way  complete  rest  may  be  given  to  the  affected  hand.  It  is  true  the 
left  hand  may,  after  a  time,  suffer  in  the  same  way,  but  the  tendency 
to  this  has  been  exaggerated  by  some  writers.  If  it  does,  the  patient 
is  no  worse  off  than  if  he  has  not  learned  to  write  with  the  left  hand  ; 
while  if  it  does  not,  he  may  be  able  to  continue  to  earn  his  living,  and 
may  afford  his  right  hand  a  fair  chance  of  recovery.  The  Government 
clerk  mentioned  on  p.  720  fulfilled  the  duties  of  his  office  for  twelve 
years  with  his  left  hand,  and  although  the  cramp  continued  in  the  right, 
the  left  showed  no  indication  of  the  disease,  and  at  the  end  of  the  twelve 
years  he  was  able  to  retire  on  a  pension.  Besides  the  case  illustrated 
m  Fig.  157,  I  have  met  with  several  others  in  which  practical  recovery 
occurred  during  the  use  of  the  left  hand. 

For  many  persons  the  use  of  a  type- writer  offers  the  means  of 
abstaining  from  all  the  use  of  the  hand  that  has  brought  on  the 
disease.  The  depression  of  the  keys  of  a  good  type-writer  resembles 
the  movement  of  the  fingers  in  playing  on  the  piano,  but  is  less 
fatiguing,  and  most  sufferers  from  writers'  cramp  are  able  to  use  such 
an  in^itrument,  even  with  the  affected  hand,  without  any  unpleasant 
syuiptums,  while  the  facility  with  which  some  instruments  can  be 
worked  with  the  left  hand  enables  the  right  hand,  if  necessary,  to  have 
absolute  /est.  Unfortunately,  a  tjpe-writer  cannot  often  be  available 
for  the  work  of  the  ordinary  clerk,  who  is  so  frequently  a  sufferer. 
For  most  others  it  offers  a  great  advantage;  the  depression  of  the 
keys,  if  not  continued  to  fatiguing  excess,  constitutes  a  most  useful 
form  of  gymnastic  exercise.  In  those  who  suffer  from  the  neuralgic 
form,  however,  the  pain  is  often  excited  by  any  movement  of  the  arm, 
and  they  may  then  be  unable  to  use  a  type-writer.* 

When  impaired  nutrition  of  the  nervous  system  co-operates  as  a 
cause  of  writers*  cramp,  nervine  tonics,  especially  small  doses  of 
strychnia,  increase  a  tendency  to  recovery,  and  in  all  causes  may  be 
given,  as  having  an  influence  in  the  right  direction,  Sedatives  inter- 
nally, as  a  rule,  effect  little  in  cases  of  pure  cramp,  although  hypo- 
dermic injections  of  atropine  (one  sixtieth  of  a  grain  three  times  a 

*  The  machines  with  a  separate  key  for  each  letter,  although  expensive,  are  alone 
useful.  Those  are  to  be  preferred  which  have  a  separate  set  of  keys  for  capital 
letters,  rather  than  those  in  which  the  capitals  are  produced  by  the  use  of  a  oou- 
troUing  key,  changing  the  small  letters  to  the  capitals. 
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week)  have  been  strongly  recommended  by  Vance.  In  the  neuralgio 
form,  sedatives  internally  and  locally  are  certainly  of  service.  Indian 
hemp  by  tbe  mouth,  morphia  beneath  the  skin,  or  inunctions  of  extract 
of  belladonna  and  glycerine,  or  aconite  ointment,  are  the  most  useful. 
I  have  also  found  hjpodermic  injection  of  cocaine  beneficial  in  some 
cases  when  there  has  been  pain  about  the  wrist  or  forearm.  If  tender- 
ness of  tbe  nerves  exists,  counter- irritation  by  blisters  over  the  tender 
points  often  does  considerable  good. 

Electricity  has  been  extensively  used,  and  strongly  recommended, 
in  the  treatment  of  writers'  cramp.  Faradism  is  of  no  value,  and 
even  harmful,  as  a  rule,  but  voltaic  electricity  occasionally  gives  some 
reUef  to  the  pain.  In  the  spasmodic  form  Erb  recommends  the 
passage  of  the  voltaic  current  up  and  down  the  cervical  spine,  and 
from  the  spine  to  the  muscles.  Poore  advises  the  combination  of  the 
latter  method  with  gymnastic  movements  of  the  hand,  and  has  observed 
great  improvement  in  some  cases  from  this  treatment.*  My  own  ex- 
perience has  led  me  to  assign  a  low  position  to  electricity  in  the 
treatment  of  the  spasmodic  form,  although  I  have  given  it  a  thorough 
trial  in  many  cases.  Certainly,  if  the  patient  goes  on  writing,  it  has 
not  the  slightest  influence  on  the  disease.  With  rest  from  writing, 
there  is,  in  many  cases,  a  tendency  to  recoveiy  which  has  not  appeared 
to  me  to  be  expedited  by  galvanism  however  applied.  Gymnastic 
exercises  are  often  distinctly  useful,  regular  flexion  and  extensioo 
movements  of  the  fingers  and  hand,  for  which,  with  advantage,  a 
**  dumb  piano  "  may  be  used.  They  should  be  as  different  as  possible 
from  the  movements  tiiat  induce  the  spasm,  and  should  never  be 
continued  to  fatigue.  Bubbing,  and  the  combination  of  rubbing  and 
kneading  that  is  called  massage,  often  gives  considerable  relief  to  dis- 
comfort, and  sometimes  lessens  the  tendency  to  spasm.  It  has  been 
recently  made  the  subject  of  public  attention,  and  has  been  said  to 
give  remarkable  results,  but  it  is  probable  that  these  were  obtained 
chiefly  in  cases  of  the  imaginary  disorder.  While  there  is  no  doubt 
that  the  treatment  often  lessens  discomfort,  in  the  cases  of  undoubted 
writers'  cramp  that  I  have  known  treated  in  this  manner  by  *•  experts, " 
the  symptoms  have  not  been  appreciably  influenced. 

Among  other  means  of  treatment  which  have  been  recommended  ii 
tenotomy  (Stromeyer).  In  one  case  (Truppert)  no  less  than  fifty 
tendons  were  successively  divided,  and  it  is  said  that  the  patient  at 
the  end  of  the  treatment  was  slightly  improved  !  I  have  found  no 
good  result  from  rendering  the  arm  for  a  time  immobile  by  a  plaster* 
of-Paris  bandage. 

Other  Occupation  Nbitbobbb. 

The  general  considerations  regarding  the  pathology,  causation,  and 
treatment  of  writers*  cramp  are  applicable,  mutaiiM  mutandis^  to  all 

*  '  Hitndbook  uf  Electricity.' 
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the  other  forms  of  occupation  neurosis.  In  each,  pain  and  spasm  maj 
be  Yariouslj  combined,  and  are  at  first  related  solely  to  the  special 
act. 

Pianoforte  flayers*  Cramp  occurs  chiefly  among  professionals,  and 
more  frequently  among  women  than  among  men.  Both  the  spasmodic 
and  neuralgic  varieties  are  met  with.  In  the  former  at  first  a  finger 
or  the  thumb  does  not  move  with  the  necessary  precision,  and  may 
remain  extended  for  a  few  seconds  instead  of  striking  the  required  note. 
In  the  neuralgic  form,  pain  comes  on  after  playing  for  a  short  time, 
and  compels  the  sufferer  to  desist.  Sometimes  the  pain  extends  up  the 
arm.  Erb  has  several  times  met  with  pain  between  tbe  scapula  and  the 
spine.  I  have  seen  one  case  in  which  the  pain  was  symmetrical  in  the 
outer  border  of  each  hand,  sometimes  extending  down  the  little  finger, 
but  never  accompanied  by  cramp,  although  the  patient  was  liable  to 
the  nocturnal  cramp  in  the  hands  described  at  p.  704. 

Violin  players  are  liable  to  a  similar  affection  in  either  hand, 
especially  in  that  which  fingers  the  strings,  less  commonly  in  that 
which  moves  the  bow,  but  occasionally  in  both. 

Sempstresses*  Cramp, — Tbe  act  of  sewing  frequently  leads  to  a  similar 
affection  in  sempstresses  and  tailors,  usually  characterised  by  rigidity 
and  cramped  flexion  of  the  fingers  of  the  right  hand,  often  greatest  in 
the  tbimble  finger.  Tingling  in  the  fingers  may  accompany  it,  and 
may  cease  as  soon  as  the  attempt  to  sew  is  relinquished.  I  have  met 
with  tbe  same  trouble  in  a  sail  maker.  In  this  occupation  the  needle  is 
held  between  the  finger  and  thumb,  and  is  pressed  tbrough  the  canvas 
by  a  metal  plate  fixed  on  tbe  ball  of  the  tbumb.  The  spasm  in  the 
fingers  caused  tbe  needle  to  slip  off  the  plate,  and  the  attempt  to  work 
occasioned  pain  in  tbe  fingers,  and  in  the  metacarpo-phalangeal 
joints. 

Telegraphists*  cramp  (first  described  by  Onimus)  affects  exclusively 
those  who  use  the  Morse  macbine,  which  is  worked  by  pressing  down 
a  stop  with  the  finger,  so  as  to  make  a  dot  or  a  dash  according  to  the 
duration  of  the  pressure.  The  pressure  has  to  be  repeated  for  each 
sign,  and  telegraphists  have  often  to  send  50,000  separate  signs  a  day. 
Spasm  is  set  up,  which  causes  the  pressure  to  be  too  long  maintained, 
and  hence  dots  become  transformed  to  dashes.  One  patient  managed 
to  go  on  for  two  years  by  substituting  his  thumb  for  the  finger,  and 
then  this  became  unmanageable ;  afterwards  he  used  tbe  middle  finger 
and  then  the  closed  fist,  but  tbe  spasm  followed,  and  he  had  to  give 
up  bis  occupation.  The  neuralgic  variety  is  sometimes  met  with,  and 
I  have  seen  one  ciise  in  which  the  pain,  for  six  months  excited  only  by 
tbe  special  work,  subsequently  occurred  on  other  movements.  After  six 
months'  rest  the  patient  resumed  work  as  a  writing  clerk,  and  wrote 
in  comfort  for  two  months.  Then  the  pain  returned  in  connection 
with  writing,  rapidly  increased,  and  became  spontaneous. 

Smiths  are  also,  although  i*arely,  liable  to  cramp.  In  one  case,  an 
artisan  who  was  accustomed  to  work  metal  with  a  hammer  and  chisel* 


780  EPILEPSY. 

found  that  his  Ipft  hand,  grasping  the  chisel,  gradually  passed  into  a 
state  of  tremulous  cramp,  and  became  supinated  in  spite  of  bis  effort 
to  prevent  it.  The  spasm  was  worst  when  the  elbow  was  flexed,  and 
for  a  time  he  was  able  to  work  with  the  elbow  extended,  but  at  last  he 
had  to  relinquish  his  occupation.  In  another  case,  a  metal-chaser,  who 
worked  with  a  four-pound  hammer,  found  that,  aftor  using  it  for  about 
an  hour,  clonic  spasm  came  on  in  the  bicepH,  and  interfered  with  his 
work.  The  use  of  the  hammer  in  other  kinds  of  work  has  also  induced 
the  affection. 

Among  other  occupations  which  have  been  known  to  lead  to  the 
development  of  cramp,  and  have  suggested  names  for  special  varieties, 
are  those  of  painters,  harpists,  artificial  flower  makers,  turners,  waU-h- 
makers,  knitters,  engravers  (in  using  the  burin),  masons  (in  using  the 
trowel),  sailors  (from  pulling  on  ropes),  treadlers,  compositors, 
enamellers,  cigarette  makers,  shoemakers,  milkers,  monev  counters, 
letter  sorters,  and  pl.-ijers  on  various  musical  instruments,  besides  those 
above  mentioned,  including  drummers,  in  whom  either  the  extensors  of 
the  thumb  or  the  long  tlexor  may  be  affected  (Bruns). 

In  rare  cases  two  actions  are  simultaneously  and  equally  affected, — 
writing  and  some  other.  The  most  common  combination  is  writing 
and  piano  playing  in  ardent  amateur  musicians ;  occasionally  writing 
and  sewing  are  both  equally  deninged.  I  have  met  with  one  obstinate 
case  with  chiefly  sensory  svmptoms,  in  which  they  were  induced  by  any 
prolonged  une  of  the  hands. 
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The  term  **  epilepsy  "  is  applied  to  a  disease  in  which  there  are  con- 
vulsions  of  a  certain  type,  or  sudden  loss  or  impairment  of  conscious- 
ness, but  in  which  the  convulsions  are  not  directly  due  to  active  organic 
brain  disease,  to  reflex  irritation,  or  to  abnormal  blood-states,  and  in 
which  isolated  loss  of  consciousness  is  not  the  result  of  primary  failure 
of  the  heart's  action.  In  most  cases,  the  change  in  the  brain  that  causes 
the  convulsions  is  not  visible  to  the  naked  eye,  and  hence  the  condition  is 
often  termed  "  idiopathic  epilepsy."  There  are  cases,  however,  in  which 
similar  convulsions  occur  as  a  result  of  brain  disease,  such  as  a  spot 
of  old  cortical  softening,  stationary  for  years  and  not  irritant,  but 
effective  by  the  damage  to  adjacent  nerve-cells ;  and  also  of  disease, 
sometimes  of  long  duration,  which  causes  a  continuous  irritation,  such 
as  a  depressed  spiculum  of  bone.  These  cases,  when  due  to  a  stationary 
lesion  that  does  not  irritate,  may  resemble  epilepsy  in  their  course,  and 
sometimes  in  their  symptoms  ;  they  often  succeed  a  distinct  attack  of 
hemiplegia,  and  then  are  sometimes  termed  "  post-hemiplegic  epilepsy." 

The  convulsions  in  ordinary  epilepsy  may  consist  of  tonic  or  of  clonic 
spasm,  or,  commonly,  of  both,  but  the  attitude  or  movement  which 
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results  always  differs  from  that  which  occurs  in  Toluntary  movement. 
On  the  other  haod,  in  the  conTulsions  of  hysteria,  the  muscular  spasm 
is  so  arranged  as  to  resemble  that  which  maj  result  from  a  voluntary 
action. 

Etiologt. — After  one  attack  of  epilepsy,  others  usually  occur  with- 
out any  immediate  discoverable  cause.  Each  fit  apparently  leaves  a 
change  in  the  nerve-centres,  facilitating  the  occurrence  of  otber  fits. 
The  immediate  or  exciting  cause  of  the  disease  must  be  sought,  there- 
fore, in  the  cau^e  of  the  first  fit.  But  when  such  a  cause  can  be 
discovered,  it  is  usually  manifestly  inadequate  alone  to  produce  a  con- 
vulsion, and  can  only  be  effective  in  consequence  of  a  powerful  predis- 
position. Tbe  remote  influences  to  which  the  disease  is  due  are, 
therefore,  its  chief  causes.  The  excitant  is  no  more  than  the  spark 
which  causes  a  conflagration,  rendered  possible  only  by  the  chemical 
constitution  of  the  materials  ignited. 

Remote  Causes. — Females  suffer  from  epilepsy  rather  more  frequently 
than  males,  in  the  proportion  of  about  six  to  five.*  An  inherited 
tendency  (indicated  by  the  presence  in  ancestors  or  collateral  relations 
of  epilepsy  itself,  or  of  insanity)  is  traceable  in  rather  more  than  a 
third  of  the  cases  (85  per  cent),  and  rather  less  frequently  in 
males  than  in  females  (88  per  cent,  males,  87  per  cent,  females). 
There  is  a  family  history  of  epilepsy  in  two  thirds  of  the  inherited 
cases ;  of  insanity  in  one  third  ;  of  both  in  a  tenth.  When  there  ia 
an  inherited  tendency,  the  females  of  a  family  are  rather  more  likely 
to  suffer  than  the  males.  This  is  due  to  two  circumstances ;  the 
inheritance  is  rather  more  frequently  from  the  mother's  side  than 
from  the  father's,  and  more  females  suffer  when  the  heredity  is 
maternal,  more  males  when  it  is  paternal.  The  inheritance  is  less 
frequently  from  the  mother  personally  than  from  the  father,  but  this 
is  due  to  the  fact  that  insanity  is  much  less  common  in  the  mother 
than  in  the  father ;  epilepsy  is  equally  common  in  the  two.  Occa- 
sionally many  members  of  a  family  suffer;  in  one  instance  no  less  than 
fourteen  were  epileptic,  the  cases  being  distributed  through  four 
generations.  It  is  very  doubtful  whether  any  inherited  morbid  state, 
outside  the  nervous  system,  predisposes  to  epilepsy.  A  proclivity  to 
phthisis  has  been  thought  to  do  so,  but  the  evidence  of  statistics  shows 
that  this  is  an  erroneous  inference,  due  merely  to  the  great  frequency 
of  consum])tion  in  the  community.  It  is  doubtful  whether  any  closer 
relation  exists  between  epilepsy  and  the  inherited  gouty  diathesis,  to 
which  attention  has  been  lately  called.  Idiopathic  epilepsy,  however, 
sometimes  occurs  in  the  subjects  of  inherited  syphilis,  without  other 
cause  being  traceable.  A  strong  predisposition  to  the  disease  often 
exists  when  there  is  defective  general  development  of  the  brain,  from 
any  influence  acting  on  it  in  early  life,  or  as  a  result  of  the  congenital 

*  These  statementa  are  based  on  1450  cases,  the  detailed  analysis  of  which  is  given 
in  a  separate  work  ('  Epilepi^y  and  other  Chrouic  Convalsive  Diseases,*  London,  1881)» 
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of  the  act  of  writing.  In  one  patient  it  was  associated  at  tbe  onset 
with  well-marked  spasm  ;  writing  was  entirely  given  up,  and  tbe 
B]>asm  ceased,  but  tbe  pain  continued  and  was  produced  bj  auj 
movement,  and  ultimately  it  was  felt  chiefly  in  the  upper  part  of  tbe 
arm  and  then  in  both  sboulders,  and  was  brought  on  by  emotion 
at  well  as  by  movement.  The  sensory  symptom^,  when  they  once 
become  prominent,  often  exhibit  a  strong  tendency  to  spread,  and 
somi'times  acquire  a  relative  independence,  as  in  the  case  just  men- 
tioned. The  feeling  of  **  tingling "  or  •'  pins  and  needles  "  already 
mentioned  as  an  occasional  symptom,  may  also  spread,  like  the  tremor^ 
to  tbe  other  arm. 

Course. — Tbe  symptoms  continue,  and  usually  increase  as  long  as 
the  patient  perseveres  in  tbe  attempt  to  write,  and  only  become 
stationary  wben  prudence  or  sbeer  inability  prevents  the  effort.  The 
rate  of  increase  varies  much  in  di£ferent  cases,  and  is  generally  rapid 
in  proportion  to  tbe  badness  of  the  original  method  of  writing.  The 
tendency  for  tbe  affection  to  spread  to  other  actions  also  varies  mucb» 
and  is  generally  proportioned  to  tbe  general  weakness  of  the  nervous 
system.  As  we  have  seen,  the  sensory  symptoms  of  neuralgic  ty(>e 
exhibit  a  greater  tendency  to  extension  than  do  the  motor  ^mptoms. 
The  anxiety  caused  by  the  affection,  in  those  who  depend  for  their 
living  on  the  action  deranged,  oft  on  causes  general  nervous  weakness* 
which,  in  its  turn,  tends  to  increase  tbe  malady.  It  is  not  common 
to  have  actual  recovery  and  later  recurrence ;  one  patient  had  typical 
cramp  fi^r  eighteen  months  at  thirty-three,  wbich  passed  away  with 
rest,  to  return  at  forty -one. 

Tbe  sufferer  who  finds  himself  unable  to  write  with  one  hand  often 
learns  to  write  with  tbe  other.  After  be  bas  acquired  the  needful 
facility,  and  bas  written  witb  tbe  left  hand  for  a  time,  similar  sym- 
ptoms  may  develop  in  this  band,  and  they  tben  usually  progress  more 
quickly  than  in  the  arm  first  affected.  Sometimes,  even  when  the 
left  hand  does  not  suffer,  the  action  of  writing  with  it  causes  synergic 
movements  of  tbe  right  hand.  Wben  sensory  symptoms  are  prominent, 
the  left  hand  is  especially  apt  to  suffer  early.  Fortunately  tbe  inva- 
sion of  the  left  hand  is  not  invariable ;  I  have  known  it  to  do  good 
work  for  twelve  years,  although  the  affection  continued  unchanged 
in  tbe  ri^^bt  hand.  Indeed,  if  we  exclude  tbe  cases  of  neuralgic  typi', 
I  think  that  tbe  chances  are  nearly  equal  wbether  the  left  hand  will 
suffer  or  not.  If  j)erfect  rest  is  given  to  the  right  hand,  either  by 
abstinence  from  writing  or  by  the  exclusive  use  of  the  left  hand,  the 
symptoms  may  slowly  lessen,  and  ultimately  pass  away,  so  that 
writing  may  be  resumed,  witbout  any  return  of  tbe  affection.  Tbis 
was  the  case  witb  tbe  patient  wbose  handwriting  is  sbown  in  Fig.  157. 
A  more  typical  case  of  writers'  cramp  could  not  be,  and  yet  the 
recovery,  during  two  years*  use  of  the  left  hand,  was  so  complete  that 
he  has  now  written,  and  written  much,  witb  the  right  hand  for 
thirteen  years,  without  any  recurrence  of  the  disease.     In  soma 
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bowcver,  the  gjinptoms  that  have  been  removed  bv  rest  return  soon 
after  the  attempt  to  write  is  made,  especially  if  the  period  of  rest 
then  given  to  the  right  hand  is  too  short ;  in  others,  even  rest  fails  to 
effect  much  improvement,  and  the  symptoms  may  continue  to  the  end 
of  life.  The  tendency  of  neuralgic  pain  to  spread  widely  has  been 
already  mentioned.  When  tingling  is  felt  in  the  fingers,  it  is  occa- 
sionally also  felt  in  the  foot  of  the  same  side,  and  I  have  once  known 
slight  cramp  in  the  leg  to  accompany  such  tingling  and  severe  spasm 
in  the  hand. 

Patholoot. — "No  anatomical  changes  are  known  in  writers'  cramp, 
and  none  could  be  found  in  one  case  which  I  had  an  opportunity  of 
examining.  The  pathology  of  the  disease  has  therefore  to  be  inferred 
from  its  symptoms  and  causation.  Three  chief  theories  have  been 
held  regarding  its  nature.  According  to  one,  it  is  essentially  a  local 
disease ;  a  weakness  in  some  muscles  permits  the  over-action  of  their 
antagonists,  which  increases  to  spasm.*  A  second  theory  ascribes 
the  spasm  to  reflex  action,  the  result  of  the  stimulation  of  the  sensory 
nerves  in  the  act  of  writing.f  A  third  (held  by  most  writers  on  the 
subject)  regards  the  affection  as  primarily  and  essentially  central, 
the  result  of  a  deranged  action  in  the  centres  concerned  in  the  act  of 
writing.  The  first  two  theories  seem  inadequate,  by  themselves,  to 
explain  the  symptoms.  Most  observers  have  failed  to  find,  in  the  early 
stage  of  true  writers'  cramp,  any  evidence  of  primary  weakness.  The 
initial  disturbance  is  spasm ;  the  slight  loss  of  power  which  may  be 
found  in  certain  muscles  after  the  disease  has  existed  for  some  time 
does  not  explain  the  spasm,  first  because  this  is  far  wider  in  range 
than  the  antagonists  of  the  feeble  muscle ;  secondly,  because  the  very 
muscles  that  are  weak  are  often  involved  in  the  spasm;  thirdly,  because 
local  muscular  weakness  does  not  excite  spasm  of  the  character  pre- 
sented by  a  well-marked  case  of  writers'  cramp.  The  reflex  theory  is 
inadmissible  because,  in  the  majority  of  cases,  there  is  no  evidence 
that  abnormal  sensory  impressions  precede  the  spasm.  Even  in  the 
case  related  on  p.  719,  in  which  ]>ain  was  so  prominent,  it  was  distinctly 
secondary  in  time.  Both  weakness  and  pain  in  the  hand  are  very 
common  without  the  manifestation  of  the  slightest  tendency  to  the 
occurrence  of  writers'  cramp.  Although  neither  the  theory  of  local 
weakness,  nor  that  of  reflex  spasm,  can  be  regarded  as  explaining  the 
phenomena  of  ordinary  cases,  it  is  very  probable  that  each  influence 
may  take  a  share,  in  some  instances,  in  increasing  the  disease,  and 
occasionally  may  help  to  excite  it.  But  the  morbid  state  of  the  centre 
may  be  developed  without  such  aid,  and  must  be  regarded  as  the  chief 
element  in  the  disease. 

All  forms  of  occupation-spasm  affect  movements  that  are  purely 
acquired,  and  of  all  these  movements  that  of  writing  is  the  most 

*  Dzondi,  Meyer,  Haupt,  ZandellL    This  theory  hM  been  ably  advocated  by  ^xm. 
t  FriU,  Romberg. 
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complex  and  most  delicate.  Tbe  acquisition  of  the  power  of  performing 
anj  action  with  ease,  means  the  **  education  "  of  the  nervous  centres 
concerned  in  it,  the  establishment  of  a  tendencj  to  the  associated 
action  of  nerve-cells,  in  perfect  adjustment  of  varied  order  and 
degree,  with  the  least  possible  volunbirj  effort  of  excitation  and 
control.  This,  in  the  language  of  modem  phvsiologv,  means  the 
establishment  of  lines  of  les8fu,ed  resistance  in  centres,  i.  e.  between  con- 
nected cells,  and  doubtless  also  modifications  in  tbe  force  and  readiness 
with  which  nerve- energy  is  lil>er:ited  in  them.  This  education  is  effected 
by  the  repeated  functional  action  of  the  centres  under  the  stimulus  of 
the  will,  at  fir^t  strong,  afterwards  gradually  lessening,  as  the  desired 
functional  mechanism  is  developed  by  exercise,  and  established  by  the 
resulting  modifications  of  nutrition.  There,in  health,  the  process  stops. 
"Readily  as  nerve-energy  is  evolved,  it  is  always  under  a  voluntary 
stimulus,  and  exactly  in  the  degree  required.  The  clearest  conception 
we  can  form  of  the  pathology  of  writers*  cramp  is  that  this  process  of 
lowering  of  resistance  between  nerve-cells  has  gone  too  far,  so  that  the 
energy  evolved  is  excessive  and  irregular,  although,  when  the  same 
cells  are  excited  in  a  different  order,  the  resistance  is  normal  in  pro|K>r- 
tion  as  the  order  differs  from  that  involved  in  the  act  of  writing,  and 
hence,  in  that  degree,  other  movements  escape.  No  doubt  the  imf*&ir- 
ment  of  fum  tion  is  attended  by  impairment  of  nutrition.  In  some 
cases  the  changes  go  so  far  that  all  attempts  at  movement  give  rise  to 
cramp,  and,  at  the  same  time,  the  total  power  that  can  l»e  exerted  is 
considerablv  l»elow  the  normal. 

The  merhanism  of  the  morbid  loweiing  of  resistance  may  be  the 
same  as  that  by  which  the  resistance  was  lowered  in  the  education  of 
the  centre,  carried  in  this  case  to  excess.  The  degree  of  exertion 
necessary  to  produce  the  effect  varies  inversely  as  other  influences  co- 
operate, and  tend  to  degrade  nutrition  or  to  disturb  the  centre.  Some 
causes,  such  as  anxiety,  aid  in  the  former  way,  by  impairing  nutrition; 
others,  such  as  local  disea^e  of  the  limb,  in  the  latter,  by  deranging  the 
centre.  The  influence  of  local  pain  and  loi-al  weakness  in  deranging 
movement  is  too  familiar  to  need  illustration,  but  this  effect  is 
probably  produced  through  the  centre,  and  can  only  aid  in  the  prx>- 
duction  of  writers*  cramp  by  disturbini;  the  normal  relation  of  the 
force  evolved,  and  so  aiding  in  the  establi>hmcnt  of  the  morbid  state 
just  described. 

The  condition  assumed  is  that  which  used  to  be  described  as 
"irritable  weakness."  In  all  |»arts  of  the  nervous  system,  when  force 
is  too  readily  evolved,  the  t*'tal  amount  of  nerve-force  which  can  be 
lil>enited  is  usually  Mow  tlie  nonuAl.  Thus  there  may  be  weakness 
as  well  as  spasm,  and  as  the  morbid  condition  ul\j  progress  in  one 
]vart  of  the  centre  more  than  another,  the  weakness  may  be  distinct 
onlv  in  certain  muscles.  The  fact  that  the  affection  occurs  cbieflv  in 
those  who  write  by  means  of  small  muscles,  is  quite  cumpatible  with 
the  theory  that  the  disease  is  essentially  centnd.    Tlie  diffiei«iioe 
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between  the  method  of  writiDg  by  small  or  bj  large  muscles  is  that  in 
the  one  case  there  is  extreme  activity  of  comparatiTelj  few  cells  of  the 
cerebral  cortex,  in  the  other  case  there  is  slight  activity  of  many  cells. 
The  morbid  state  of  nutrition  which  accompanies  disturbed  function 
in  a  motor  centre  tends  to  descend  the  motor  fibres,  and  hence  we 
can  understand  that  a  slight  change  in  the  electric  irritability  of  the 
nerves  should  sometimes  be  found,  just  as  in  chorea. 

It  has  been  objected  to  the  central  theory  that  it  assumes  the  exist- 
ence of  a  centre  for  the  co-ordination  of  writing,  and  therefore  of  every 
separate  action  which  any  one  part  of  the  body  can  perform,  and  that 
we  know  nothing  of  the  existence  of  such  centres.  The  objection  is 
invalid  because  no  such  assumption  is  made.  The  theory  does  not 
assume  that  there  is  a  separate  centre  for  writing  or  other  movement, 
but  only  that  there  are  varying  lines  of  resistance  in  the  innumerable 
connections  of  the  motor  nerve-cells,  and  that,  as  each  movement  is 
the  result  of  the  action  of  nerve-cells  in  different  order  and  degree, 
permanent  functional  relations  are  developed  and  may  be  separately 
deranged.  No  separate  co-ordinating  centre  is  assumed,  any  more  than 
in  a  complex  piece  of  machinery,  in  which  the  bars  and  bands  and 
wheels  that  convey  the  force  co-ordinate  it  by  their  arrangement.  It 
must  also  be  remembered  that  the  conception  of  a  physiological  centre 
does  not  necessarily  involve  that  of  a  local  limitation.  Nerve-cells 
act  together  that  are  far  apart,  and  those  that  are  adjacent  are  often 
independent.  Diffused  through  a  mass  of  grey  matter  may  be  manj 
separate  mechanisms,  not  necessarily  more  in  one  part  than  in  another, 
and  if  we  call  them  **  centres  "  we  must  not  allow  mathematical  con- 
ceptions to  govern  our  physiological  ideas. 

The  tendency,  often  seen,  for  the  other  hand  to  be  affected,  affords 
additional  evidence  that  the  disease  is  essentially  central.  Many  facts 
show  that  there  is  a  close  functional  connection  between  the  similar 
mechanisms  on  the  two  sides.  Thus,  as  already  mentioned,  a  patient, 
when  he  tried  to  write  with  his  left  hand,  found  his  right  fingers  per- 
forming slow  movements  of  flexion  and  extension.  On  any  theory,  it 
is  difficult  to  say  why  the  second  side  should  suffer  in  some  cases  and 
not  in  others. 

One  other  symptom  remains  to  be  discussed — the  neuralgic  pain, 
which  gives  to  some  cases  a  special  character.  The  act  of  writing 
involves  afferent  impulses  and  sensory  impressions,  unnoticed  till  thej 
become  increased  by  fatigue.  When  cramp  occurs,  these  become 
excessive.  All  increased  sensation  means  increased  action  of  the 
sensory  centres,  and  this,  once  established,  may  assume  a  morbid 
independence,  as  in  many  cases  of  ordinary  neuralgia  (g.  v.),  and,  as 
also  in  neuralgia,  nerve- tenderness  may  be  secondarily  developed* 
There  is  no  justification  for  regarding  these  tender  points  as  evidence 
of  neuritis,  for  even  in  such  a  case  as  that  recorded  on  p.  719  the 
symptoms  are  merely  such  as  are  met  with  in  many  cases  of  neuralgia 
of  primarily  central  origin.      This  case  is  especially  instructiya 
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the  limbs  on  the  same  side,  the  licnd  and  cjes  bcinji^  turned  towards 
tbat  side,  and  tben,  lessening  on  the  side  first  affected,  it  invades  the 
limbs  oil  the  opposite  side,  with  a  corresponding  rotation  of  the  hf^ad. 
Such  attacks  may  commence  with  tonic  spasm,  or  thej  may  com- 
mence by,  and  sometimes  consist  only  of,  clonic  spasm.  This  form 
of  convulsion  is  that  which  (as  we  have  already  seen,  p.  90)  is  most 
common  in  organic  cerebral  disease,  such  as  tumour,  but  it  is  also 
occasionally  met  with  in  idiopathic  epilepsy.  In  such  cases  con- 
sciousness is  often  lost  late,  so  that  the  patient  is  aware  of  the  com- 
mencing spasm. 

Minor  Attacks. — The  slight  attacks  of  epilepsy  may  be  characterised 
only  by  loss  of  consciousness.     The  individual  suddenly  stops  in  his 
occupation,  looks  strange  for  a  moment,  and  then  goes  on  with  what 
he  is  doing,  may  even  finish  a  sentence  that  he  had  commenced,  and 
be  aware  of  what  has  happened  only  by  finding  that  be  has  dropped 
something  which  was  in  bis  hands,  or  that  he  is  the  object  of  anxious 
observation.     Sometimes  there  is  pallor  at  the  moment  of  the  attack, 
more  frequently  after  the  onset,  and  very  commonly  the  face  subse- 
quently becomes  flushed.     Very  often,  moreover,  the  slight  seizure 
is  heralded  by  some  sensory  warning  or  aura,  such  as  precedes  tbe 
severe  attiicks.      There  may  also  be  slight  visible  spasm,  such  as 
putting  the  arms  forward  and  bending  the  head  down,  or  there  may 
be  slight  convulsion  in  the  part  in  which  the  spasm  commences  in  the 
severe  attacks,  and,  in  some  cases,  the  minor  attack  may  consist  only 
of  such  spasm,  without  loss  of  consciousness.     After  a  slight  attack 
is  over,  the  patient  may  be  at  once  quite  well.     Often  he  is  stupid  and 
dull  for  a  Uttle  time,  and  sometimes  proceeds  to  perform  some  action 
in   a  dream-like,   automatic   manner,   such  as   undressing   himself, 
retaining  afterwards  no  recollection  of  what  he  has  done.     Occasion- 
ally this  stage  is  attended  by  passion  and  violence,  a  brief  maniacal 
condition  constituting  one  form  of  epileptic  mania.     After  an  attack, 
severe,  or  more  frequently  slight,  the  patient  may  pass  into  a  state  of 
actual  hysteroid  convulsion,  and  in  such  cases  the  minor  epileptic  seizure 
may  be  unnoticed,  all  the  obtrusive  phenomena  of  the  attack  being  of 
a  hysteroid  character. 

SrnpTOMs  IN  Betml, — Precursory  symptoms  occasionally  precede  a 
fit  for  some  hours  or  days,  and  indicate  to  the  patient  or  his  friends 
that  an  attack  is  impending.  The  most  frequent  of  these  indications 
are  sudden  jerks  of  the  body  or  limbs,  persistent  giddiness,  flashes  of 
light  before  the  eyes,  irritubilit)^  of  temper,  or  an  unnatural  degree  of 
appetite.  In  rare  cases  there  is  considerable  mental  change,  even  with 
delusions,  for  some  hours  before  an  attack. 

JUode  of  Onset ;  Warning ;  Aura. — The  word  aura  (vapour)  origi- 
nated with  the  old  Greek  theory  that  the  fit  began  by  the  ascent  of  a 
vapour  up  the  vessels  of  the  limb.  In  later  times  it  was  thought  that 
the  sensation  ielt  in  the  periphery  does  begin  there,  as  a  disturbance 


SYMPTOMS   IN   DETAIL.  737 

asoending  the  nenres ;  and  the  opiDion  was  thought  to  be  confirmed  bj 
the  fact  that  a  ligature  around  the  limb  would  arrest  the  ascending 
aura.  But  the  fact  (observed  first  in  tbe  beginning  of  this  century) 
that  the  commencing  fit  may  be  equally  arrested  when  its  cause  is  a 
tumour  of  the  brain,  has  shown  that  tbe  aura  is  merely  the  effect  on 
consciousness  of  tbe  commencing  discharge  in  tbe  brain,  either  a  direct 
effect,  felt  as  a  sens;ition  and  referred  to  tbe  periphery,  or  an  indirect 
effect,  due  to  act  ual  spasm  at  the  periphery.  But  the  fact  tbat  the  aura 
is  tbe  result  of  tbe  commencing  central  process  renders  its  study  of 
great  importance,  since  it  gives  us  information  of  tbe  functional  region 
of  the  brain  in  which  the  process  of  tbe  fit  begins. 

Some  form  of  aura  is  met  with,  at  least  occasionally,  in  about  one 
half  of  the  cases  of  epilepsy.  In  the  otber  half  the  loss  of  conscious- 
ness always  occurs  so  early  tbat  the  patient  is  unaware  of  tbe  onset  of 
tbe  fit.  We  may  provisionally  group  tbe  various  aurse  into  certain 
classes  for  convenience  of  description.  The  classification  must  be,  in 
the  main,  empiricaL 

(1)  Tbe  commencement  of  the  attack  may  be  by  a  motion  or  sensa- 
tion in  some  part  of  one  half  of  tbe  body,  most  frequently  in  the  arm, 
less  frequently  in  the  face  or  leg,  occasionally  in  tbe  tongue,  very 
rarely  in  the  side  of  the  trunk.  Such  local  commencement  is  not 
frequent  in  idiopathic  epilepsy,  although  it  is  sometimes  met  with ; 
it  is  tbe  common  mode  of  onset  in  cases  of  organic  bitiin  disease.  In 
any  part,  tbe  first  symptom  may  be  a  spasm,  or  a  sensation,  or  both. 
In  the  upi)er  limb  tbe  aura  usually  commences  in  tbe  band.  When 
it  is  a  spasm,  it  generally  commences  in  the  band  as  a  whole,  lest 
commonly  in  the  arm  as  a  whole,  rarely  in  tbe  shoulder.  Wben  a 
sensation,  it  is  usuilly  described  as  '*  numbness,"  "  tingling,"  <&c.,  and 
commences  generally  in  a  definite  part  of  tbe  hand, — thumb,  fore- 
finger, all  tbe  fingers,  palm,  or  wrist :  never  higher  up  tbe  arm.  Some- 
times there  is  a  sensation  of  motion  without  actual  spasm.  The  aura, 
whether  motor  or  sensory,  if  it  commences  in  the  hand,  may  be  felt 
to  ascend  the  arm  and  may  pass  to  the  head,  trunk,  or  leg,  before 
consciousness  is  lost.  Commencement  in  the  leg  is  less  frequent,  and 
presents  the  same  variations  in  character  and  seat ;  tbe  sensation  or 
spasm  may  pass,  before  consciousness  is  lost,  up  or  down  tbe  limb 
(according  to  tbe  place  of  commencement),  or  to  tbe  trunk,  arm,  or 
head.  Wben  tbe  aura  passes  from  the  arm  to  the  leg,  or  vice  versd^ 
it  may  do  so  by  two  modes  :  it  may  pass  from  one  limb  to  the  otber 
through  tbe  trunk,  and  then  pass  dovm  the  limb  secondarily  affected ; 
or  it  may  commence  at  the  extremity  of  the  second  limb,  and  thus  pass 
up  both.  In  tbe  former  case,  as  a  rule,  a  pure  sensation  leads;  tbe 
course  of  tbe  aura  is  determined  by  tbe  discbarge  in  the  sensory 
centre,  in  which  no  doubt  the  representation  of  tbe  cutaneous  nerves 
is  as  continuous  as  their  distribution  in  the  skin.  Sometimes  a  purely 
sensory  aura  (discbarge  limited  to  a  sensory  centre)  may  pass  up  one 
limb,  along  the  side  of  the  trunks  and  down  the  other  limb,  and  only 
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when  it  readies  the  extremity  of  this  latter  is  spasm  added,  which  maj 
pass  back  up  the  limb,  the  discharge  extendiog  to  the  related  motor 
centre  ouly  when  it  reaches  the  limit  of  the  sensory  centre. 

Fits  begin  in  the  fave  much  less  frequently  by  a  sensation  than  by 
spasm  ;  the  latter  is  generally  in  the  zygomatic  muscles,  sometimes  in 
the  orbicularis.  In  slight  attacks  on  the  right  side,  the  commencement 
in  the  face  is  often  associated  with  inability  to  speak.  An  aura  in  the 
tongue  is  usually  sensory;  it  may  be  associated  with  movement  in  the 
jaw  or  with  nausea,  and  in  these  combinations  we  may  trace  physio* 
logical  associations. 

(2)  J^ilateral  and  general  warnings.  Fits  occasionally  commence 
by  a  sensation  or  motion  in  the  limbs  on  both  sides  simultaueouslj. 
An  aura  felt  in  the  trunk  and  not  distinctly  visceral  is  rare,  and 
is  generally  referred  to  the  spine.  General  tremor  or  shivering,  and 
general  starts  or  jerks,  are  occasional  warnings ;  and  so  are  a  general 
sense  of  malaise,  of  powerlessness,  of  heat,  and  a  feeling  of  faintness. 

(3)  Visceral  and  pneumogastric  warnings.  A  frequent  form  of 
aura  is  that  which  is  referred  to  the  internal  viscera,  and  especially  to 
those  which  are  in  the  region  of  the  pneumogastric  nerve,  including 
the  respiratory  portion  of  the  spinal  accessory.  The  most  common  is 
some  sensation  at  the  epigastrium,  usually  vague,  but  sometimes  actual 
pain.  Barely  it  seems  to  commence  lower  in  the  abdomen  ;  occasion- 
ally it  is  referred  to  the  left  of  the  middle  line,  scarcely  ever  to  the 
right.  When  the  sensation  is  actual  pain,  it  remains  at  the  epigas- 
trium until  consciousness  is  lost;  it  is  sometimes  associated  with  nausea, 
and  then  seems  referable  to  disturbance  in  the  central  relations  of  the 
gastric  division  of  the  vagus.  When  the  sensation  is  other  than  pain, 
it  may  also  ouly  be  felt  at  the  epigastrium,  but  frequently  it  seems  to 
ascend  through  the  chest  to  the  throat  or  head.  On  reaching  the 
throat  there  is  a  sensation  of  choking,  apparently  identical  with  the 
globus  hystericus.  The  warning  may  also  be  this  sensation  of  choking 
without  any  ])receding  epigastric  aura.  Now  and  then  other  vague 
feelings  are  descril)ed  in  the  throat  or  thorax.  These  aurse,  ascending 
to  or  felt  in  the  throat,  seen)  to  be  the  expression  of  a  disturbance  of 
the  central  processes  connected  with  the  respiratory  function  of  the 
pneumogastric.  Another  organ  within  the  innervation  of  the  vagus 
is  the  heart,  and  various  cardiac  sensations,  such  as  palpitation,  or  pain, 
or  vague  discomfort,  sometimes  constitute  the  aura. 

(4)  Cephalic  sensat  ions.  A  sensation  of  giddiness,  vague  or  definite 
vertigo,  is  a  very  frequent  aura,  and  is  often  associated  with  actual 
turning  of  the  head  and  eyes,  seldom  of  the  whole  body,  more  fre- 
quently to  the  left  than  to  the  right.  In  bilateral  fits  the  convulsion 
is  never  quite  equal  on  the  two  sides,  and  the  deviation  of  the  head  is 
perhaps  due  to  the  inequality  of  discharge,  and  the  vertigo  its  sensory 
effect  (see  "Vertigo").  Giddiness  is  occasionally  associated  with 
nausea,  and  sometimes  with  loss  of  sight.  Other  sensations  referred 
to  the  head  are  also  common  ;  actual  pain,  usually  indefinite  in  seat. 
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sometimes  a  sense  of  "  rushing  of  blood  to  the  head/'  or  vague  "  heari* 
ness."    A  sudden  sense  of  somnolence  is  also  sometimes  described. 

(5)  Psvchical  aurs  occasionally  herald  attacks,  and  may  consist  in 
an  emotion  or  an  idea.  The  emotion  is  uniform  in  the  same  case,  some 
form  or  degree  of  fear.  It  bears  no  relation  to  emotion  as  a  cause  of 
the  first  fit.  The  idea  is  usually  too  vague  or  imperfectly  remembered 
to  be  described  in  words.  Occasionally  the  psychical  aura  consists  of 
a  vague  "  dreamy  state ;"  sometimes  it  is  a  sudden  sense  of  strangeness 
— familiar  objects  seem  unfamiliar.  Very  rarely,  there  is  a  sudden 
sense  that  whatever  is  happening  is  morally  wrong. 

(6)  Special  sense  aursd  are  very  frequent  and  important.  Olfactory 
sensations  are  rare ;  when  experienced  they  are  usually  unpleasant  in 
character,  a  "  sulphurous,"  **  foetid,"  or  "  indescribable  "  smell.  When 
due  to  organic  brain  disease,  this  has  sometimes  involved  the  uncinate 
gyrus.  Gustatory  auree — a  sour,  bitter,  or  metallic  taste — are  still 
more  rare.  Flavours  (an  olfactory  sensation)  are  never  combined 
with  a  sensation  of  an  odour  as  a  warning,  but  sometimes  are  with  a 
true  gustatory  sensation — a  fact  of  much  physiological  interest.  An 
auditory  warning  is  more  common.  There  may  be  a  sudden  loss  of 
hearing — a  strange  stillness,  for  a  moment,  before  consciousness  is 
lost.  More  frequently  there  is  a  warning  sound,  usually  of  low  elabo- 
ration— a  crash,  whiz,  a  hiss  or  whistle,  and  the  sound  may  seem  to 
get  louder  and  nearer  until  the  patient  knows  nothing  more.  Yery 
rarely  a  more  elaborate  sensation  is  described,  or  music,  or  words,  and 
the  sensation  is  usually  the  same  before  each  fit.  One  patient  de- 
scribed, as  the  constant  aura,  a  curious  perception  of  hearing  words 
without  any  sensation  of  hearing  them. 

A  visual  warning  is  twice  as  frequent  as  all  the  other  special  sense 
aursB  together.  It  may  be  sudden  loss  of  sight ;  but  more  frequently 
it  is  a  visual  sensation,  a  flash  of  light,  or  sparks,  or  flashes  of  colour. 
Usually  many  colours  are  seen,  sometimes  one  only.  Bed  and  blue 
are  the  most  frequent;  no  other  colour  is  seen  alone,  and  both  are 
never  absent.  Occasionally  the  visual  sensation  is  much  more  elabo- 
rate, a  vague  vision  of  some  beautiful  place,  or  a  definite  image  of 
some  object,  an  old  woman  with  a  dress  of  a  certain  colour,  ugly 
faces,  animals,  &c.  Objects  actually  before  the  patient  may  appear 
to  approach,  or  more  frequently  to  recede,  as  the  fit  is  coming  on.  The 
recession  is  apparently  due  to  a  slight  degree  of  the  inhibition  of  the 
visual  centre,  which,  in  greater  degree,  causes  the  loss  of  sight.  It  is 
noteworthy  that  lights  may  be  seen  after  sight  is  lost,  an  instance  of 
''discharge  "  in  an  inhibited  centre,  and  an  important  fact  in  connection 
with  the  [)hvsiological  pathology  of  the  disease.  Various  special  sense 
anrse  mav  be  combined.* 

Very  rarely  an  attack  is  preceded  by  some  co-ordinated  movement. 

A  patient,  for  instance,  may  invariably  commence  running,  and  after 

*  Many  illustrations  of  the  differeut  kinds  of  warning  will  be  found  in  my 
treatise  on  "  Epilepsy.** 


740  KPILEPSr. 

moDing  a  few  jards,  fall  down  in  a  fit, — tbe  **  epOepna  rarwra  *  of 
Bootius.  I  hare  koown  a  patient  alwafs  to  turn  roand  and  retrftoe 
his  steps  immediately  before  an  attack,  and  another  would  spring  up 
and  jump  about  tbe  room  for  a  few  seconds.  In  one  instanoe  tbe 
forward  run  before  the  fall  was  preceded  by  senseless  huighter  sxid 
irregular  movement  of  tbe  arms.* 

A  peculiar  sound,  tbe  "epileptic  crj,^  is  produced  at  the  onset  oi 
tbe  attack  in  some  cases.  It  maj  be  a  ban»b  weird  scream,  but  more 
often  it  is  a  Bi»rt  of  prolonged  larjngeal  ^roan,  not  Terr  loud«  but  T«>rT 
chanicteristic.  Tbe  sounds  are  proUiblj  due  to  narrowing  of  the 
glottis  at  tbe  moment  wben  air  is  expelled  from  tbe  chest  hj  tbe  tonic 
spasm.  As  a  rule  tbe  patient  is  not  aware  of  the  crj,  bat  sofi^etimes 
he  can  bear  and  rememlter  it,  altbougb  be  cannot  prerent  it. 

Tbe  oonTuUion,  as  a  rule,  be^ns  bv  tonic  spasiu«  wbicb  caoites  rota- 
tion  of  tbe  bead  and  deriatioii  of  tbe  eres  and  of  the  mouth  to  the  side 
on  wbicb  tbe  conTulsion  is  most  intense.     Tbe  postu.ie  of  the  limbs 
raries.     Commoulj  tbe  arms  are  siigbtlj  abducted  it  the  shoulder^ 
the  elbow  and  wrist  are  flexed,  and  tbe  fingers  are  flexed  at  tbe  meta« 
carpo- phalangeal  juints,  extended  at  tbe  others,  the  thumb   being 
adducted  into  the  jialm,  or  pressed  against  the  fingers.     The  positioa 
is  thus  nearly  that  seen  in  tetanj.     Tbe  legs  maj  be  extended,  but 
often  there  is  slight  flex:on  at  the  bi{>-  and  knee-joints.     Sometimes 
initial  extension  of  the  legs  gives  place  to  strong  flexion  in  the  later 
stages  of  tbe  fit.     Usuallj  tbe  limbs  of  the  two  sides  do  not  perfeetlj 
correspond  in  position,  but  the  difference  is  slight.      In  other  eases 
the  arms  are  extended,  and  in  some  the  fingers  are  fl*'Xed  at  all  jouits» 
the  fists  being  **  clenched."     In  others  again,  instead  of  a  coml<inatioa 
of  flexion  and  exten^iion,  flexion  predominates  thmugbout.     Tbe  hrmd 
is  bent  forwards,  the  arms  and  legs  are  str^^nglj  flexed*  so  that  the 
fists  are  in  c*»ntact  with  tbe  chest,  and  the  knees  with  the  aMomeo. 
At  tbe  commencement  of  su*.-b  flexor  fits  the  |<itient  often  falls  for- 
wards.    In  rare  cases  tbe  arms  are  raised  up  al»oTe  the  be^d  at  the 
onset  of  tbe  attack,  and  mav  be  kept  in  that  |>osition  thi\>ughoat,  or 
put  straight  forwards.     The  neck,  in  these  fits,  is  often  bent  bark- 
wards;  the  leirs  maT  be  extended,  or  one  or  l«oth  mar  be  flexe*!.     Tbe 
Tiolence  of  the  tonic  h|>asm  is  often  rerr  irreat ;  the  shoulder  maj  i^ 
dislo«.'ated  bv  it.  and  wh^'U  this  a«x*i'le  t  has  once  happeced  it  is  Terr 
apt  to  rt-cur.     It  is  ^enerailj  during  tbe  sta4^f  of  elvnic  sf*a>m  that 
the  tongue  is  I'itten  ;  it  is  pushed  hy  the  s^-asm  le^ween  thv  te^tti, 
while  the  jaws  are  j^TW^-^l  bv  the  co  'traction  in  the  musieM  of  mas- 
tication.   Ver^'  rai»'lv  it  is  bit -en  iurin^  ttje  tonic  »ta:re.   Now  and  th^'U. 
instead  of  this  Eh<K.-k-like  clonic  s|«a^m.  into  which  the  to:iio  si««>m 
gniduuiiv  |>asses.  tb*'  c    i^ic  ^p.lS!ll  is  finer  in  range  and  q.iicker  in 
t*nie.  and  is  sui>eradd«d  t'.».  in>tead  of  ^U)•^^.M^iing.  the  tonic  si4^m« 
The  latter  continues  while  thf  ^tra)ned  rigid  1  m'r*s  are  agitated  bj 
tbe  coarse  tremor.     This  form  of  clonic  s|>a^m  is  m<j«t  coaunon  in  the 
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cases  which  present  extension  in  the  arms  and  flexion  of  all  the  joints 
of  the  fingers. 

In  some  epileptic  fits  there  is  bnt  one  form  of  spasm,  either  tonic  or 
clonic.  Ae  a  rule,  those  which  consist  only  of  tonic  spasm  are  general 
fits  of  slight  severity.  A  patient  falls  unconscious,  is  rigid  for  a  few 
moments,  and  then  is  better.  Severer  tonic  fits  are  sometimes  seen^ 
tlie  "  tetanoid   epilepsy  "  of  Pritcbard. 

The  attacks  which  consist  only  of  clonic  spasm  are  slight  fits  of 
partial  distribution,  beginning  in,  and  often  confined  to,  one  limb, 
especially  the  hand  and  arm.  Tbey  are  less  common  in  cases  having 
the  character  of  idiopathic  epilepsy  than  in  organic  brain  disease. 
Severer  fits  consisting  only  of  clonic  spasm  are  very  rare.  Barely 
fine  general  tremor  constitutes  all  the  convulsive  phenomena,  or  suc- 
ceeds tonic  spasm  (Fere). 

The  course  of  the  spasm  in  fits  which  begin  locally  has  been  alluded 
to  in  the  account  of  the  modes  of  onset.  The  relation  of  the  spasm 
to  the  muscles  of  unilateral  and  bilateral  use  is  an  important  point, 
which  has  been  already  considered  (p.  90). 

The  slight  convulsion  at  the  onset  of  fits  which  begin  deliberately 
4ieem8  to  cause  little  pain,  but  occasionally  the  pain  felt  in  such  cases 
is  very  great.  In  some  of  these  cases  it  is  probable  that  the  paiu  is 
due  to  discharge  in  the  sensory  centres. 

Other  Symptoms  of  Attacks. — The  pupils  are  said  to  be  occasionally 
contracted  at  the  onset  of  a  fit,  but  such  contraction  is  certainly  not 
invariable.  As  a  rule,  as  soon  as  the  tonic  stage  is  well  established, 
the  pupils  are  dilated,  and  continue  so  until  the  fit  is  over;  the  iris 
does  not  contract  to  light.  When  signs  of  consciousness  can  be 
•elicited,  the  dilatation  ceases,  audit  is  not  uncommon  after  the  fit  for 
the  pupil  to  present  alternate  contraction  and  dilatation  every  one  or 
two  seconds,  continuing  for  a  few  minutes,  a  phenomenon  first  pointed 
out  by  Reynolds. 

The  passage  of  urine  during  an  attack,  already  mentioned,  is  not 
due  merely  to  the  state  of  the  bladder  or  rectum,  or  to  the  loss  of 
consciousness,  but  is  the  result  of  some  peculiarity  in  the  convuls'on, 
since  it  occurs  invariably  in  some  patients,  never  in  others.  The 
pulse  may  be  feeble  at  the  onset,  but  I  have  never  noted  an  initial 
failing,  although  I  have  several  times  had  my  finger  on  the  pulse 
when  a  fit  came  on.  A  tracing  published  by  Voisin  shows  tbat  the 
heart's  action  may  be  ]>erfectly  normal  during  the  stage  of  the  aura. 
A  stoppage  of  the  pulse  has  been  described  by  Moxon,  but  is  cer- 
tainly altofjetber  exceptional.  As  the  muscular  spasm  becomes  oon- 
8id«Table  the  pulse  is  increased  in  frequency  and  in  force,  but  falls 
when  the  fit  is  over.*     The  face  is  often  pale  at  the  onset,  but  pallor 

*  In  a  case  in  \i-1ncb  Dr.  Money  was  listening  to  the  he»rt  at  the  time  of  the 
-onfict,  its  sounds  were  regular  and  vigorous  up  to  the  time  when  pallor  and  tonie 
«i>asii)  cume  on,  when  he  had  to  leave  off  listening.  The  pulse  continued  full  and 
«teady  througliout,  but  was  rather  infrequent.     (Oral  commuuication.) 
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is  less  constant  than  is  currently  asserted.  It  may  come  on  after, 
and  not  before  the  commencement  of  the  tonic  spasm,  but  as  tbia 
continues  tbe  face  becomes  congested  and  then  cyanotic.  The  bloated 
dusky  aspect  of  tbe  face,  with  features  distorted  by  the  spasm,  renders 
the  appearance  of  the  patient  most  alarming  to  those  unaccustomed  to 
the  disease.  When  the  clonic  spasm  becomes  completely  iutermittent, 
air  is  changed  in  the  lungs  and  the  cyanosis  lessens.  During  the 
course  of  the  fit,  the  surface  often  becomes  coyered  with  sweat.  It  is 
doubtful  whether  there  is  any  change  in  the  retinal  yessels  until  the 
reins  become  swollen  in  the  course  of  the  venous  congestion.  In  con- 
Tulsions  which  begin  locally,  I  have  watched  the  fundus  and  have 
seen  that  there  is  no  initial  alteration  in  the  state  of  the  vessels. 

ExdiarUs  of  Attacks, — In  some  patients  attacks  may  be  excited  by 
certain  influences,  but  such  cases  are  as  rare  in  epilepsy  as  they  are 
common  in  hysteria.  The  excitants  which  have  come  under  my  notice 
are  emotion,  a  *'  startling"  noise,  a  bright  light,  and  voluntary  motioD 
after  rest.  It  is  excessively  rare  for  cutaneous  irritation  to  excite  a 
fit.  Epileptogenic  zones,  analogous  to  those  of  Brown- Sequard'a 
guinea-pigs,  are  practically  unknown.* 

Arrest  of  Fits. — Attacks  which  begin  deliberately  can  sometimes  be 
cut  short,  and  the  means  by  which  this  may  be  effected  are  of  consi- 
derable interest,  and  of  some  practical  importance.  Those  which 
commence  by  a  bilateral,  visceral,  cephalic,  or  special  sense  aura  can 
rarely  be  arrested ;  but  now  and  then  they  can  be  stopped  by  some 
muscular  exertion,  as  by  walking  quickly,  or  by  some  strong  sensory 
impression,  such  as  the  a])plication  of  ammonia  to  the  nostrils,  swal- 
lowing a  mouthful  of  common  salt,  or  by  the  inhalation  of  nitrite  of 
amyl.  The  attacks  thit  can  most  frequently  be  arrested  are  those 
which  commence  by  a  motion  or  sensation  in  the  hand  or  foot.  The 
oldest  and  usual  method  of  effecting  this  is  by  a  ligature  around  the 
limb  above  the  seat  of  the  spasm  or  sensation.  The  strong  peripheral 
impression  apparently  raises  the  resistance  in  the  nerve-cells  of  the 
affected  part  of  the  brain,  and  so  arrests  the  spread  of  the  discharge. 
The  influence  must  be  exerted  first  on  the  sensory  centre,  and  through 
this  on  the  motor  centre.  If  the  comniencing  fit  has  got  beyond  the 
part  to  which  the  ligature  has  be^'n  applied,  the  attack  is  not  arrested. 
A  ligature  acts  better  than  other  peripheral  impressions,  probably 
because  it  is  most  readily  applied,  and  because  the  cutaneous  nerves 
are  stimulated  in  the  entire  circumference  of  the  limb,  and  so  k.au- 
ence  the  entire  extent  of  grey  matter  in  which  the  discharge  is  advanc- 
ing. Occasionally,  a  more  limited  cutaneous  impression,  a  pinch  or 
prick,  has  the  same  effect.  The  fits  which  begin  by  spasm  may  some- 
times Ik)  arrested  in  another  way — by  preventing  the  movement^  and 
forcibly  extemling  the  contracting  muscles,  sometimes  by  rubbing 
thorn.     The  mechanism  is  probably  the  same.     Bubbing  has  a  teu- 

*  Set>,  however,  a  curious  ca«e  rt-corded  bv  Huf^hliugt  Jackson  ('Proe.  ICcd.  Soct 
Loud.,'  vol.  X,  1887.  p.  78). 
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d^DCj  to  lessen  all  forms  of  spasm,  even  that  of  tetanus.  Both 
methods  of  arrest  were  known  to  the  ancients. 

Conditiona  after  Attacks, — The  coma,  into  which  the  patient  usuallj 
passes  at  the  end  of  an  epileptic  fit,  often  continues  as  heavy  sleep, 
lasting  for  a  quarter  of  an  hour  or  longer.  After  the  first  few  minutes 
the  patient  can  be  roused.  The  sleep  is  often  followed  bj  a  severe 
headache,  enduring  for  several  hours  or  the  remainder  of  the  daj. 
Occasionally  the  sleep  is  not  followed  bj  headache,  but  if  the  patient 
is  roused  aud  is  not  allowed  to  sleep,  the  pain  in  the  head  is  severe. 
In  some  cases  there  is  neither  sleep  nor  headat-he. 

For  a  few  seconds  after  a  severe  fit,  reflex  action  in  the  limbs 
remains  absent.  Tickling  the  sole  no  longer  causes  a  movement  of 
the  leg,  and  the  loss  may  involve  the  muscle- reflex  action,  so  that  the 
knee-jerk  can  no  longer  be  obtained,  as  Westphal  first  showed.  But 
this  stage  of  loss  is  succeeded  by  temporary  increase  in  the  myotatic 
irritability,  so  that  the  knee-jerk  is  excessive  and  the  foot-clonus  may 
be  obtained.  In  most  cases  this  increase  is  alone  to  be  detected.  It 
may  be  present  only  on  the  side  on  which  the  convulsion  was  most 
severe,  i.  e,  on  the  side  towards  which  the  head  is  turned  (Beevor). 
It  lasts  a  few  minutes  and  then  passes  away.  These  phenomena  are 
prol>abIy  the  result  of  temporary  exhaustion  of  the  centres  concerned 
^-of  the  muscle- reflex  centre  in  the  case  of  loss,  of  the  controlling  struc- 
tures (the  terminations  of  the  pyramidal  fibres)*  in  the  case  of  excess. 

Loss  of  motor  powor,  paralvsis,  may  succeed  a  fit  of  epileptic  type 
— post-convulsive  paralysis,  as  already  described  (p.  92).  It  is  most 
distinct  after  unilateral  convulsions  (and  constitutes  the  "  epileptio 
hemiplegia  "  of  Todd),  but  the  general  prostration  after  a  bilateral  con- 
vulsion is  probably  analogous.  After  a  severe  fit  it  may  be  due  to 
exhaustion  of  the  nerve-elements,  but  the  transient  palsy  that  succeeds 
a  very  slight  fit  must  be  ascribed  to  inhibition  of  the  motor  centres. 
In  many  of  these  cases  there  is  conspicuous  sensory  discharge, 
'*  tingling,"  &e.,  passing,  for  instance,  up  the  arm,  and  down  the  side 
to  the  leg ;  there  may,  indeed,  be  no  motor  spasm.  In  such  a  case 
of  purely  sensory  discharge,  the  arm  may  be  for  a  time  almost  power- 
less. Just  as  such  a  discharge  in  the  sensory  centre  may,  as  we 
have  seen,  set  up  secondary  discharge  in  the  motor  centre,  so  it  may, 
when  slight,  merely  inhibit  the  centre.  Loss  of  speech  sometimes 
occurs  after  right-sided  seizures,  and  probably  has  the  same  inhibitory 
origin.  These  forms  of  transient  palsy  must,  however,  be  distinguished 
from  palsy  due  to  cerebral  haemorrhage  caused  by  the  fit  (an  exces- 
sively rare  event),  and  also  from  the  condition  in  which  convulsions 
merely  attend  the  onset  of  an  acute  cerebral  lesion. 

Automatic  action  and  hysteroid  phenomena  are  very  common  after 
slight  attacks  of  epilepsy,  and  occasionally  succeed  a  severe  fit.  For 
instance,  a  girl  aged  seventeen  had  suffered  from  six  years  of  a'^e 
from  severe  epileptic  seizures  with  tongue-biting ;  at  the  age  of  puberty 

•  See  voU  i,  p.  201. 
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the  attacks,  without  change  in  character,  were  succeeded  by  bysteroid 
convulsions.  In  one  that  was  seen,  she  suddenly  fell  with  a  scream  ; 
her  head  was  turned  to  the  left,  the  limbs  were  rigid,  the  face  cyanotic, 
clonic  spasm  succeeded,  with  frothing  at  the  mouth ;  the  tongue  was 
bitten.  Tbe  fit  lasted  two  minutes  and  a  half.  She  then  lay  uncon- 
scious, breathing  heavilv,  and  still  frothing  at  the  mouth.  Then  she 
opened  her  eyes,  looked  strange,  kicked  and  throw  her  arms  about, 
dashed  her  head,  and  arched  her  back  for  four  minutes.  She  then 
went  to  sleep,  and  sle[>t  for  an  hour. 

The  tenii)erature  may  be  rais(»d  half  a  degree  or  a  degree  by  a 
severe  convulsion,  or  it  may  present  no  alteration.  When  attacks 
follow  each  other  at  intervals  of  only  a  few  minutes  (status  epilep- 
ticus),  the  temperature  may  rise  to  105°  or  107°  (Bourneville). 
The  strain  may  cause  small  vessels  to  rupture,  usually  in  the  face 
and  conjunctiva,  so  that  the  face  may  be  spattered,  as  it  were,  with 
small  hiemorrhagic  points.  After  death  in  a  convulsion,  similar  extra- 
T.isations  may  be  found  in  internal  organs. 

Vomiting  occurs  after  fits,  in  some  patients.  It  is  a  dangerous 
symptom,  on  account  of  the  liability  of  food  to  get  into  tbe  larynx io 
the  state  of  insensibility.  Excessive  hunger  is  an  occasional  sym- 
ptom after  an  attack,  and  a  patient  who  has  had  a  hearty  meal 
before  a  fit  will  eat  another  directly  after  it.  The  urine  is  rarely 
altered  in  its  constitution  by  an  epileptic  seizure.  Now  and  then  a 
trace  of  albumen  or  of  sugar  may  be  found,  but  the  frequency  of  this 
has  been  greatly  exaggerated ;  each  is  rare.  There  is  no  necessary 
increase  in  the  amount  of  urea.  It  has  been  said  that  every  fit 
causes  a  loss  of  body-weight  (Kowalewsky),  but  this  has  not  been 
found  by  others  (Lehmann,  Beevor,  Ac). 

Minor  Attacks. — The  slight  attacks  of  epilepsy  vary  much  in  cha- 
racter, and  hence  }>atients  speak  of  them  under  various  designations, 
such  as  "sensations,"  "faints,"  "losses,"  "turns,"  "giddiness" 
Hence,  also,  their  nature  is  often  not  recognised  by  the  patients  or 
their  friends.  As  a  rule  there  is  brief  loss  of  consciousness,  and  this, 
as  already  stated,  may  constitute  the  only  apparent  symptom.  Of  ten« 
however,  there  is  a  slight  stoop  forwards,  or  a  slight  quivering  of  the 
eyelids.  The  patient  may  or  may  not  fall.  The  colour  of  the  face, 
in  many  cases,  undergoes  no  change ;  there  is  scarcely  ever  pallor  at 
the  moment  of  onset,  but  in  a  second  or  two  the  face  becomes  slightly 
pale  in  many  cases,  and  when  the  attack  is  over,  whether  there  has  or 
has  not  been  pallor,  the  face  commonly  becomes  a  little  flushed.  Nor 
is  there  any  change  in  the  retinal  vessels.  In  one  cdse  I  was  observ- 
ing the  vessels  when  au  attack  came  on ;  the  eyes  were  open  and 
fixed,  and  for  several  seconds  after  the  onset,  as  well  as  before  it,  I 
could  not  perceive  the  slighest  change  in  their  size.  lu  many  patients 
the  loss  of  consciousness  is  preceded  by  some  warning  sensation,  and 
it  is  from  this  circumstance  that  the  minor  seizures  are  so  often 
termed  "sensations."     The  patient  may  know  nothing  of  the  loss 
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of  oonscioasoess,  and  be  aware  only  of  the  sensatioD.  Very  often 
a  warning  occurs  only  before  the  minor  seizure,  the  severe  fits 
coming  on  so  rapidly  that  loss  of  consciousness  is  the  earliest  sym- 
ptom. When  each  kind  of  attack  is  preceded  by  an  aura,  this  is 
usually  similar  iu  character,  although,  as  already  mentioned,  it  may 
be  more  elaborate  before  the  slight  than  before  the  severe  seizures. 
It  is  rare  for  the  aura  of  each  to  be  altogether  different. 

The  following  list  comprehends  the  chief  characteristic  features  of 
minor  seizures  They  are  arranged  in  the  order  of  frequency.  In  most 
cases  there  is,  in  addition,  brief  loss  of  consciousness.  The  first  of 
the  list  occurs  in  one  third  of  the  cases,  and  the  second  in  a  sixth,  so 
that  these  two  are  the  characteristics  of  about  half  the  minor  epi* 
leptic  seizures  met  with. 

1.  Sudden  momentary  unconsciousness,  or  '*  fainting  "  or  "  sleepi- 

ness," without  warning. 

2.  Giddiness. 

8.  Jerks  or  starts  of  the  limbs,  trunk,  or  head. 

4.  Visual  sensation  or  loss. 

5.  Mental  state ;  sudden  sense  of  fear,  Ac. 

6.  Unilateral  peripheral  sensation  or  spasm. 

7.  Epigastric  sensation. 

8.  Sudden  tremor. 

9.  Sensations  in  both  hands. 

10.  Pain  or  other  sensation  in  the  head. 

11.  Choking  sensation  in  the  throat. 

12.  Sudden  scream. 

13.  Olfactory  sensation. 

14.  Cardiac  sensation. 

16.  Sensation  in  nose  or  eyebalL 

16.  Sudden  dyspnoea. 

17.  General  *•  indescribable  "  sensations. 

While  giddiness  is  thus  one  of  the  most  common  sensations,  it  is 
only  present  in  a  small  proportion  of  the  total  number,  and  it  is  a 
mistake  to  employ  the  term  "  epileptic  vertigo "  (as  it  has  been 
employed)  as  a  general  designation  for  attacks  of  minor  epilepsy. 
The  sense  of  vertigo  usually  involves  an  apparent  movement,  some* 
times  in  the  patient,  sometimes  iu  objects  seeu;  the  direction  of  these 
apparent  movements  is  usually  the  same  ;*  the  vertigo  is  sometimes 
attended  with  actual  rotation.  Special-sense  aurse  are  also  frequent 
in  minor  epilepsy,  and  present  the  characters  already  described ; 
the  visual  sensation  is  the  only  frequent  one.  The  epigastric  sensa* 
tion  is  much  less  common  than  before  severe  fits. 

Loss  of  consciousness  is  the  rule,  but  exceptions  are  often  met  with, 

*  The  explanation  of  the  fact  will  be  given  in  the  account  of  vertigo.  It  mHy  bs 
well  to  remind  the  observer  that  the  term  ^giddineie"  or  "dizziuett"  is  c^ten 
applied  to  any  obscuration  of  oonsciousnets,  aud  the  exact  character  of  the  lentatioa 
•hould  always  be  ascertained. 
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in  which  there  is  merely  obscuration  of  consciousness  for  a  few  seconds, 
and  no  absolute  loss.  In  the  cases  in  which  the  minor  attacks  consist 
of  sudden  starts,  or  of  a  visual  sensation,  consciousnesB  maj  be 
apparently  unaffected. 

Urine  is  often  passed  during  a  minor  attack;  in  such  cases  there 
is  almost  always  loss  of  consciousness,  but  one  patient  was  always 
aware  of  it,  altiiough  unable  to  prevent  it.  In  some  cases  micturition 
is  almost  invariable,  in  others  it  never  occurs.  The  accident  is  far 
more  common  in  females  than  in  males  ;  perhaps  because  the  process 
can  occur  more  quickly  on  account  of  the  shortness  of  the  urethra. 

In  some  cases  the  minor  attacks  may  be  accompanied  with  slight 
convulsive  spasm,  tonic  when  general,  but  usually  clonic  when  it  is 
local.  In  such  cases  attacks  occur  which  present  ewery  gradation 
between  the  slight  and  severe  seizures.  The  degree  which  is  the 
maximum  in  one  case  may  be  the  minimum  in  another. 

Oondilions  after  Minor  Attacks. — The  return  of  consciousness  to  its 
average  degree  often  occurs  slowly  ;  the  {'atieut  is  dazed  and  stupid 
for  a  tew  minutes,  makes  random  remarks,  and  occasionally  }>erforms, 
in  an  automatic  manner,  some  action  of  which  he  afterwards  retains 
no  recollection.  Such  automatic  action  was  formerly  regarded  as  con. 
stituting  the  minor  attack  of  epilepsy,  and  these  cases  were  therefore 
called  **  masked  epilepsy  "  (Esquirol),  or  "  epilepsia  larvata  "  (Morel). 
I  believe  that  the  old  view  is  not  alto^^ether  untrue ;  that  in  some  cases 
imperfect  loss  of  consciousness,  with  automatic  action,  does  constitute 
the  minor  seizure,  without  any  initial  stage  more  distinctly  epileptia 
But  it  is  certain  that,  much  more  frequently,  the  automat  ism  succeeds 
a  slight  attack,  and  is  really  a  ]>OMt-epileptic  phenomenon.  It  has 
been  ascribed  to  the  temporary  failure  of  the  highest  centres  to  con- 
trol those  next  below  them,  which  consequently  act  in  an  automatic 
manner  (Anstie,  Thonipson-Dickson,  Hughlings  Jackson).  The  con- 
dition  is  not  merely  of  clinical  interest,  but  also  of  medico-legal 
importance,  since  the  performances  may  l>e  complex,  and  may  have  all 
the  aspect  of  deliberate  volition ;  the  initial  epileptic  seizure  may  be 
unnoticed  by  those  around,  and  even  unknown  to  the  patient.  One 
of  the  most  common  actions  is  that  of  undressing,  which  is  occasion- 
ally very  inconvenient.  It  is  ]>o&:sil)ly  suggested  by  a  feeling  of  illness, 
and  so  likewise  may  be  another  occasional  action,  an  attempt  to  walk 
upstjiirs,  which  is  also  awkward  if  (as  hap]>ened  in  two  cases)  the 
shelves  of  a  dresser,  or  the  dinner-table,  is  mistaken  for  the  stair- 
case. A  very  common  action,  still  more  equivocal  in  its  asi»ect,  is  to 
put  in  the  pocket  any  object  which  may  be  near,  irrespective  of  its 
ownerhhi]>.  This  gave  rise  at  first  to  grave  suspicion  in  the  case  of 
one  of  my  patients,  a  draper's  assistant,  who  had  gone  to  a  new  situa- 
tion. Very  complex  actions  may  be  performed  in  this  state.  I  have 
known  a  carman,  alter  an  attack,  to  drive  through  the  most  crowd«'d 
parts  of  London  without  any  object,  but  also  without  any  accident. 
Occasionally  the  automatic  action  displays  emotion,  and  even  anger 
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and  violence.  One  patient  struck  a  friend  who  was  with  him  a  violent 
blow  on  the  face,  and  was  in  consequence  taken  to  the  police  station. 
Another,  a  woman,  immediately  after  a  fit,  threw  her  baby  downstairs. 
Without  doubt  many  cnmes  have  been  committed  in  this  state, 
and  the  point  has  formed  a  medico- legal  question  at  many  criminal 
trials. 

Instead  of  presenting  such  automatic  action,  some  patients  pass,  as 
already  mentioned,  into  a  state  of  violent  hy steroid  convulsion. 
This  sequel  occurs  chiefly  at  the  age  at  which  hysteria  is  met  with, 
under  thirty-five.  It  is  most  common  iu  young  women,  frequent  in 
boys  and  girls,  occasional  in  young  men.  Hence  it  is  evidently  the 
result,  not  merely  of  the  preceding  epileptic  fit,  but  also  of  the  presence 
of  the  cerebral  state  which  underlies  other  manifestations  of  hysteria. 
Some  patients  have  similar  attacks  at  other  tiuies  as  well  as  after  their 
epileptic  fits.  In  others  there  are  no  separate  hysterical  phenomena, 
the  hysterical  tendency  being  apparently  insufficient  to  lead  to  inde* 
pendent  symptoms,  although  it  manifests  itself  during  the  morbid 
state  immediately  after  an  epileptic  fit.  As  an  example  of  these  phe- 
nomena may  be  mentioned  the  case  of  a  girl,  aged  fourteen,  who  had 
had  many  severe  epileptic  fits  accompanied  by  tongue- biting,  and  also 
slighter  attacks  followed  by  hy  steroid  convulsions.  I  witnessed  one 
of  the  latter.  When  speaking  to  me  she  suddenly  stopped,  bent  for- 
wards, and  remained  still  for  a  few  seconds ;  then  she  suddenly  threw 
her  arms  about,  stumped  with  her  feet,  and  became  stifif  and  rigid  for 
a  ftfW  minutes  in  a  characteristic  hy  steroid  convulsion.  It  is  often 
said  that  attacks  in  childhood  were  slight,  and  at  the  time  of  puberty 
became  severe,  when  further  inquiry  shows  that  the  severe  fits  con- 
sisted only  in  the  addition  of  hysteroid  convulsion  to  the  slight 
attacks.  There  is  another  post-epileptic  action  which  is  automatic, 
and  may  occur  alone  or  with  hysteroid  convulsion,  and  is  important  on 
account  of  its  danger — a  tendency  to  turn  over  on  the  face.  If  the 
patient  is  in  bed,  suffocation  may  easily  occur  during  the  comatose 
sleep  that  follows,  and  without  doubt  many  epileptics  have  died 
from  this  cause.  Some  patients  never  present  this  tendency,  others 
always  do,  and  their  friends  should  be  warned  of  its  danger.  Minor 
attacks,  when  frequent,  may  entail  great  physical  weakness,  so  that 
the  patient  can  scarcely  walk.  In  other  cases  no  such  effect  is  pro- 
duced.* 

Mental  Diaturhanee  in  Epileptics. — The  occurrence  of  transient 
'*  epileptic  mania  '*  as  a  sequel  to  attacks  has  been  already  mentioned. 
It  is  uncertain  whether  such  an  outbreak  may  take  the  place  of  a  fit,, 
but  we  are  not  at  present  justiHed  in  denying  its  possibility.     In  this 

*  It  has  been  saiJ  that  there  is  commonly  to  be  found,  in  epileptics,  some  restric- 
tion of  the  fields  of  vision^  especially  after  a  fit,  and  that  it  is  greatest  in  the  upper 
inner  half  of  the  left  eye  and  the  lower  outer  half  of  the  right  eye  (Otolongbi, 
'  Lombroso's  Archiv,'  1890).  I  have  met  with  general  reduction  of  the  fields  to  a 
third,  after  an  attack. 
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condition  the  patient  is  often  violent  and  homicidal,  and,  altbongh 
perfectly  sane  in  the  intervals,  is  one  of  the  most  dangerous  of  luuatict. 
The  mania  is  usu^iUy  brief,  often  lasting  only  a  few  minutes,  nirely 
more  than  an  hour.  But  occasionally,  after  a  fit  or  a  series  of  fits, 
mental  disturbance  may  come  on  and  last  for  several  days,  a  state  of 
dementia,  or  of  mania,  with  delusions  or  liallucinatious,  often  with 
irritability  and  violence.  It  may  even  occur  during  the  temporary 
cessation  of  attacks. 

The  iuterpuroxysmal  mental  state  of  epileptics  often  presents  grave 
deterioration,  and  this  is  one  of  the  most  serious  and  most  dreaded 
effects  of  the  disease.  In  its  slighter  degree  there  is  merely  defective 
memory,  especially  for  recent  acquisitions.  In  greater  degree  the 
intellect  suffers  generally,  and  there  is  often  defectiire  moral  controL 
Mischievous  restlessness  and  irritability  in  childhood  may  develop  to 
vicious  and  even  criminal  tendencies  in  adult  life.  Eirery  grade  of 
defect  may  be  met  with,  to  actual  iml)ecility.  The  mental  state  is 
not,  in  all  cases,  entirely  the  result  of  the  attacks  of  epilepsy.  In 
some  it  is,  in  part  at  least,  the  expression  of  a  cerebral  imperfection, 
of  which  the  epilepsy  is  another  manifestation.  In  such  instances 
mental  defect  uiuy  exist  before  the  occurrence  of  the  first  fit,  or  may 
follow  attacks  very  rapidly.  lu  other  cases  the  failure  is  apimreutly 
produced  solely  by  the  attacks.  It  succeeds  them  in  time,  and  may 
lessen  when  treatment  renders  them  less  frequent. 

A  comparison  of  cases  with  considerable  mental  defect,  and  others 
in  which  no  mental  failure  was  noted,  shows  that  the  deterioration 
cannot  be  ascribed  to  any  one  element  in  the  disease.  The  most 
influential  agents  are  the  e<irly  commencement  of  the  disease,  its 
duration,  aud  the  frequency  of  attacks.  The  tendency  is  greater  in 
the  cases  that  commence  in  childhood  than  in  those  which  couimenoe 
between  ten  and  twenty,  and  greater  in  those  which  t>egin  iu  the  first 
than  in  the  second  five  years  of  life.  The  influence  of  duration  is 
shown  by  the  fact  that,  of  the  cases  with  mental  failure,  nearly  three 
quarters,  and  of  those  without,  less  than  half,  had  lasted  more  than 
four  years.  The  iuflueuce  of  f  riK^uency  of  attack  is  shown  by  the  fact 
that  the  average  interval  in  the  weak-minded  cases  was  fifteen  days, 
iu  the  others  twenty-six  days.  On  the  other  hand,  the  iuflueuce  of 
form  of  attack  (major  or  minor),  of  heredity,  and  of  sex  is  not  great. 
Considerable  failure  is  often  seen  in  patients  who  have  only  minor 
attacks,  but  extended  observation  does  not  show  that  it  is  more  com- 
mon in  such  cases  than  iu  others.  That  there  is  no  nec*essary  rela- 
tion between  any  of  these  conditions  and  mental  failure  is  shown  by 
the  fact  that  each  one  may  be  met  with  in  high  degree  without  any 
impairment  of  the  iutellect.  On  the  other  hand,  there  is  no  condition 
in  which  inoutal  deteiioralion  does  not  occasionally  occur.  The  con- 
clusion is  that  mental  failure  is  determined  less  by  single  conditions 
than  by  their  combinations,  and  it  is  probable  that  a  more  potent 
<^use  thau  the  attacks  themselves  is  a  predispositiou  to  suffer  undtf 
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their  influence,  a  predisposition  that  is  related  to  the  ultimate  causes 
of  the  disease,  rather  tban  to  its  developed  characters. 

When  attacks  that  have  occurred  during  manj  years,  stop  sud- 
denly, whether  the  stoppage  is  spontaneous  or  due  to  the  influence  of 
drugs,  patients  may  become  dull,  forgetful,  sometimes  irritable,  and 
sometimes  half  idiotic.  The  effect  is  often  ascribed  to  the  remedy 
used,  especially  if  this  is  bromide;  but  it  seems  to  be  due  rather  to 
the  general  depression  of  cerebral  function  by  the  condition  of  the 
nerve-cells,  which,  by  repeated  discharge,  have  developed  a  tendency 
to  over-production  of  nerve-force,  and  this  is  no  longer  released  in  the 
fits.  A  fit  may  completely  remove  the  state.  It  is  common  for 
patients  to  say  that  they  feel  better  when  they  are  having  fits  than 
when  they  are  not.  The  cerebral  depression  is  probably  increased, 
when  it  is  not  caused,  by  full  doses  of  bromide. 

The  general  health  of  epileptics  may  be  perfect.  Often  there  is  some 
defect,  especially  in  the  functions  of  the  digestive  organs.  The  circu- 
lation is  sometimes  feeble,  the  pulse  small,  unduly  frequent,  and  very 
often  slightly  irregular.  No  abnormal  state  of  the  pupil  or  retinal 
circulation  can  be  found  with  any  special  frequency  in  the  intervals 
between  the  attacks. 

Poat-hemiplegic  Epilepsy, — ^In  a  considerable  proportion  of  the  cases 
of  epilepsy  the  convulsions  succeed  an  attack  of  hemiplegia,  sudden  in 
onset,  and  therefore  presumably  due  to  a  vascular  lesion.  The  palsy 
may  lessen  or  disappear,  and  the  convulsions,  continuing  years  after, 
may  resemble  those  of  the  idiopathic  form,  and  are  often  supposed 
to  be  of  this  nature.     Hence  it  is  convenient  to  consider  them  here. 

Recurring  convulsions  may  follow  hemiplegia  at  any  age,  but  are 
far  more  frequent  after  that  which  occurs  in  infancy  than  after  hemi- 
plegia in  adult  life.  In  two  thirds  of  the  cases  the  onset  is  before 
five  years  of  age,  and  in  nearly  half  it  is  during  the  first  two  years  of 
life.  In  the  cases  that  date  from  infancy,  females  are  twice  as 
numerous  as  males  ;  after  five  years  of  age,  there  is  little  difference  in 
the  frequency  with  which  each  sex  suffers.  The  paralysis,  in  the 
infantile  cases,  is  more  frequently  on  the  left  side  tban  on  the  right, 
but  after  the  fifth  year  it  is  as  frequently  on  one  side  as  on  the  other. 
The  conditions  of  onset,  and  the  probable  nature  of  the  lesion,  in  the 
infantile  cases,  have  been  already  considered  (p.  456).  In  later  life, 
whf-n  there  is  any  indication  of  the  cause  of  the  hemiplegia,  this  also 
(he«»rt  disease,  rheumatic  fever,  constitutional  syphilis,  the  puerperal 
stale)  points  to  vascular  obstruction.  In  softening  from  this  cause, 
the  brain  tissue  adjacent  is  usually  damaged  by  the  collateral  conges- 
tion, and  it  is  easy  to  understand  that  the  nerve-cells  may  suffer  a 
p.  rnianent  change  in  their  nutrition  and  function,  causing  instability, 
j>€rpt*tuated  by  their  repeated  discharge.  Moreover,  acute  softening 
often  affects  the  cortex  of  the  brain,  where  organic  changes  most 
frequently  cause  convulsions.  In  a  few  cases  the  condition  is  said  to 
date  from  birth ;  in  most  of  these  the  labour  was  difficult,  and  then 
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meningeal  bssmorrliage,  with  laceration  of  the  corteT,  is  probable  (see 
p.  413). 

In  half  the  cases,  convulsions,  often  repeated  and  severe,  attend  the 
onset  of  the  hemiplegia.  The  chronic  recurring  fits  date  from  the 
onset  in  about  a  third  of  the  cases.  In  the  rest  there  is  an  inteival 
before  the  recurring  fits  commence,  which  is  usually  at  least  a  year, 
and  may  be  fifteen  or  twenty  years.  It  is  not  uncommon  for  the 
hemiplegia  to  occur  in  infancy,  and  the  convulsions  to  commence  at 
the  epileptogenic  period  of  puberty;  sometimes  a  distinct  exciting 
cause  can  then  be  traced.  When  the  attacks  date  from  the  onset,  as  a 
rule  this  was  attended  with  convulsions,  but  the  converse  does  not 
hold  good.  When  the  hemiplegia  came  on  in  adult  life,  a  long 
interval  is  rare  ;  the  fits  usuallv  commence  in  less  than  a  vear. 

The  degree  of  the  hemiplegia  at  the  onst't  varies ;  it  may  be  con* 
siderable  or  slight;  in  young  children,  when  trifling,  it  may  be  over- 
looked, the  more  reaJily  if  the  child  is  gravely  ill.  Still  more  varioai 
is  the  degree  of  paralysis  which  persists.  The  leg  has  usually  reco- 
vered, to  a  large  extent  or  altogether.  The  arm  is  more  often  weak, 
sometimes  powerless  and  small ;  occasionally  it  presents  little  or  no 
evidence  of  the  initial  weakness.  In  half  the  cases  the  hand  presents 
a  state  of  "  mobile  spasm,"  in  slight  or  considerable  degree  (see  p.  86), 
and  it  is  importiint  to  look  for  traces  of  this  in  doubtful  cases,  since 
it  may  be  distinct  when  the  weakness  is  not. 

The  convulsive  attacks,  in  the  majority  of  cases,  begin  in,  and  are 
Confined  to,  the  paralysed  side.  In  rare  cases,  in  which  the  attacks  are 
severe,  they  may  be  always  general  A  distinct  warning  is  present  in 
about  five  sixths  of  the  cases,  far  more  frequently  than  in  idiopathic 
epilepsy  ;  and  in  half  the  cases  it  consists  in  a  deliberate  commence- 
ment of  the  attack  in  some  part  of  the  paralysed  side.  The  other 
less  frequent  warnings  are  for  the  most  part  similar  to  those  of 
the  idiopathic  form.  The  spasm  is  usually  also  of  the  same 
character. 

Minor  attacks  are  frequent  in  these  cases,  sometimes  similar  to 
those  of  idiopathic  epilepsy  (a  faint,  sudden  giddiness,  &c.),  but  more 
frequently  they  consist  of  the  aura  of  the  severe  fit,  often  without 
loss  of  consciousness.  Hy steroid  seizures  are  also  common  in  these 
cases,  and  so  is  considerable  mental  defect. 

The  Complications  of  epihpsy  are  chiefly  the  conditions  that  induce 
it,  when  they  persist;  these  have  been  mentioned  in  the  account  of 
its  canse :  sect>ndly,  its  effects  on  the  nervous  system  and  general 
health,  especially  associated  hysteroid  disturbance.  Migraine  and 
epilepsy  are  occasionally  associated,  sometimes  in  apparent  indepen- 
dence, while  sometimes  the  migraine  ceases  when  the  tits  begin.  In 
one  remarkable  case  of  this  character  the  preliminary  sensory  disturb- 
ance of  typical  migraine  persisted,  in  briefer  form,  as  the  aura  of 
characteristic  epileptic  fits. 

The  J'aieties  of  epilepsy  have,  for  the  most  part,  been  mentioned 
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in  the  account  of  the  Bjmptoms.  Tbe  most  important  classes  are  the 
idiopathic  and  organic  forms,  the  latter  including  post-bemiplegic 
€|»ilep8j  and  epilepsy  from  active  irritant  brain  disease.  By  some, 
tbe  organic  forms  are  termed  epileptoid  convulsions,  but  tbey  may 
become  established  as  an  ineradicable  disease,  through  the  effect  of 
the  repeated  discbarges,  to  the  idiopathic  form. 

Besides  these,  patients  sometimes  suffer  from  sudden  brief  sym- 
ptoms, bearing  more  or  less  resemblance  to  some  element  of  the 
minor  epileptic  attack,  such  as  sudden  transient  causeless  vertigo,  or 
recurring  causeless  faints  that  have  the  aspect  of  cardiac  faints. 
Many  of  these  cases  are  probably  on  the  border  line  of  epilepsy,  into 
wiiicb  some  would  pass  unless  relieved.  There  is,  indeed,  some  reason 
to  think  that  cardiac  faints,  often  occurring,  may  establish  in  the 
brain  a  tendency  to  pass  into  a  state  of  similar  functional  abeyance^ 
€S.sentially  petit  moZ. 

Course  of  Epilepsy, — The  disease  may  commence  by  severe  fits  or 
by  slight  ones.  Tbe  latter  may  exist  alone  for  months  or  years,  and 
their  nature  may  be  unsuspected  until  a  severe  fit  occurs.  The 
interval  between  the  first  and  second  severe  fit  is  sometimes  pro- 
longed, and  is  a  point  of  considerable  importance.  When  a  single 
convulsive  attack  has  occurred,  the  anxious  question — whether  it  is 
epilepsj  ? — can  only  be  answered  by  the  occurrence  or  absence  of 
other  fits.  In  one  third  of  the  cases  the  interval  is  less  than  a 
month  ;  in  another  third  it  is  between  one  and  twelve  months ;  in  the 
remainder  it  is  more  than  a  year,  and  it  is  occasionally  ten  years. 
Thus  the  chance  of  recurrence  does  not  materially  lessen  until  a  year 
has  elapsed. 

When  the  disease  is  established  the  interval  between  severe  fits 
varies  greatly.  It  is  less  than  a  month  in  three  quarters  of  the  cases; 
in  about  halt,  it  does  not  exceed  two  weeks ;  in  about  a  tenth,  fits  occur 
daily.  Usually  the  intervals  vary,  and  they  correspond  to  our  current 
divisions  of  time  only  in  the  cases  (not  frequent)  in  which  attacks  in 
women  are  related  to  tbe  menstrual  periods. 

The  attacks  may  be  isolated  or  grouped ;  the  former  is  more  common. 
When  grouped,  several  attacks  occur  together,  and  then  there  is  an 
interval  of  freedom.  The  number  in  each  group  varies  from  two  or 
three  to  twenty.  The  patient  usually  recovers  consciousness  between 
each.  In  rare  instances  a  series  of  fits  occurs  in  which  the  patient 
does  not  recover  consciousness  ;  during  the  coma,  one  fit  after  another 
comes  on.  This  has  been  termed  the  status  epilepticus,  and  is  a  very 
grave  condition.  In  its  most  severe  form,  the  intervals  between  tbe 
fits  become  shorter,  the  coma  deepens,  the  pulse  and  respiration 
become  very  frequent,  and  the  temperature  rises,  it  may  be  to  105^  or 
107^  (Bourne ville).  The  patient  may  die  in  a  state  of  collapse,  from 
the  violence  of  the  convulsions,  or,  the  fits  ceasing,  he  may  become 
delirious,  and  present  sjmptoms  of  meningitis,  with  rapid  formation 
of  bedsores,  and  may  die  in  this  stage.    At  any  period  tbe  symptoms 
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may  lessen,  and  the  patient  recover.     Manj  cases,   howerer,  end 
fatally,  but  fortunately  the  condition  is  rare. 

Minor  attacks  occur  in  less  than  half  the  cases  of  epilepsy.  They 
may  occur  alone,  without  severe  fits,  but  both  kinds  are  usually  asso- 
ciated. The  slight  seizures  are.  as  a  rule,  frequent.  In  more  than 
half  the  cases  in  which  they  occur  at  all,  there  are  daily  attacks, 
usually  from  two  to  twenty  each  day,  and  I  have  even  known  as  many 
as  two  hundred  to  occur  every  day.  When  there  are  no  other  attacks, 
the  minor  tits  are  usually  frequent,  and  daily.  They  may  also  occur 
daily  when  there  are  severe  fits,  but  when  the  minor  attacks  are  less 
frequent,  the  patient  usually  has  also  severe  fits.  When  the  latter 
are  frequent,  minor  attacks  are  often  less  frequent.  Now  and  then, 
when  the  interval  l>etween  the  severe  fits  is  more  than  two  weeks, 
the  minor  attacks  occur  for  a  few  days  before  (less  commonly  after) 
the  severe  fits. 

Epileptic  fits  may  come  on  when  the  patient  is  asleep  or  awake,  or 
in  both  conditions.  They  occur  in  both,  or  in  the  waking  state  only, 
twice  as  frequently  as  in  the  sleeping  state  only.  Very  rarely  the 
patient  has  them  only  in  the  act  of  goin^  to  sleep  or  of  waking  up. 
Now  and  then  they  are  confined  to  the  early  morning.  When  fits  that 
have  occurred  only  during  the  night,  occur  during  the  day,  they 
usually  continue  during  the  night,  but  if  they  have  previously  been 
diurnal  only,  and  commence  in  the  nii;ht,  they  very  often  cease  daring 
the  day.  Attacks  which  have  occurred  both  day  and  night  often 
cease  in  the  day  and  continue  in  the  night,  but  very  rarely  cease  at 
night  and  continue  during  the  day. 

In  women,  attacks  often  occur  at  the  menstrual  period,  although 
when  closely  investigated  the  relation  is  not  found  to  obtain  in  more 
than  about  half  the  cases.  The  usual  relation  is  for  the  attack  to 
occur  before,  or  (rather  less  frequently)  during  the  period,  rarely 
after  it.  Tlie  relation  does  not  seeui  to  be  connected  with  any 
abnormal  state  of  the  uterine  organs. 

Death  is  a  rare  consequence  of  epilepsy,  especially  when  allowance 
is  made  for  the  frequency  of  the  disease,  and  the  alarming  aspect  of 
the  fits.  When  it  does  occur,  it  is  Hcarcely  ever  from  the  direct  effect 
of  the  convulsion,  except  in  the  **  sttitus  epilepticus."  It  usually 
results  from  some  accident  to  which  the  fit  leads,  such  as  a  fall  into 
the  water  or  a  burn.  It  may  also  be  due  to  suffocation  produced 
during  the  state  of  coma,  either  by  vomited  food  getting  into  the 
larynx,  or  by  the  patient  in  bed  turning  over  on  the  face. 

Pathological  Anatomy. — The  naked-eye  appearance  of  the  nerve- 
centres  in  epilepsy  is,  lor  the  most  part,  that  of  healthy  organs.  In 
cases  of  long  duration  there  is  occasionally  slight  opacity  and  thick- 
ening of  the  meninges,  and  after  death,  in  the  8t€Uu$  epilepticut,  there 
may  be  signs  of  meningitis,  but  these  are  ap|)areotly  merely  secondary 
changes.     If  the  patient  has  died  in  a  fit,  the  post-mortem  usually 
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sliows  signs,  in  all  organs,  of  the  intense  Tenons  engorgement  which  is 
80  conspicuous  during  life,  and  small  extmyasations  of  blood  maj  be 
fonnd,  such  as  are  met  witb  in  all  cases  of  asphyxia.  Of  tbe  histo- 
logical changes  revealed  by  the  microscope,  most  of  those  which  are 
not  common,  apart  from  symptoms,  are  apparently  of  secondary  origin, 
the  result  and  not  the  cause  of  the  convulsions ;  and  the  various  changes 
that  have  been  described,  and  have  been  supposed  to  be  related  to  the 
origin  of  the  disease,  have  probably  no  connection  with  it,  and  do  not 
even  deserve  enumeration.  No  greater  significauce  can  be  ascribed  to 
tbe  induration  of  the  cornu  ammonis  (pes  hippocampi),  to  which 
weight  has  been  attached  by  Meynert.  Nor  is  there  at  present 
much  likelihood  that  our  knowledge  will  be  more  definite.  The 
changes  in  the  nerve-elements  are  probably  of  that  molecular  cha- 
racter which  is  revealed  only  by  altered  function,  and  eludes  the  most 
minute  reseai'clu 

pATHOLOOT. — In  the  absence  of  any  help  from  anatomy  and 
histology  the  pathology  of  idiopathic  epilepsy  is  a  matter  of  hypo- 
thesis, based  on  the  influence  of  organic  disease  in  causing  similar 
symptoms,  on  the  results  of  experiments  on  animals,  and  on  the 
indications  afiforded  by  a  study  of  the  symptoms  in  the  light  of 
cerebral  physiology. 

It  may  be  premised,  as  admitting  of  no  question,  that  the  muscular 
spasm  is  to  be  regarded  as  the  result  of  the  sudden  over-action  (*'  dis- 
charge ")  of  nerve-cells,  the  violent  liberation  of  nerve-force,  and 
that  the  sensations  which,  in  some  cases,  the  patient  experiences 
before  losing  consciousness  must  be  due,  directly  or  indirectly,  to  the 
same  cause  (see  p.  737).  The  problem  is,  how  this  over-action  is 
brought  about,  and  where  it  occurs. 

What  is  the  primary  seat  of  discharge?  Experiment  teaches  that 
irritation  of  both  the  cortex  cerebri*  and  the  medulla  oblongataf  may 
cause  convulsion,  although  it  is  doubtful  how  far  the  latter  gives  rise 
to  convulsions  resembling  true  epilepsy.^  The  teaching  of  pathology 
is,  that  disease  which  excites  convulsions  is  most  fi'equently  at  the 
cortex,  and  that  whenever  organic  disease  causes  convulsions  that 
begin  locally,  the  disease  is  almost  invariably  at  the  cortex.  In  idio- 
pathic epilepsy  the  convulsions  sometimes  begin  in  this  manner,  and 
this  suggests  very  strongly  that  in  such  cases  the  process  occurs  in 
the  cortex. 

A  further  study  of  the  mode  of  onset  throws  some  light  on  the 

*  Ferrier,  Liicimi,  Bartholow,  Horeley,  fte. 

f  Urown-S^quard,  Kussinaul,  Nothna^el. 

X  Binswanger  (*  Arch.  f.  Psych./  1888)  foand  that,  in  animals,  tetanoid  attaelt 
of  spasm  in  the  limhs  and  trunk  could  he  produced  hy  electrical  stimulation  of  the 
lower  half  of  the  tioor  of  tlie  fourth  ventricle  on  eech  side,  and  concluded  tiiat  thej 
were  redex  from  a  centre  in  the  dorsal  and  upper  region  of  the  pons;  but  he  never 
succeeded  in  Ciiusingp  epileptic  attacks  of  the  common  type. 

VOL.  11.  48 
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question,  because  the  character  of  the  aura  indicates  the  function  of 
the  part  in  which  the  discharge  commences.  The  aursB  that  consist 
ill  a  disturbance  of  the  function  of  the  special  sense  centres,  indicate 
that  the  discharge  commences  in  those  centres, — that  is,  in  the  case  of 
smell  and  vision  at  least,  within  the  cerebral  hemispheres.  In  all 
cases  in  which  organic  disease  causes  convulsions  so  commencing,  the 
disease  has  been  in  or  close  to  the  cortex  (see  p.  92).  The  warnings 
which  consist  of  an  intellectual  process  or  an  emotion,  also  point  to 
the  cortex  us  the  scat  of  the  primary  discharge.  Thus  the  significance 
of  all  the  facts  regarding  the  modes  of  onset  that  we  can  interpret,  ia 
that  the  discharge  in  epilepsy  begins  in  the  cortex  of  the  cerebral 
hemispheres.  The  conclusion  is  ctmfirmed  by  rare  cases  in  which  a 
lesion  interrupting  the  internal  cipsule  occurs  in  a  person  subject  to 
geneml  epileptic  fits.  The  effect  is  that  the  fits,  which  before  were 
general,  almost  (!easo  on  the  paralysed  side.*  Such  cases  show  that 
the  discharge  causing  the  general  convulsions  occurred  above  the 
internal  capsule,  i.e.  in  the  cortex  of  the  brain.  If  there  is  evidence 
that  so  many  cases  of  idiopathic  epilepsy  depend  on  discbarge  of  the 
grey  matter  of  the  cortex,  it  is  probable  that  the  conclusion  is  true  of 
all  cases.  The  wide  variety  of  aursQ  seems  to  show  that  the  primary 
discbarge  may  occur  in  various  ])arts  of  the  cortex.  The  fact  that 
the  first  discharge  may  be  uniform  in  character  in  the  same  cose — 
may  be  such,  for  instance,  as  to  cause  a  definite  and  even  complex 
sensation — can  only  be  exi)lained  by  the  theory  that  the  derangement 
of  function  in  the  nerve-cells  is  inherent  in  them,  and  is  not  the 
result  of  any  random  influence  outside  them. 

All  parts  of  the  brain  are  intimaU4y  connected,  and  the  tudden^ 
t.  e.  instantaneous,  derangement  of  the  function  of  any  part  appears 
incompatible  with  the  integrity  of  consciousness.  This  is  shown  by 
many  facts  of  organic  disease.  Hence  it  is  intelligible  that  sudden 
discharge,  wherever  it  occurs,  may  cause  loss  of  consciousness.  But 
if  there  is  reason  to  l>elieve  that  sudden  discharge  may  occur 
in  any  part  of  the  grey  matter  of  the  cortex,  it  may  occur  in  that 
which  subserves  directly  the  ])henomena  of  consciousness,  and 
a  sudden  alteration  in  the  functional  state  of  these  structures 
may  well  be,  as  Hughlings  Jackson  has  suggested,  the  most  probable 
explanation  of  the  attacks  which  consist  only  of  such  momentary 
loss. 

It  is  necessary,  however,  to  allude  briefly  to  other  theories  which 
have  been,  and  are  still,  current  regarding  the  nature  of  epilepsy.  It 
has  been  widely  held  that  the  morhid  action  in  the  brain  is  excited  by 
arterial  spasm,  causing  cerebral  an8Bmia,and  also  that  the  convulsions 
originate  from  the  primary  discharge  of  a  convulsive  centre  in  the 
medulla,  but  that  the  loss  of  consciousness  is  produced  by  vaso-motor 
spasm  in  the  brain.     In  each  theory  it  is  assumed  that  the  vaso-motor 

*  Oi'bekc  bHs  recorded  such  a  caae,  uud  I   have  met  with  a  timilar  inatanoa^ 
although  unconfirmed  by  uutopny. 


PATHOLOGY.  755 

spasm  IB  due  to  the  sudden  over-action  of  tlie  yaso-motor  centre  in  the 
medulla.  The  evidence  on  which  these  theories  are  based  is  that 
cerebral  anaemia  will  cause  loss  of  consciousness  and  convulsion,*  and 
that  at  the  onset  of  epileptic  fits  there  is  always  pallor  of  the  face. 
But  the  latter  statement  is,  as  we  have  seen,  incorrect.  If  it  were 
true,  it  would  not  justify  the  conclusion  drawn  from  it.  We  do  not 
infer  that  the  brain  is  congested  whenever  the  face  blushes,  and  whj 
should  we  assume  tbat  the  brain  is  ansemic  when  the  face  becomes 
pale  ?  There  is  no  necessary  correspondence  between  the  condition  of 
vessels  in  the  skin  and  in  the  Tiscera  beneath,  and  probably  even  less 
in  the  case  of  the  brain  than  in  that  of  other  organs.  It  is  far  more 
probable  that  the  spasm  of  the  Tessels  of  the  face  is  the  reauU  of  the 
cerebral  discharge,  just  as  the  arteries  of  a  frog*8  foot  will  contract 
when  its  brain  is  irritated.  In  rare  cases  in  which  an  early  failure  of 
the  heart  occurs,  this  may  also  be  the  effect  of  the  discharge,  which, 
as  it  often  influences  consciousness  first  through  the  central  connec* 
tion  of  the  pneumogastric  (see  p.  738),  may  also  affect  the  periphery 
by  the  same  channel.  The  aiteries  of  the  brain  may  possibly  be  thus 
influenced  in  a  secondary  manner.f  That  sudden  anaemia  of  the 
brain  will  cause  convulsions  is  no  proof  that  the  fits  of  idiopathic 
epilepsy  are  so  produced.  Such  a  theory  can  give  no  explanation  of 
the  complex  character  of  the  commencing  discharge,  or  of  its  uni* 
formity  in  the  same  patient. 

Thus  the  vaso-motor  theory  of  epilepsy  is  alike  unnoeded,  unproved, 
and  inadequate.  The  phenomena  indicate  that  there  is  discharge  of 
grey  matter,  and  there  is  nothing  to  warrant  us  in  going  beyond  the 
grey  matter  concerned,  in  our  search  for  the  origin  of  the  discharge ; 
it  is  certain  that  tljis  may  commence  in  various  parts  of  the  cerebral 
cortex,  and  there  is  no  evidence  that  it  is  dependent  upon  any  ante- 
cedent. 

Can  we  form  any  opinion  as  to  the  nature  of  the  change  in  the  grey 
matter  which  permits  the  sudden  liberation  of  nerve-force  ?  It  is 
necessary  to  remember  that  we  have  direct  evidence  only  of  lihera" 
Hon  of  force,  but  we  must  recognise,  in  all  nerve-cells,  a  function  by 
which  the  liberation  of  energy  is  restrained,  a  resistance  to  action  as 
well  as  a  capacity  for  action.^  Of  the  nature  of  this  resistance  we 
can  form  no  idea,  but  we  cannot  conceive  of  the  function  of  cells 
without  it,  and  the  idea  has  underlain  such  expressions  as  "  nerve 
tension"  and  the  like,  which  have  been  long  employed.  The  pheno« 
mena  of  epilepsy  suggest  that  the  instability  of  the  grey  matter,  its 
tendency  to  discharge,  depends  on  instability  of  resbtance,  rather  than 
on  any  primary  change  in  the  energy-producing  action  of  the  cells, 

*  Kasinittnl  and  Tenner. 

t  Hume  observed  that  the  pulsation  of  the  brain,  in  the  opening  left  by  trephining 
fur  traumatic  epilepsy,  ceased  during  the  fits,  and  that  the  brain  became  lata  pvo- 
minent  (*  New  York  Med.  Rec.,'  1889). 

X  Huudfiold  Jones,  Michael  Jj'oster,  Ringer,  &c. 
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although  the  latter  normallj  in  constant  activitj  may  be  secondanlj 
augmeuted  by  the  increased  dtMiiand.  Analogy  suggeBts  that  the 
internal  resintance  to  action  is  a  higher  function  of  the  cells  than  the 
production  of  force.  Hence  the  fact  that  there  is  over- action  it 
oonsisteut  with  the  evidenire  that  there  is  imperfect  nutrition.  More- 
over, the  view  that  it  is  the  resistance  which  is  unstable  enablcJi  us 
to  understand  the  [>henouiena  of  inhibition  which  sometimes  occur  as 
part  of  the  attack.  In  a  slight  degree  of  disturbance  the  resistance 
may  be  suddenly  raised  instead  of  bt'ing  lowered.  It  is  possible 
that  the  attacks  in  which  there  is  loss  of  consciousness  only,  may 
bo  thus  produced, — may  be  analogous  to  the  fits  in  which  there  ia 
sudden  darkness  rather  than  to  those  in  which  there  is  a  flash  of 
light. 

DiAQNOsiB. — The  first  point  in  the  diagnosis  of  epilepsy  is  the 
recognition  of  the  occurrence  of  attacks.  Convulsive  attacks,  which 
occur  in  the  daytime,  are  never  overlooked,  but  if  an  attack  occurs 
during  sleep,  and  its  onset  does  not  awaken  the  patient,  he  may  sleep 
on  when  it  is  over,  and  be  unaware  of  its  occurrence.  Often  there 
are  some  subsequent  indications  of  what  has  happened.  The  tongue 
may  be  sore,  there  may  be  a  little  blood  on  the  pillow,  an  extravasation 
beneath  the  conjunctiva,  ecchymoses  on  the  face,  or  a  severe  headache. 
These  (except  tbe  last)  are  of  unequivocal  significance,  but  the  patient 
may  be  unaware  of  their  occurrence,  and  nocturnal  attacks  may 
occur  for  twenty  years  without  the  patient  or  his  friends  6U82>ecting 
the  tact.  Minor  seizures  are  also  often  unrecognised,  not  because 
tbey  arc  unnoticed,  but  because  they  are  not  thought  to  be  of  any 
signiticaUie  or  serious  nature.  Those  that  consist  only  in  a  sub- 
jective sensation  may  not  be  mentioned  by  the  patient.  It  is  usually 
bulHciint  to  be  aware  of  their  common  forms,  and  to  inquire  for 
these,  in  order  to  a:»ccrtain  their  occurrence. 

Certain  forms  of  minor  attack  may,  however,  be  confounded  with 
other  paroxysmal  symptoms  of  different  nature.  The  simplest  form, 
in  which  there  is  merely  brief  unco n scion !»ucss,  is  not  only  called  a 
"  faint,**  but  is  often  supposed  to  be  actually  syncopal  in  nature.  The 
distinction  from  syncope  rests,  fir^t,  on  the  absence  of  obvious  exciting 
influences,  such  as  cause  ordinary  fainting.  Epileptic  faints  often 
occur  when  the  patient  is  sitting  still,  in  a  cool  room,  under  no 
excitement.  Consciousness  is  lost  more  suddenly  in  epilepsy  than  in 
syncope.  The  latter  is  usually  preceded  by  a  sensation  of  faintness, 
but  so  also,  sometimes,  are  the  minor  seizures  of  epilepsy.  The 
presence  of  this,  and  of  vague  '*  dizziness/*  palpitation  of  the  heart, 
nausea,  and  cephalic  sensations  other  than  pain,  is  of  little  <liai;no!»tio 
signiticance.  On  the  other  hand,  the  absence  of  any  waii^.n},;  Ben>a- 
tion,  or  the  occurrence  of  a  distinct  warning  other  than  one  of  those 
just  mentioned,  is  in  favour  of  the  epileptic  nature  of  the  attack.  A 
sudden  return  of  normal  consciousnebs  is  in  favour  of  epilejiay.     If  a 
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normal  condition  is  slowly  regained,  there  is  physical  prostration  in 
sjucope,  mental  confusion  in  epilepsy,  and  in  the  former  the  pulse  at 
the  wrist  is  often  scarcely  perceptible.  The  passage  of  urine  during 
the  attack,  muscular  spasm,  however  slight,  and  automatic  action  or 
deep  sleep  after  the  attack,  are  certain  proof  of  its  epileptic  character. 
Ill  many  cases  the  patient  has  had  other  more  severe  seizures  which 
Assist  the  diagnosis. 

The  attacks  characterised  by  vertigo  have  to  be  distinguished  from 
other  forms  of  sudden  giddiness.  The  latter  are  scarcely  ever  attended 
by  loss  of  consciousness,  and  are  usually  followe<i  by  long-continued 
vertigo,  which  persists  while  the  patient  is  recovering,  and  slowly 
passes  away.  In  epilepsy  there  is  generally  loss  of  consciousness, 
and  the  patient  is  either  quickly  well,  or  is  a  little  "dazed*'  after 
the  attack ;  the  vertigo  may  be  associated  with  some  other  warning 
sensation,  and  there  is  often  micturition.  The  Tertigo  most  likely 
to  be  confounded  with  epilepsy  is  that  connected  with  a  morbid 
action  of  the  auditory  nerve,  "  labyrinthine  vertigo."  In  addition  to 
the  diagnostic  indications  just  mentioned,  there  is  usually,  in  this 
form,  slight  persistent  giddiness  in  the  intervals,  persistent  tinnitus 
murium,  and  some  deafness.  In  epileptic  vertigo  there  may  be  an 
auditory  sensation,  with  giddiness,  as  the  aura  of  the  attack,  but 
there  are  no  persistent  symptoms.  It  must  not  be  forgotten  that 
auditory  vertigo  and  epilepsy  may  be  associated ;  I  have  seen  several 
instances  of  this. 

If  a  patient  suffers  from  distinct  convulsion,  the  next  question  is, 
are  the  attacks  epileptic  or  hy  steroid  ?  If  an  attack  can  be  witnessed, 
the  nature  of  the  convulsion  is  usually  obvious.  The  violent  tonio 
spasm  and  shock-like  clonic  spasm  of  the  typical  epileptic  fit,  with 
•complete  unconsciousness  and  with  cyanosis,  and  also  the  brief  dura- 
tion of  the  attack,  are  wholly  unlike  the  prolonged  tonic  contraction, 
opisthotonos,  wild  co-ordinated  movements,  quick  clonic  spasm, 
perverted  mental  state,  talking,  biting,  and  convergent  strabismus  of 
the  hv  steroid  seizure.  More  difficulty,  however,  may  be  presented  by 
the  untypical  forms  of  epileptic  fits,  especially  by  those  which  consist 
only  of  tonic  spasm.  Evidence  of  their  epileptic  nature  is  afforded 
by  the  brevity  of  the  attacks,  their  suddenness  of  onset,  their  occur- 
rence apart  from  emotion  and  when  the  patient  is  alone,  and  the 
absence  of  hy  steroid  symptoms.  When  an  attack  has  not  been 
witnessed,  and  the  diagnosis  has  to  be  made  from  the  description  of 
the  patient  or  friends,  it  is  a  much  less  easy  task.  The  chief  diagnostic 
indications  between  pure  epileptic  and  pure  hysteroid  fits  are  given 
in  a  tabular  form  on  the  next  page.  Especial  care  should  be  taken, 
in  asking  about  the  character  of  the  convulsion,  to  avoid  a  leading 
question,  and  if  suggestions  are  indispensable,  to  put  them  alterna- 
tively, thus :  '*  Should  yon  say  that  the  patient  timggled  or  jerked 
during  the  fit  P" 

If  there  is  evidence  that  the  visible  convulsion   is  hysteroid  in 
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character,  we  have  still  to  ascertain  whether  it  is  primary  or  is 
consecutive  to  an  epileptic  seizure,  and  this  is  often  most  difficult. 
When  the  initial  epileptic  fit  is  severe,  its  occurrence  can  usually  be 
ascertained,  and  tongue-biting  alone  may  be  taken  as  establishing  its 


Epilkptio. 

Htbtxboii>. 

Apparent  cnuM 

none 

emotion. 

Wiirulng 

any,  but  eipecially  unilateral 

palpitation,  malaise,  choking. 

or  epigafttric  aune 

bilateral  foot  aura. 

Onset 

alwayn  sudden 

often  gradual. 

ScroHm 

at  onHet 

during  course. 

Convulsion 

rigidity  followed  by  "jerk- 
ing," rarely  rigidity  alone 

rigidity    or     •*  straggling," 

throwing  about  of  limbs  or 

head,  arching  of  back 

Biting 

tongue 

lips,  hands,  or  other  people 
and  things. 

Micturition 

frequent 

never. 

DefsBcation 

occasional 

never. 

Talkinfc 

never 

frequent. 

Duration 

a  few  minutes 

more  than  ten  minatea,  often 
much  longer. 

Rt'straint  neceasary 

to  prevent  nccidenl 

to  c(mtrol  violence. 

Termini  tiou 

spontaneous 

spontaneous      or      induced 

(water,  Ac.), 

occurrence.*  It  is  when  the  epileptic  attack  is  of  the  minor  form  that 
the  diagnostic  difliculty  arises,  because  the  initial  stage  of  many  hys- 
teroid  fits  has  a  pseudo-epileptic  aspect.  The  most  important  guide  is 
the  fact  that  most  patients  in  whom  the  hysteroid  attacks  are  post- 
epileptic, have  at  other  times,  or  have  had  in  the  past,  epileptic  fits, 
major  or  minor,  without  this  sequel,  and  the  character  of  these  corre- 
sponds to  the  commencement  of  the  compound  attack.  In  many  cases 
the  characters  of  the  initial  stage  include  some  feature,  such  as 
micturition,  which  is  conclusively  epileptic.  In  most  patients,  more- 
over, who  have  had  recurring  attacks  during  several  years,  these 
are  epileptic,  and  the  hysteroid  convulsion  is  secondary.  The  fact 
that  the  patient  presents  other  symptoms  of  hysteria  should  be 
allowed  no  weight  until  all  indications  of  epilepsy  have  been  excluded, 
because,  as  already  stated,  it  is  only  in  those  who  are  in  some  degree 
the  subjects  of  hysteria  that  the  combination  occurs.  It  must  not  be 
forgotten,  also,  that  separate  hysterical  and  epileptic  attacks  some- 
times occur  in  the  same  individual. 

If  the  attacks  are  recognised  to  be  epileptic  in  character,  before  we 
can  refer  them  to  idiopathic  epilepsy  we  have  to  ascertain  that  they 
are  not  due  to  reflex  irritation,  to  toxsBmia,  or  to  organic  brain 
disease.  The  irritation  of  dentition,  intestinal  worms,  and,  occa- 
sionally, indigestible  food,  are  the  most  frequent  causes  of  fita  that 

*  It  is  said  that  French  hvHtericH  bite  their  tongues  daring  the  attacka.     In  this. 
country  tongue-biting  is  practically  confined  to  epilepsy. 
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may  be  confounded  with  those  of  epilepsy.  In  all  cases  in  which  the 
convulsions  are  of  recent  origin,  these  causes  should  be  sought  for 
and  excluded,  if  necessary,  by  treatment.  There  is  no  other  way  of 
avoiding  error,  since  the  indication  derived  from  the  character  of  the 
attacks  is  au  uncertain  criterion.  It  must  be  remembered  that  fits 
may  be  at  first  of  reflex  origin,  and  may  persist,  when  the  peripheral 
irritation  is  removed,  as  idiopathic  epilepsy.  It  is  most  unlikely  that 
fits  that  have  continued  for  more  than  a  year  are  still  due  to  reflex 
influences. 

Convulsions  that  are  due  to  blood-states  (alcohol,  lead,  ursemia) 
are  rarely  confounded  with  those  of  epilepsy,  because  they  are  merely 
part  of  a  group  of  symptoms  of  obtrusive  significance.  The  import- 
ance of  an  examination  of  the  urine  in  all  doubtful  cases  need  not  be 
insisted  on.  The  recurring  fits  which  may  occur  in  chronic  Bright's 
disease  without  other  signs  of  ursBtnia,  and  in  some  cases  of  lead 
poisoning,  may  resemble  epilepsy  very  closely,  and  are  to  be  distin- 
guished only  by  the  discovery  of  the  underlying  condition.  A  mistake 
in  diagnosis  is  especially  probable  in  cases,  previously  unknown,  in 
which  albumen  is  present  in  the  urine  after  an  attack.  But  the 
absence  of  other  indication  of  chronic  and  advanced  renal  disease  should 
prevent  a  mistake. 

The  problem  of  the  diagnosis  of  epilepsy  from  the  convulsions  of 
organic  brain  disease  presents  many  aspects,  and  is  of  great  import- 
ance. Those  convulsions  which  attend  a  sudden  acute  cerebral  lesion 
are  not  likely  to  be  mistaken  for  epilepsy,  nor  is  the  converse  mistake 
probable,  except  during  the  transient  ''  post-convulsive "  weakness 
after  a  first  unilateral  fit.  Chronic  brain  disease,  however,  may 
cause  convulsions,  readily  mistaken  for  those  of  epilepsy.  Those 
convulsions  usually  begin  locally,  and  may  be  partial  in  range.  This 
character,  while  it  suggests,  does  not  prove,  that  they  have  this 
origin,  since  the  convulsions  of  idiopathic  epilepsy  may  commence  in 
a  similar  manner,  and,  moreover,  the  convulsions  of  organic  disease 
may  not  begin  locally,  but  may  be  at  once  generaL  For  the  diagnosisy 
a  careful  search  must  be  made  for  other  symptoms  of  organic  disease, 
— persistent  headache,  permanent  hemiplegic  weakness  (not  merely 
after  an  attack),  paralysis  of  cranial  nerves  (especially  diplopia), 
vomiting,  and  optic  neuritis.  The  importance  of  an  ophthalmoscopic 
examination  in  such  cases  cannot  be  too  strongly  insisted  on.  In  any 
case  of  doubt,  causal  influences  may  be  allowed  weight.  A  history  of 
syphilis,  which  so  often  causes  cortical  disease  and  convulsions,  on  the 
one  hand,  or  a  family  history  of  epilepsy  or  insanity  on  the  other, 
may  rightly  turn  the  diagnostic  scale. 

Convulsions  may  be  due  not  only  to  active  brain  disease,  but  to  the 
influence  of  an  old  cerebral  lesion,  an  atrophied  tumour,  and  espe- 
cially a  spot  of  old  softening.  In  the  former  case  the  diagnosis  rests 
on  the  history  of  the  early  symptoms.  The  latter  are  the  cases  of 
post-hemiplegic  epilepsy  already  described.     The  distinction  of  these 
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from  ordinary  epilepBj  is  easj  if  distinct  hemiplegia  persists,  but 
may  be  diflieult  if  ibis  bas  passed  away.  The  difficulty  arises  only  in 
the  cases  wbit  h  date  from  cbildbood.  In  all  such  cases,  if  the  fits  are 
unilateral,  careful  search  sboiild  be  made  for  signs  of  weakness  or  of 
6|>asmodic  over-action.  Slight  traces  of  tbe  latter  are  significant. 
Tbe  circumstances  of  origin  sbould  also  be  ascertained.  In  infancy 
trifling  hemiplegia  is  readily  overlooked,  and  if  tbe  first  convulsions 
were  severe  and.  unilatenvl,  corresj)onding  in  seat  to  those  which 
still  occur,  the  case  is  probably  post-bemiplegic,  even  though  no 
hemiplegia  was  noted,  and  altbough  an  interval  of  years  elapsed 
between  tbe  initial  convulsions  and  tbeir  recurrence.  Epileptoid 
fits  may  be  an  early  symptom  of  general  paralysis  of  the  insane, 
but  the  tremor  of  lips  and  tongue,  the  unequal  pupils,  and  the  menta 
change  rentier  tbe  diagnosis  easy  in  most  cases. 

The  simulation  of  an  epileptic  fit  is  on  the  whole  rare,  and  the  pre- 
tended  fit  never  closely  resembles  a  genuine  seizure.  In  all  cases  the 
perfect  reaction  of  the  pupil  to  ligbt  tbroughout  the  fit  will  be  oon- 
clusive  evidence.  Too  much  weight  must  not  be  placed  on  the  un- 
typical character  of  the  attack,  because  true  epileptic  fits  may  deviate 
much  from  tbe  usual  ty|)e. 

Peoonosis. — Tbe  risk  to  life  in  epilepsy  is  not  great.  The  mere 
violence  of  tbe  fit,  appalling  as  may  be  its  aspect,  rarely  causes  death. 
The  dangerous  "  status  epilepticus  "  is  too  exceptional  to  constitute  a 
measurable  element  in  tbe  prognosis.  The  greatest  danger  is  in  the 
cases  in  which  tbere  is  a  tendency  to  turn  on  the  face,  or  to  vomit  after 
a  fit,  but  even  this  is  slighter  than  that  of  the  accidents  to  which  the 
attacks  expose  the  patient.  Many  epileptics  die  by  drowning;  the 
fit  not  only  occasions  the  fall  into  tbe  water,  but  prevents  any  i-ffoi-t 
to  escape,  and  hence  an  epileptic  has  more  than  once  been  di*owned  in 
a  ditch. 

The  prospect  of  a  spontaneous  cef  sation  of  the  fits  is  small ;  the 
tendency  of  the  disease  is  to  self -perpetuation.  Occasionally  convul- 
sions, during  infancy,  cease  at  four  or  five  years  of  age.  Attacks 
wbich  have  continued  till  puberty  rarely  cease  at  that  epoch.  After 
twenty,  spontaneous  cessation  does  sometimes  occur,  and  I  believe  that 
it  becomes  more  frequent  as  life  advances,  but  it  is  too  rare  to  be 
reckoned  on. 

The  chief  question,  therefore,  is— what  is  tbe  prospect  that  the 
disease  will  be  cured,  or  beld  in  abeyance,  by  treatment  ?  We  cannot 
at  present  separate  tbe  two  points,  and  the  only  way  known  of 
curing  the  disease*  is  to  keep  the  tits  away  for  a  sufficient  length 
of  time  to  permit  the  morbid  tendency  to  subside.  Hence  the 
question  resolves  itself  into  tbe  prababiiity  of  complete  arrest. 
The  prosi>ect  of  arrest  is  slightly  better  in  malen  than  females, 
better  if  the  di^ocise  begins  afier  twenty  than  before,  and  belter 
the  shorter  the  duration  of  the  disease,  being  greatest  in  the 
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in  whicli  it  has  existed  for  less  than  a  year.  It  is  rather  easier 
to  an'est  the  fits  when  there  is  an  hereditary  tendcucy  than 
wbeu  there  is  not — a  curious  fact,  which  was  also  pointed  out  by 
Herpin.  The  presence  or  absence  of  an  exciting  cause  for  the  first 
fii  docs  not  influence  the  prognosis.  A  longer  interval  between  the 
fits  increases  the  prospect  of  arrest;  this  is  extremely  rare  if  fits 
occur  daily.  But  this  consideration  is  interfered  with  by  the  great 
dtf&culty  of  getting  patients,  whose  fits  occur  at  long  inter val;i,  to 
persevere  with  treatment.  The  prognosis  is  better  if  the  fits  occur 
only  during  the  sleeping  or  the  waking  state,  than  if  they  occur  in 
both.  It  is  better  if  there  is  no  considerable  mental  change,  and  if 
the  attacks  are  all  of  the  severe  variety  than  if  there  are  minor  seizures, 
and  better  if  the  attacks  are  preceded  by  an  aura  than  if  they  occur 
without  warning.  In  cases  of  post-hemiplegic  epilepsy  the  prognosis 
11  much  less  favorable  than  in  the  idiopathic  cases* 

T&SATMENT. — The  treatment  of  epilepsy  consists  partly  in  the 
general  m^inagement  of  the  patient,  and  partly  in  the  administration 
of  drugs  to  iuflueuce  the  attaicks, — to  arrest  their  occurrence,  or,  failing 
this,  to  render  them  less  frequent  and  less  severe.  Unfortunately, 
the  influence  of  all  drugs  is  transient,  and  has  to  be  repeatedly 
renewed.  No  means  is  known  of  suddenly  curing  the  disease,  of 
suddenly  effecting  such  a  change  in  the  nerve-centres  that  the  attacks 
do  not  again  occur,  nor  are  there  at  present  any  tacts  which  render 
it  likely  that  such  means  will  be  discovered.  The  only  method  of 
producing  such  a  change  is  by  the  continued  administration  of  drugs 
for  a  long  time,  so  as  to  prevent  the  occurrence  of  the  nervous  dis- 
charge, and  thus  to  produce  such  a  change  in  the  cells  that  the 
medicine  may  ultimately  be  discontinued  without  a  recurrence  of 
attacks.  It  is  of  great  im(»ortance  that  this  need  for  prolonged  treat- 
ment should  be  made  clear  to  all  patients,  and  its  reason  to  all  those 
who  can  understand  it. 

Since  the  introduction  of  bromide  salts  for  the  treatment  of  epilepsy 
they  have  su{>erseded  other  drugs  to  a  large,  and  some  think  a  too  great 
extent.  In  the  majority  of  cases  their  influence  is  incomparably 
greater  than  that  of  any  other  remedies,  but  in  a  minority  of  cases 
they  fail,  and  in  some  of  these  other  agents  are  more  powerful.  They 
only  do  permanent  good  by  continued  administration.  The  absence  of 
a  {permanent  effect  from  a  short  course  of  treatment  is,  however, 
equally  conspicuous  in  the  case  of  other  remedies.  Bromides  are  said 
to  cause  contraction  of  the  small  arteries  of  the  brain,  but  it  is  exceed- 
ingly doubtful  whether  any  part  of  their  influence  in  epilepsy  is  due 
to  this  action.  The  various  effects  of  their  aduiinisti*ation  suggest 
strongly  that  they  have  a  direct  action  on  the  nerve-cells.  On  any 
theory  of  epilepsy  we  must  ascribe  it  ultimately  to  the  disturbed 
action  of  nerve-cells  in  some  situation,  and  it  is  unnecessary  to  go 
beyond  this  influence  of  bromide  on  nerve-oells  to  explain  its  action. 
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If  we  regard  the  morbid  state  in  epilepsy  as  an  instabilitj  in  the 
resistance  of  nerve-cells,  it  seems  probable  that  the  effect  o£  bromide 
is  to  increase  the  stability  of  that  resistance. 

The  bromides  of  potassium,  sodium,  and  ammonium  are  eitensively 
used,  and  bromide  of  lithium  is  occasionally  employed;  some  authorities 
express  a  preference  for  one,  some  for  another,  some  for  a  combination. 
My  own  experience  has  been  that  the  influence  of  each  on  the  disease 
is  nearly  the  same,  but  that  the  bromides  of  sodium  and  lithium  are 
rather  less  effective  than  the  others,  and  that  the  bromide  of  pot-as- 
sium  is  a  little  better  borne  than  the  bromide  of  ammonium.  It  'la 
probable  that  very  little,  if  any,  of  the  bromide  salt  is  decomposed  in 
the  systi'm,  and  that  the  base  does  not  exert  its  special  influence. 
Bromide  of  gold,  of  nickel,  and  that  of  ammonium  and  rubidium  have 
been  tried,  but  the  evidence  of  their  value  is  inconclusive.  The 
administration  of  free  bromine  has  been  suggested,  but  it  is 
difficult  to  give  it  in  sufficient  quantity,  and  it  must  be  trans- 
formed into  bromide  as  soon  as  it  enters  the  alkaline  blood.  This 
is  true  also  of  hydrobroniic  acid.  No  salt  of  bromine  has  much  less 
tendency  than  another  to  produce  acne,  and  this  can  always  be  pre- 
vented or  rendered  extremely  slight  by  giving  arsenic  at  the  same 
time.     Periodical  omission  does  not  prevent  the  rash. 

Bromide  is  usually  given  continuously  in  the  smallest  doses  which 
will  arrest  the  fits,  or,  failing  this,  in  such  doses  as  produce  the  moat 
marked  effect  upon  them.  When  the  fits  occur  at  a  certain  time,  one 
daily  dose  may  be  given  two  or  three  hours  earlier.  If  the  attacks 
occur  at  various  times  the  bromide  must  be  taken  two  or  three  times 
a  day.  The  total  daily  quantity  may  vary  between  fifteen  grains  and 
two  drachms,  according  to  the  age  of  the  patient  and  the  effect  of  the 
drug.  Few  patients  are  able  to  bear  more  than  a  drachm  and  a  half 
a  day  without  becoming  what  is  termed  "  bromised,"  lethargic  and 
dull,  physically  and  mentally,  with  cold  extremities,  and  a  feeble 
pulse ;  the  best  results  are  usually  obtained  with  not  more  than  a 
drachm  a  day.  If  this  docs  not  arrest  the  attacks,  larger  doses  rarely 
succeed,  and  combinations  of  bromide  with  other  drugs  are  more 
useful.  The  effect  of  bromide  is  sometimes  immediate :  after  the  first 
dose  the  attacks  may  cease  ;  often,  however,  its  influence  is  gradually 
produced.  When  the  attacks  have  ceased  under  its  administration, 
they  too  often  relapse  if  it  is  discontinued,  and  then  are  less  easily 
arrested  than  at  first.  Eelapse  usually  occurs  within  a  few  weeks 
(sometimes  within  a  few  davs)  of  a  too  early  cessation  of  treatment; 
after  a  year  of  freedom  without  treatment  it  is  probable  (though  not 
certain)  that  the  disease  will  not  recur.  As  a  rule,  bromide  should  be 
continued,  without  any  diminution  of  the  dose,  for  two  years  after  the 
last  fit.  It  should  not  then  be  suddenly  discontinued,  but  the  daily 
dose  should  be  gradually  lessened  through  another  year.  The  con- 
tinued use  of  bromide  in  moderate  doses  has  no  necessary  influence  on 
the  general  health  or  intellectual  energy.     At  first,  howeyer,  some  cere- 
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bral  depression  may  often  follow  the  arrest  of  fits  (see  p.  749),  and  this 
is  often  erroneously  regarded  as  the  effect  of  the  bromide  alone.  If 
moderate  in  degree  it  is  better  to  combat  it  by  tonics  than  to  reduce  the 
bromide.  Occasionally  the  depression  becomes  so  alarming  that  it  i» 
necessary  to  stop  or  lessen  the  medicine,  and  even  to  allow  a  fit  to 
occur,  and  to  go  on  with  smaller  doses. 

In  order  to  facilitate  the  occurrence  of  the  change  in  the  nutrition 
of  the  nerve-ceils  which  we  must  assume  to  underlie  the  cure  of 
epilepsy  by  bromide,  I  have  found  it  well,  in  cases  in  which  a 
modeiiite  dose  stops  the  fits,  to  administer  a  series  of  large  doses  at 
increasing  intervals,  beginning  with  two  drachms  every  second  morning, 
and  increasing  to  three  drachms  every  third  morning,  and  four  every 
fourth  ;•  the  dose  and  interval  are  then  reduced  in  the  reverse  order, 
so  as  to  spread  the  course  over  about  six  weeks.  The  dose  should  be 
given  after  breakfast,  in  about  half  a  pint  of  water.  After  such  a 
course,  if  the  bromide  is  discontinued,  patients  remain  free  from  fits 
much  longer  than  after  bromide  has  been  given  for  the  same  time  in 
ordinary  doses,  showing  that  more  effect  on  the  nerve-elements  has 
been  produced.  But  a  permanent  result  is  seldom  obtained  from  such 
a  course  alone ;  it  is  still  necessary  to  continue  small  doses  for  a  year  or 
more.  I  believe,  however,  that  the  prospect  of  cure  is  increased  by  this 
cumulative  treatment. 

When  bromide  alone  fails,  it  may  succeed  when  combined  with 
certain  other  drugs,  most  of  which  have  by  themselves  some  influence 
on  the  disease.  One  of  these  is  digitalis,  a  popular  remedy  for  epilepsy 
in  the  west  of  England  two  centuries  ago.  The  combination  isuseful, 
as  might  be  expected,  when  there  is  cardiac  dilatation  and  valvular 
disease,  but  it  is  also  specially  useful  in  nocturnal  epilepsy,  and  in  some 
other  cases.  Digitalis  probably  has  an  action  on  the  central  nervous 
system,  as  well  as  on  that  of  the  heart  and  vessels,  although  some 
part  of  its  influence  may  be  due  to  the  regulation  of  the  blood- supply. 
Five  or  seven  minims  of  the  tincture  may  be  given  with  each  dose  of 
bromide.  Another  combination  of  value  is  that  with  belladonna^ 
which  is  also  an  old  remedy ;  and,  although  very  rarely  successful  alone, 
it  is  a  useful  adjuvant,  in  doses  of  five  or  ten  minims  of  the  tincture. 
Atropine  may  be  given  instead,  one  or  two  drops  of  the  B.  P.  solution. 
The  combination  of  bromide  treatment  with  the  occasional  passage  of 
a  voltaic  current  from  the  hand  to  the  opposite  side  of  the  skull,  over 
the  motor  region  of  the  cortex,  would  scarcely  desei-ve  mention,  had  it 
not  received  the  surprising  commendation  of  Niemejer. 

Cannabis  indica  is  occasionally  beneficial,  both  alone  and  in  combina- 
tion with  bromide  ;  the  combination  is  most  useful  incases  with  a  good 
deal  of  persistent  headache.  Opium  and  its  alkaloid  morphia  are  of 
little  service  in  epilepsy.     The  hypodermic  injection  of  morphia  in  full 

*  I  have  several  times  increased  the  dose  up  to  an  ounce  every  five  days  (more  ia 
usually  vomited),  but  flight  mental  derangement,  lasting  for  a  few  weeks,  is  apt  to 
be  set  up.     The  chief  immediate  effect  of  a  dose  of  four  to  eight  drachms  is  head  ache 
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doses  is  attended  with  considerable  danger.  If  an  attack  occurs  after 
the  injection  has  been  given,  and  the  post-epileptic  coma  coincides  with 
the  narcotism,  the  patient's  life  mny  bo  in  great  danger,  and  X  hare 
known  death  to  occur,  apparently  from  this  cause. 

Zinc  has  long  been  h«,*ld  in  repute,  and  with  some  reason.  It  is  far 
inferior  to  bromide  in  most  cases,  but  now  and  then  succeeds  when 
bromide  fails.  The  lactate  of  zinc,  introduced  by  Herpin,  is  the  most 
eonvenieiit  form ;  it  is  the  most  soluble  of  the  less  irritant  salts  of 
zinc,  and  if  given  after  meals  it  can  generally  be  increased  to  eight 
or  ten  or  even  fifteen  grains,  twice  or  three  times  a  day,  without  pro« 
ducing  nausea.  The  oxide  of  zinc  may  be  given  if  the  lactate  is  not 
accessible,  but  the  limits  of  toleration  are  sooner  reached.  The 
citrate  answers  almost  as  well  as  the  lactate.  The  bromide  of  zinc  is 
also  a  useful  form.  Either  may  be  combined  with  belladonna  or  with 
bromide  of  potassium,  and  the  combination  of  the  three  sometimes 
succeeds  when  each  alone  fails. 

Iron,  in  the  opinion  of  some  distinguished  authorities,  should  not 
be  given  to  epileptics,  because  it  is  thought  to  increase  the  frequency 
and  severity  of  the  fits.  This  opinion,  as  a  general  principle,  is 
certainly  erroneous.  I  have  given  iron  to  several  hundred  epileptics, 
and  instances  of  apparent  aggravation  of  attacks  are  extremely  rare. 
In  most  cases  it  may  be  given  without  any  ill  effect  on  the  disease, 
and  in  some  its  use  is  distinctly  beneficial.  I  have  known  attacks  to 
cease  entirely  when  iron  wan  added  to  bromide,  and,  in  rare  cases, 
when  iron  was  substituted  for  bromide.  Care  must  of  course  be 
taken  not  to  ascribe  to  the  iron  any  effect  of  the  discontinuance  of  the 
bromide.  Iron  seems  to  have  a  direct  action  on  the  nerve-centres, 
analogous  to  that  of  zinc. 

In  some  cases  of  inveterate  epilepsy,  in  which  bromide  had  no 
influence,  I  have  found  borax  distinctly  useful.  From  fifteen  to  thirty 
grains  may  be  given  after  food  three  times  a  day,  and  it  may  be  con« 
tinned  for  years  without  any  ill  effect  beyond  a  possible  eruption  of 
psoriasis,  amenable  to  arsenic.  A  little  gas tro- enteric  disturbance 
may  occur  at  the  commencement  of  adminisiratiou,  but  quickly  ceases 
if  the  dose  is  lessened.  Of  course  the  influence  of  borax  is  not  com- 
parable to  that  of  bromide  in  cahos  in  which  this  is  effective.* 

Nitro-glycerine  is  sometimes  useful,  especially  for  the  minor  attacks. 
It  may  be  given  in  doses  of  -^^^  of  a  grain  to  begin  with,  increased 
f^radually  to  -^V*  l^^^-l^  «•  minim  to  IJ  minims  of  theTinct  Trinitrini  (of 
the  B.  P.  Supplement)  after  food,  throe  times  a  day.  In  one  case,  with 
rather  severe  fits,  these  became  fewer  as  the  dose  was  increased,  and 
finally  ceased  when  the  patient  was  taking  -^  grain,  and  did  not 
recur.     It  often  prevents  the  occurrence  of  the  post-epileptio  hysteroid 

*  The  uie  of  borax  wai,  I  helievo,  first  recommended  in  my  Qulstonian  lectnrM 
on  Kpilcpsy  (1870).  Its  value  in  cases  that  resist  bromide  has  been  amply  oonfinned 
by  Folitom,  Jones  Hill,  Stewart,  and  others  in  Amcricat  by  Mairvt  in  Fnuic«^  and  faj 
Spencer,  Russell  and  Taylor,  and  others  in  England. 
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oonvulsiou.  Tbe  alcoholic  solution  is  the  best  form,  and  may  be 
combined  with  bromide,  if  a  few  drops  of  hvdrol>romic  acid  are 
added.  Am(Hig  other  drugs  which  I  have  tried  without  seeing  benefit, 
other  than  slight  and  rare,  from  their  use,  are  aconite,  hydrocvanic 
acid,  bromide  of  camphor,  nitrite  of  soda,  nitrite  of  amjl  (by  tbe 
mouth),  chloml  hydrate,  paraldehyde,  beuzoate  of  soda,  Piscidia  ery- 
thrina,  Calabar  bean,  ergot,  sclerotic  acid,  codeia,  and  coeculus  in- 
dicus.  It  is  singular  that  the  last,  injected  beneath  the  skin,  will 
infallibly  produce  a  fit  in  an  epileptic  patient.  From  nitrate  of 
silver  1  have  seen  little  benefit,  and  I  have  had,  among  my  patients, 
several  who  were  discoloured  by  it,  in  the  prebromidic  days,  without 
any  alteration  in  the  severity  of  the  attacks.  Anti pyrin  (25  grains 
daily)  is  said  to  have  arrested  attacks  in  a  child  of  three.* 

The  treatment  of  minor  attacks  is  on  the  whole  the  same  as  of  the 
severer  seizures.  They  are  often  arrested  by  bromide,  but  it  is  far 
more  common  for  bromide  to  have  no  influence  in  the  case  of  petit 
mat  than  in  convulsive  attacks.  The  latter  may  be  arrested,  and  the 
former  may  continue  or  even  become  more  frequent.  The  other  drugs 
above  mentioned  are  sometimes  effective  when  bromide  fails,  especially 
the  salts  of  zinc,  belladonna,  and  Indian  hemp.  Bromide  of  zinc 
has  been  already  mentioned ;  it  may  be  given  in  doses  of  two  to  four 
or  five  grains  after  food,  well  diluted,  and  combined  with  alkaline 
bromides  in  cases  in  which  both  forms  of  attack  occur.  There  is 
much  variation  in  the  individual  gastric  tolerance  of  zinc ;  it  can 
often  be  better  borne  with  ^  gr.  of  cocaine  hydrochlorate.  Ethylene 
bromide  has  been  said  to  lessen  minor  seizures,  but  not  to  arrest  them. 

Arrest  of  Attacks, — ^The  means  by  which  commencing  fits  may  be 
arrested  have  been  already  mentioned.  In  attacks  commencing  in 
one  extremity,  the  ligature  is  often  suecessiul.  The  motit  convenient 
method  of  applying  it  is  for  the  patient  to  double  a  piece  of  tape,  and 
pass  it  round  the  arm  above  the  elbow,  with  the  ends  through  the 
loop  formed  by  the  doubled  part,  and  brought  down  to  the  lower  part 
of  the  sleeve  so  as  to  be  accessible,  and  easily  pulled  tight,  as  soon  as 
the  warning  is  felt.  Now  and  then  the  repeated  arrest  of  fits  produces 
a  permanent  effect:  in  one  patient,  for  instance,  the  aura  ultimately 
stopped  spontaneously  at  the  place  where  it  had  been  many  times 
arrested  by  the  ligature.  In  cases  of  this  kind  an  attempt  has  been 
made  to  produce  a  more  permanent  effect  by  a  blister  around  the  limb.f 
It  is  occasionally  successful ;  but  the  arrest  of  the  fit,  by  the  ligature 
or  a  blister,  sometimes  causes  so  much  giddiness  and  distress  that 
some  patients  have  considered  the  remedy  worse  than  the  disease. 

Of  methods  of  arresting  fits  which  begin  in  other  ways,  inhaLition 
of  nitrite  of  amyl  is  that  most  frequently  (though  not  invariably) 
successful ;  it  doubtless  acts  by  flooding  the  brain  with  arterial  blood* 
a  potent  agent  for  modifying  the  action  of  the  nerve-elements. 

*  Anderson,  'Am.  Joiim.  Med.  Sc.,'  1891. 

t  An  old  method  of  treatment^  revived  by  Brown-S^uard  and  Btiuard. 
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During  aft  attach  little  treatment  is  necessary.  In  patients  who 
bite  the  tongue,  a  cork  or,  better,  a  small  piece  of  india-rubber  placed 
between  the  teeth  will  prevent  this  accident.  The  patient  should  be 
laid  down,  for  obvious  reasons ;  it  is  doubtful,  however,  whether 
posture  influences  the  duration  or  severity  of  the  attacks.  It  is 
n(»cessary  to  see  that  the  clothes  are  loose  about  the  neck ;  if  they  are 
tight  when  the  neck  becomes  turgid  and  swollen,  the  resistivnce  to 
the  return  of  blood  is  increased,  and  extravasations  into  the  skin 
and  conjunctiv8d  aro  more  probable.  After  the  attack,  the  patient 
should  be  allowed  to  sleep,  if  inclined  to  do  so,  for  at  least  half  an 
hour. 

In  the  stutuB  epilepticua  bromide  often  fails.  The  inhalation  of 
chloroform  usually  effects  only  a  transient  amelioration.  Nitrite  of 
amyl  has  been  recommended  by  Crichton-Browne.  In  the  cases  I 
have  seen,  most  influence  has  been  exerted  by  chloral  (gr.  xv  every 
three  or  four  hours),  subcutaneous  injections  of  morphia  (jgr,  y\y),  and 
the  application  of  ice  to  the  spine. 

General  Management. — It  has  been  recommended,  on  theoretical 
grounds,  that  the  diet  of  e])ileptics  should  contain  little  or  no  animal 
food.  The  evidence  of  experience,  as  far  as  I  have  seen,  is  opposed 
to  this  opinion.  I  have  known  the  exclusion  of  meat  from  diet  to 
cause  a  great  increase  in  the  severity  of  the  fits,  which  became  slighter 
when  meat  was  again  given;  and  I  believe  that  patients  do  best 
if  a  moderate  quantity  of  animal  food  is  given  twice  a  day,  care 
being  taken  to  avoid  that  which  is  indigestible.  I  have  known  one 
ease,  however,  in  which  the  patient  could  never  take  beef  withont 
bringing  on  an  attack,  although  he  could  take  other  kinds  of  meat 
with  impunity.  Stimulants  should  be  taken  sparingly ;  young  per- 
sons do  better  without  alcohol.  In  all  cases  it  is  mi>st  important 
that  the  regular  action  of  the  bowels  should  be  secured. 

Moderate  exercise  of  body  and  mind  does  good,  but  seTere  and 
exhausting  exertion  is  undesirable,  and  the  excitement  of  competi- 
tive and  other  examinations  should  be  avoided.  The  education  of 
children  should  not  be  entirely  neglected.  It  must  be  remembered 
that  there  are  many  positions  in  life  for  which  epilepsy  constitutes  no 
insuperable  disqualification,  and  for  which  they  may  be  trained,  should 
the  disease  not  be  arrested.  In  this  choice  of  an  occupation,  so  much 
depends  upon  personal  opportunities  that  it  is  difficult  to  lay  down 
genenil  rules.  But  there  is  one  consideration  to  which  all  others  must 
be  subordinate, — the  calling  must  be  one  which  involTes  no  risk  of 
life  from  the  occurrence  of  an  attack  while  the  patient  is  at  work. 
An  outdoor  life  is  better  than  sedentary  occupations,  but  the  choice 
of  the  latter  is  so  much  larger  that  in  most  cases  a  sedentarj  calling 
has  to  be  selected. 

The  parents  of  a  sufferer  often  conceal  from  him  or  her  the  nature 
of  the  malady,  terming  the  seizures  "  faints,"  in  order  to  avoid 
distress.     Sometimes,  however,  it  is  impossible  to  secure  the  needful 
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caution,  and  persistence  in  treatment,  unless  tbe  nature  of  tbe  maladj 
is  known.  But  it  is  wise  for  the  practitioner  to  cultivate  the  habit 
of  using  the  word  **  attack  "  rather  than  fit,  lest  he  give  inadvertentlj 
a  grave  shock  to  a  patient  who  was  before  in  ignorance. 

The  question  of  marriage  presents  itself  under  two  aspects,  as 
regards  tbe  individual  and  as  regards  the  poss  ble  offspring.  Marriage 
has  no  influence  on  the  disease,  beneficial  or  tbe  reverse,  except  so 
far  as  it  may  involve  deleterious  sexual  excess.  But  with  reference 
to  tbe  ofEspring  the  question  is  very  important.  There  is  no  certainty 
that  the  taint  will  bo  transmitted ;  on  the  contrary,  as  regards  any 
individual  child  there  is  a  probability  that  it  will  escape.  But  the 
probability  is  also  against  the  escape  of  all  the  ofEspring  from  diseases 
of  the  nervous  system,  at  least  when  the  disease  in  the  parent  is 
inherited. 

Surgical  Treatment. — Counter-irritation  in  tbe  neck  or  scalp  has 
been  often  employed,  the  usual  method  being  by  a  seton  in  tbe  neck. 
That  it  occasionally  does  good  is  undeniable,  and  the  same  is  true  of 
an  extensive  accidental  bum.  In  most  cases  the  effect  is  temporary 
only.  As  the  cases  mentioned  in  the  section  on  Etiology  show,  in  the 
rare  form  of  epilepsy  in  which  tbe  fits  are  excited  by  pressure  on  a 
tender  cicatrix,  or  are  preceded  by  pain  at  such  a  scar,  it  is  right  to 
excise  tbe  cicatrix,  amputate  a  finger,  or  at  least  resect  a  nerve. 

Trephining,  an  old  remedy,  has  been  lately  brought  into  fresh 
prominence.  The  mere  formation  of  a  hole  in  the  skull,  without  in- 
terference with  the  brain,  has  been  employed  in  many  cases  of  idio- 
pathic epilepsy,  but  the  results  obtained  are  little  better  than  those  of 
a  seton  in  the  neck,  and  it  is  doubf ul  whether  the  operation  has  other 
influence  than  that  of  an  energetic  counter-irritation.  But  the  local 
commencement  of  the  fit  in  one  limb  means  local  excessive  instability 
in  the  corresponding  cortical  centre,  and  in  some  cases  it  means  also 
old  organic  disease.  (When  there  is  active  disease  there  is  probably 
a  tumour,  and  such  cases  have  been  already  considered.)  The  ques« 
tion  comes.  Is  the  removal  of  such  disease  justifiable  ?  The  answer 
must  depend  on  the  character  of  the  fits,  and  on  their  apparent  cause. 
If  many  of  these  are  local  and  partial,  and  there  is  reason  to  believe 
that  there  is  disease  that  can  be  completely  reu)oved,  an  operation  is 
justifiable.  If,  indeed,  there  is  no  evidence  of  removable  disease, 
the  excision  of  the  centre,  stimulation  of  which  causes  the  movement 
with  which  tbe  fits  commence,  may  aiTest  them,  and  if  the  area  ex- 
cised is  not  yerj  extensive,  tbe  loss  of  power  it  causes  soon  lessens 
to  a  moderate  degree,  as  Horsley  and  others  have  abundantly  proved. 
If,  on  tbe  other  band,  tbe  fits  generally  spread,  not  only  through  the 
side  on  which  they  began,  but  also  to  the  other  side ;  if  they  begin 
with  an  aura  such  as  is  common  in  idiopathic  epilepsy;  or  if  the 
patient  has  also  minor  attacks  similar  to  those  of  the  idiopathic  form^ 
the  probability  of  benefit  is  much  diminished.  Apparently  the 
repeated  discharges  have  led  to  so  wide  a  deficiency  in  the  stability 
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of  the  norve  cella  that  the  discharge  will  start  from  other  regioni  if 
the  primary  lesion  is  removed.  This  is  the  teaching  of  expeiience  in 
a  coDsiderahle  number  of  such  cases  in  which  the  operation  lias  been 
performed,  including  some  in  which  they  were  caused  by  the  pressure 
of  depresRod  bone  or  an  exostosis,  and  the  cause  of  the  irritating  pres- 
sure could  be  easily  removed,  as  well  as  otbers  in  which  the  affectt^ 
centre  was  excised.  On  the  other  hand,  in  both  sets  of  cases,  when 
the  attacks  always  bei^an  by  local  spasm  and  remained  one-sided,  the 
operation  has  been  successful,  even  after  many  years.* 

Ligature  of  the  carotid  artery  has  been  performed  without  result. 
Ligature  of  one  or  both  vertebrals  has  been  practised  by  Dr.  Alexander, 
of  Liverpool  (and  by  others  after  him),  as  a  cure  for  epilepsy,  but  the 
results  obtained  are  not  commensurate  with  the  risk,  although  this 
is  not  so  great  as  might  be  thought.  In  a  few  cases  the  attacks  have 
ceased ;  in  the  majority  they  have  returned  after  a  period  of  a  few 
weeks  or  moiiths. 


CONVULSIONS:  ECLAMPSIA. 

Convulsions,  rosembling  more  or  less  closely  those  of  epilepsy,  may 
occur  from  various  causes.  In  epilepsy,  however  the  disease  was 
originally  excted,  the  recurring  convulsions  are  the  result  solely  of 
the  tendency  of  the  brain  to  "  discharge,"  and,  beyond  trifling  dis- 
turbing influence,  no  cause  outside  the  brain  can  be  discovered. 
When  such  fits  are  duo  to  some  other  cause,  they  are  called  simply 
"convulsions."  But  this  term  has  also  a  wider  application;  it  is 
applied  to  the  fits  of  epilepsy,  and  also  to  those  that  are  produced  by 
organic  brain  disease.  Hence  the  word  "  eclampsia"  has  come  to  be 
used  as  a  name  for  the  condition  in  which  convulsions  occur  from 
other  causes  than  primary  states  of  the  brain.  In  epile|>sy,  the  con- 
Tulsions  themselves  are  the  sole  evidence  of  their  cause ;  in  eclampsia, 
the  cause  of  the  fits  manifesrs  itself  by  other  symptoms,  often  by 
symptoms  outside  the  nervous  system. 

The  term  "eclampsia"  is,  however,  chiefly  used  as  a  designation 
for  convulsions  that  recur.  It  is  not  applied  to  the  single  fit  that  a 
child  may  have  at  the  onset  of  an  acute  fever,  or  in  consequence  of  an 
iudi^jestible  meal.  Moreover,  the  convulsive  attacks  that  form  part 
of  the  manifestations  of  hysteria  are  also  excluded  from  the  meaning 
of  the  tenn.  There  are  three  special  varieties  of  ecLimpsia, — inlau* 
tile,  puerperal,  and  unemic. 

•  Such  cnst'S  nre  within  the  province  of  Kirprery  rmtber  th«n  that  of  oiediritMi 
Detail-  of  nian^  ca»e«  of  thu  kind  will  be  found  in  the  wriiingt  of  Honley^llacEwM, 
i^d  others. 
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Infantile  Convulsions:  Infantilb  Eclampsia. 

Convulsions  occur  in  young  children  with  great  readiness,  and  have 
many  causf^s.  The  special  liability  of  infants  is  probably  due  to  tbe 
condition  of  development  of  the  nervous  system.  At  the  time  of  birth, 
only  parts  of  it  are  structurally  complete.  Extensive  tracts  of  fibres 
have  not  yet  acquired  their  white  medullary  substance,  and  until  the 
axis-cylinders  are  thus  clothed,  the  fibres  have  but  little  conducting 
power,  although  it  is  probable  that  such  power  is  not  altogether 
absent.  But  the  lower  centres  are  farther  advanced  than  the  higher 
ones,  and  are,  in  consequence,  imperfectly  controlled.  This  is  pro- 
bably the  chief  reason  why  reflex  disturbance  so  readily  occurs  in 
early  childhood.  By  far  the  most  potent  cause  of  convulsions  in 
children  is  the  constitutional  condition  termed  "  rickets."  The  essen- 
tial element  in  rickets  is  defective  development ;  the  perversion  of 
development  that  occurs  (a.  g,  in  the  bones)  is  secondary  to,  and  con- 
sequent on,  its  defect.  At  the  time  at  which  this  constitutional  state 
chiefly  occurs,  the  structural  development  of  the  nervous  system  is 
complete.  But  it  is  probable  that  functional  capacity  is  only  fully 
developed  after  structural  perfection,  and  the  parts  last  developed  must 
suffer  from  the  general  delay  in  development  more  than  those  parts 
that  have  been  longer  perfect  and  longer  in  full  use.  The  lower 
motor  centres  in  the  spinal  cord,  medulla  oblongata,  and  even  in  the 
cerebral  cortex,  are  under  less  than  the  normal  amount  of  control ; 
they  pass  into  a  condition  of  over-activity,  are  excited  by  peripheral 
impressions  with  undue  readiness,  and  thence  is  produced  the  series  of 
symptoms  of  excessive  reflex  action,  laryngismus  stiidulus,  carpo- pedal 
contractions,  tetany,  and  convulsions.  It  is  probable  that  the  morbid 
tendency  is  exalted  by  an  inherited  neurotic  disposition. 

The  period  at  which  rickets  chiefly  occurs  is  between  the  sixth  and 
eighteenth  months  of  life.  This  period  corresponds  with  the  active 
epoch  of  dentition.  Dentition  is  delayed,  with  other  developmental 
processes,  and  hence  the  fits  have  commonly  been  ascribed  to  denti- 
tion, and  have  been  called  "  teething  fits."  It  is  probable  that,  in 
somi;  cases,  the  process  of  dentition  has  an  influence ;  it  involves 
irritation  of  the  sensory  nerves,  and  so  may  excite  the  convulsion. 
But  it  is  certain  that  this  exciting  influence  is  only  a  small  part  of  the 
process  of  causation,  and  that  it  was  formerly  over-estimated,  even 
after  the  relation  of  the  fits  to  rickets  had  been  conclusively  proved 
by  Sir  William  Jenner.  The  convulsions  may  occur  without  any 
discoverable  exciting  cause,  or  they  may  be  produced  by  various  peri- 
pheral impressions  besides  those  of  the  teeth,  both  in  children  who 
are  rickety  and  in  those  who  possess  only  the  predisposition  inherent 
in  infancy.  Of  these  causes  the  most  frequent  is  some  irritation  of 
the  gastro- intestinal  mucous  membrane,  especially  by  worms  or  by 
some  substance  in  food  that  is  absolutely  indigestible,  such  as  the 
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skins  of  dried  fruit,  curmnts,  &c.  Among  worms,  lumbrici  are 
cliieflj  influential;  tapeworms  are  rare  in  young  children,  and 
threadworms  scarcely  ever  cause  couvuUions,  although  they  are 
often  thought  to  do  so.  The  influence  of  irritation  of  the  alimentary 
membrane  in  causing  cooTulsions  is  remarkable;  the  effect  often 
occurs  with  very  little  conscious  sensation,  while  contractions  of  the 
intestines  that  cause  acute  pain  have  no  corresponding  influence. 

Infantile  convulsions  may  also  be  caused  by  morbid  blood-states, 
and  may  attend  the  onset  of  many  acute  diseases.  Thej  also  occur  in 
states  of  general  exhaustion,  however  these  are  produced,  e8[>eciallj 
in  that  caused  by  diarrhoea.  Thus  they  may  form  part  of  the  con- 
dition called  **  hydrocophaloid "  (p.  370).  The  predisposition  in 
these  cases  probably  depends  on  the  acute  impairment  of  nutrition 
of  the  nerve- elements,  perhaps  also  on  the  deficient  blood-pressure, 
of  which  the  depressed  fontanelle  is  evidence.  On  the  other  hand, 
they  result  also  from  mechanical  congestion  of  the  brain,  which 
involves,  among  other  conditions,  a  deficiency  in  the  supply  of  arterial 
blood.  Hence  paroxysmal  cough,  of  whatever  nature,  but  especially 
that  of  pertussis,  may  lead  to  a  general  convulsion.  Possibly,  in 
whooping-cough,  convulsions  may  be  in  part  due  to  the  spread,  in 
the  predisposed  brain,  of  the  "discharge  "  causing  the  cough.  It  is 
doubtful  whether  convulsions  ever  result  from  active  congestion  of  the 
brain,  which  was  once  thought  to  be  their  common  cause.  If  the 
condition  ever  has  this  effect,  it  is  only  in  excessively  rare  cases,  or 
when  the  congestion  is  the  first  stage  of  inflammation.  During  the 
first  few  days  of  life  convulsions  are  not  uncommon,  but  they  pro- 
bably always  depend  on  direct  injury  to  the  brain  during  the  process 
of  birth  (see  p.  414).  At  all  periods  of  infancy  and  childhood  they 
may  be  due  to  the  occurrence  of  an  acute  cerebral  lesion,  but  these 
cases  do  not  come  within  the  class  considered  in  this  chapter. 

Symptoms. — Infantile  convulsions  are  oft^n  preceded  by  other 
signs  of  disturbance  of  the  nervous  system.  The  child  is  restless  and 
irritable ;  the  aspect  of  the  face  often  changes ;  there  may  be  a  little 
twitching  of  the  mouth  at  times,  or  some  abnormal  movement  of  the 
eyes.  In  rickets,  there  is  often  inversion  of  the  thumbs  and  g^reat 
toes — "carpo-pedal  contractions" — or  there  have  been  attacks  of 
"laryngismus  stridulus,"  or  more  distinct  partial  convulsions.  The 
actual  attack  usually  comes  on  suddenly,  and  may  occur  during  either 
the  waking  or  the  sleeping  state.  Sometimes  a  severe  attack  resem- 
bles closely  an  epileptic  fit,  but  in  general  the  attacks  are  slighter 
than  typical  epileptic  convulsions.  There  is  a  sudden  fixation  of  the 
eyes,  which  are  often  rolled  up  or  down,  or  to  one  side,  or  may 
converge  or  diverge.  The  face  and  lips  l>ecome  pale.  The  limbs  and 
trunk  are  rigid  and  stiff,  the  head  turned  to  one  side  or  retracted. 
Respiration  is  interfered  with,  and  the  face  becomes  dusky.  After  a 
luinute  or  so,  the  spasm  may  relax,  or  (less  frequently)  maj  become 
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clonic  as  in  an  epileptic  fit.  Sometimes  the  spasm  is  entirely  clonic, 
but  it  is  then  slight,  and  involyes  chieflj  the  face  and  ejes,  or  the 
hands  and  feet.  In  other  cases,  again,  a  slighter  tonic  spasm  maj 
continue  for  a  considerable  time,  half  an  hour  or  more ;  it  is  then 
insufficient  to  stop  breathing,  but  may  interfere  with  this  enough  to 
cause  a  slight  change  in  the  colour  of  the  face.  In  these  cases  the 
spasm  maj  not  change  the  position  of  the  limbs,  and  may  not  be 
noticed  until  the  alteration  in  the  colour  of  the  face  attracts  atten- 
tion, when  the  rigidity  is  discoyered.  Such  persistent  spasm,  how- 
eyer,  usually  yaries  from  time  to  time,  so  that  there  is  really  a  series 
of  convulsions,  with  imperfect  recoyery  in  the  intervals.  Many  slight 
attacks  are  accompanied  by  a  scream,  and  are  popularly  called 
^'screaming  fits;"  there  may  be  nothing  more  than  a  scream  and 
quick  breathing  or  grinding  of  the  teeth,  and  brief  rigidity  of  the 
limbs.  Such  convulsions  are  probably  always  bilateral ;  it  is  doubtful 
whether  the  fits  in  true  infantile  eclampsia  are  ever  confined  to  one  side. 

The  attacks  termed  "laryngismus  stridulus"  consist  of  laryngeal 
spasm,  analogous  to  the  conyulsions,  and  under  the  same  conditions. 
They  consist  of  sudden  spasm,  stopping  the  breath  and  causing  the 
child  to  seem  on  the  point  of  death  from  suffocation.  Then  the  spasm 
relaxes,  and,  with  a  loud  crowing  inspiration,  as  the  Tocal  cords  recede, 
the  child  gets  its  breath  again.  Such  attacks  often  occur  many  times 
daily,  spontaneously,  or  excited  by  some  sudden  alarm,  or  by  some 
peripheral  impression. 

The  convulsions  of  rickets  may  be  few,  and  cease  after  a  few  days, 
or  they  may  recur  during  several  weeks,  or  eyen  months.  Not  un- 
commonly they  begin  at  eight  or  nine  months,  and  go  on  through  the 
second  year  of  life,  and  then  cease.  They  may,  however,  continue  for 
a  still  longer  time,  and  the  condition  must  then  be  regarded  as 
epilepsy.  Indeed,  whenever  attacks  continue  after  their  cause  has 
ceased,  the  condition  is  inseparable  from  epilepsy.  Some  of  the 
children  in  whom  the  fits  cease  after  lasting  for  a  year  or  so,  become 
epileptic  in  later  childhood  or  at  puberty. 

Diagnosis. — The  chief  point  in  the  diagnosis  of  the  nature  of 
infantile  eclampsia  is  to  distinguish  from  it  the  conyulsions  that 
are  due  to  organic  brain  disease.  Those  produced  by  such  processes 
as  tumour  or  meningitis  are  soon  accompanied  by  other  symptoms 
of  the  morbid  process.  It  is  important,  howeyer,  to  bear  in  mind 
the  fact  that  a  commencing  organic  process  may  increase  the  irri- 
tability of  the  brain  before  it  causes  other  symptoms,  and  then  some 
peripheral  impression  may  excite  a  convulsion.  It  must  be  remembered 
that  a  fit,  even  in  a  young  child,  generally  means  some  increased 
central  excitibility,  and  the  older  the  child  the  greater  is  its  significance 
in  this  respect.  If  there  is  not  evidence  of  a  cause  of  increased 
excitability  (such  as  prostration  or  rickets),  the  possibility  that  theie 
may  be  commencing  organic  disease  should  always  be  remembered. 
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A  special  difficulty  is  presented  by  the  cases  in  whicli  conTolsionft 
are  due  to  a  sudden  cortical  lesion  and  recur  (see  p.  750).  The 
distinction  of  these  fits  from  those  of  eclampsia  rests  especially  on  the 
fact  that  they  are  generally  unilateral,  and  often  commence  locally  in 
some  part  of  one  side.  When  they  are  accompanied  by  distinct 
evidence  of  hemiplegia,  corresponding  in  side  to  the  convulsions,  the 
diagnosis  is  easy.  Often,  however,  the  paralysis  is  slight  and 
unnoticed.  Whenever  fits  are  one-sided,  and  commence  with  a  sudden 
series  of  severe  convulsions,  accompanied  by  the  signs  of  a  cerebral 
illness,  it  is  exceedingly  probable  that  they  are  of  this  nature.  If 
recurring  eclamptic  convulsions  are  ever  unilateral,  they  are  not 
constant  in  seat,  but  affect,  at  different  times,  one  side  and  the  other. 

In  all  cases  of  infantile  convulsions  a  caretul  search  should  be  made 
for  any  peripheral  cause  of  irritation,  such  as  local  suppuration, 
intestinal  worms,  and  the  like. 

Pboonosis. — There  is  more  danger  to  life  in  the  eclamptic  convul- 
sions of  infancy  than  in  the  epile[»tic  fits  of  later  life.  Frequent 
convulsions  may  readily  cause  fatul  exhaustion  in  a  young  and  feeble 
child.  The  actual  prognosis  must  be  founded  on  the  severity  and 
frequency  of  the  fits,  and  on  the  strength  of  the  patient.  If  convul- 
sions continue  for  some  months,  the  prognostic  question  arises — Will 
the  disease  go  on  to  epilepsy?  The  danijer  is  considerable,  and  it 
increases  the  longer  the  fits  continue.  But  even  after  they  have 
lasted  for  a  year,  there  is  a  fair  chance  of  arrest. 

Treatment. — In  the  treatment  of  the  convulsions  of  children,  the 
first  important  measure  is  to  search  for  their  cause,  and,  if  possible, 
to  remove  it  by  treatment.  This  is  especially  important  in  the  case 
of  rickets,  in  which  the  mere  treatment  of  the  attacks  may  have  little 
influence  if  their  cause  is  allowed  to  continue  unchecked,  whereas  the 
treatment  of  the  underlying  diathetic  stiite,  by  cod-liver  oil  and  steel 
wine,  may  alone  speedily  stop  t  he  tits.  The  attacks  themselves,  whethei 
general  convulsions  or  the  local  laryngeal  spasm,  are  generally  amen- 
able to  bromide  of  potassium,  but  it  is  necessary  to  give  this  in  ade- 
quate doses,  three  grains  to  a  child  under  six  months;  five  grains  to 
one  between  six  and  sixteen  months,  and  still  larger  doses  to  older 
children.  Two  or  three  doses  may  be  given  in  the  day.  Severe 
attacks  may  need  the  inhalation  of  chloroform,  which  is  almost  always 
effective,  but  may  have  to  be  repeated  two  or  three  times  before  the 
bromide  that  is  given  can  assert  its  influence. 

It  was  formerly  the  custom  to  treat  infantile  eclampsia  by  warm 
baths  aiid  by  applications  designed  to  draw  the  blood  to  the  skin,  on 
thetheoiy  that  the  convulsions  were  the  result  of  cerebral  congestion. 
Grey  powder  was  given,  in  frequent  doses,  to  combat  the  supposed 
local  condition.  Indeed,  the  tact  of  a  patient  having  suffered  from 
infantile  convulsions  may  still  often  be  correctly  surmised  from  the 
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indications  presented  by  the  permanent  teeth  of  the  influence  of  the 
mercury  in  early  life.  The  theory  was  certainly  erroneous,  and  it  is 
doubtful  whether  the  treatment  did  any  good.  I  remember,  when  a 
pupil  in  the  country,  spending  the  greater  part  of  a  day  watching  in 
vain  for  the  expected  efEect  of  repeated  warm  baths  on  the  almost 
continuous  tonic  convulsion  from  which  a  rickety  child  was  suffering. 
Certainly,  unless  a  warm  bath  has  an  immediate  effect,  it  is  useless  to 
repeat  it. 

The  dentition  theory  of  the  origin  of  the  convulsions  led  to  the 
almost  universal  adoption  of  the  practice  of  lancing  the  gum  over  a 
coming  tooth  to  lessen  the  irritation.  As  the  sole  or  even  the  chief 
element  in  the  treatment,  the  measure  is  a  mistake,  since  it  deals  with 
the  least  impoi-tant,  and  often  quite  unimportant,  element  in  the 
causation  of  the  convulsions.  It  is,  however,  probable  that  the 
measure  does  sometimes  facilitate  the  eruption  of  the  tooth,  and  may 
thus  lessen  any  irritation  that  exists. 

FuEBPBBAX  OoNvrrLsioMs :  PinsBPBRAL  Eclampsia. 

Etiology. — Towards  the  end  of  pregnancy,  during  labour,  and  after 
labour,  women  sometimes  suffer  from  severe  convulsions,  and  of  those 
thus  attacked,  many  die — from  20  to  30  per  cent.  Women  who  are 
pregnant  for  the  first  time,  and  those  who  are  comparatively  young, 
are  the  most  prone  to  suffer,  and  in  them  the  malady  is  most  fatal. 
A  few  of  the  patients  have  been  epileptic,  and  the  fits  are  simply 
those  to  which  they  have  long  been  liable.  In  most  cases  of  epilepsy, 
however,  the  attacks  do  not  occur  during  the  puerperal  period.  In 
some  other  cases,  very  rare,  there  has  been  evidence  of  no  other 
causal  condition  than  an  over-excitable  state  of  the  nervous  system, 
and  the  convulsions  were  distinctly  excited  by  the  pains  of  labour,  or 
by  the  irritation  of  digital  examinations.  In  the  vast  majority  of 
cases,  however,  puerperal  convulsions  are  associated  with  the  presence 
of  a  large  quantity  of  albumen  in  the  urine,  in  which  casts  also  are 
found,  and  urea  is  deficient  in  quantity.  In  fatal  cases,  the  kidneys 
present  indications  of  prolonged  congestion,  and  often  a  condition  that 
has  been  generally  regarded  as  one  of  nephritis.  These  signs  of 
kidney  disease  may  be  accompanied  by  distinct  cedema  of  the  sub- 
cutaneous tissue.  The  association  of  puerperal  convulsions  with  such 
evidence  of  altered  function  of  the  kidneys  is  too  frequent  to  be 
without  very  strong  significance,  and  the  balance  of  evidence  is  strongly 
in  favour  of  the  common  inference  that  has  been  drawn  trom  the  asso- 
ciation— that  puerperal  convulsions  are  really  ursemic  convulsions, 
or  at  least  due  to  the  retention  in  the  blood  of  material  that  should 
be  eliminated  by  the  kidneys.  They  differ  from  such  convulsions 
under  other  circumstances  in  the  common  absence  of  pronounced 
ursBinic  coma,  but  they  differ  also  in  another  fact,  which  explains  to 
some  extent  the  absence  of  coma — the  presence  of  a  poweriul  cause  of 
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reflex  irritation,  whicb,  as  we  haTe  just  seen,  maj  excite  oonvnlsions 
apart  from  any  toxeemic  iufluence,  and  when  no  other  predispoution 
exists  than  an  undue  central  excitability  of  the  nervous  system.  We 
must  remember,  also,  that  the  condition  of  pregnancy  itself  inTolTGs 
an  abnormal  state  of  the  nerve- centres,  as  is  clearly  shown  by  the 
occurrence  of  many  functional  disorders,  such  as  chorea  and  tetany. 
Thus  the  influence  of  the  blood-state  is  exerted  on  predisposed  centres^ 
and  is  aided  by  peiipheral  irritation,  which  is,  under  the  circumstances, 
peculiarly  powerful.  Moreover,  even  when  other  signs  of  uraemia 
are  absent,  albuminuric  retinitis  often  testifies  to  the  intensity  of  the 
influence  on  the  system  exerted  by  the  renal  disease,  and  is  a  proof  of 
the  essential  correspondence  of  the  state  with  that  of  Bright's  disease, 
which  has  been  overlooked  by  many  writers. 

The  evidence  is  so  conclusive  that  it  seems  hardly  worth  while  to 
mention  the  objections  that  have  been  raised  to  the  theory,  or  the 
hypotheses  that  have  been  put  forward  to  take  its  place.     In  addition 
to  the  absence  of  other  signs  of  uneuiia,  which  has  been  already  dis- 
cussed, it  has  been  alleged  that  albumen  is  to  be  found  in  so  large  a 
proportion  of  pregnant  and  puerperal  women  that  its  coincidence  with 
convulsions  has  no  signifi(;ance.     But  it  is  a  question  not  of  the  mere 
presence  of  albumen,  but  of  its  amount,  and  the  amount    that  is 
common  apart  from  convulsions  is  trifling  and  without  significance.* 
On  the  other  hand,  clinical  experience  shows  that  whenever  a  woman, 
at  or  near  labour,  presents  much  albumen  in  the  urine,  with  other 
signs  of  nephritis,  she  is  in  imminent  danger  of  convulsions.     The 
chief  other  theory  that  has  been  put  forward  is,  that  there  is  anssmia 
of  the  brain,  the  result  of  a  watery  state  of  the  blood  and  of  vaso- 
motor spasm,  which  is  itself  due  to  the  influence  of  irritation  of  the 
uterine  nerves  or  of  the  nerves  of  the  sacral  plexus.     To  render  this 
theory  tenable  it  has  yet  to  be  prove  J,  first,  that  there  is  more  vaso- 
motor spasm   than  frequently  exists  in  various   conditions    without 
convulsions  ;  and  secondly,  that  vaso-motor  spasm  ever  yet  gave  rise 
to  a  fit.     The  only  hypothesis  that  deserves  future  attention  is  that 
the  renal  condition,  and  perhaps  the  convulsions  also,  are  due  to 
microbial  infection  of  the  blood.     This  has  been  supposed  to  be  due  to 
infarction  of  the  placenta,  in  which  white  nodules  have  been  found,  oon- 
tainiug  bacilli  that  are  said  to  cause  convulsions  in  pregnant  animaU. 
But  more  facts  are  needed  to  put  the  theory  on  a  current  footing. 

Symptoms. — Puerperal  convulsions  occur  during,  before,  or  after 
labour.  They  may  not  only  be  distinctly  excited  by  the  local  irritation, 
but  are  sometimes  set  up  by  other  causes,  as  a  blow  on  the  head  (Eng- 
strom),  while  the  depression  of  anxiety  and  fear  seems  sometimes  to 
aid  in  their  production.     In  addition  to  the  oedema  already  mentioned^ 

*  This  point  hat  been  ably  and  conclusively  ditcusatd  by  Galabin,  'British  Hed. 
Joum.,'  Aug.  80th,  1880. 
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their  onset  is  often  heralded  bj  severe  headache,  precordial  pain,  or 
sudden  amaurosis,  the  latter  certainly  and  the  others  probably  ursniic 
in  origin.  The  onset  is  usually  sudden,  and  the  convulsions  generally 
resemble  closely  those  of  epilepsy.  There  is  absolute  unconsciousness, 
the  toDgue  is  frequently  bitten,  and  the  bladder  and  rectum  may  be 
emptied  during  the  fit.  One  difEereuce  from  ordinary  epileptic  fits  is, 
that  very  frequently  the  affection  of  the  two  sides  is  not  simultaneous, 
but  successive.  The  eyes  are  often  conspicuously  involved.  In  one 
case  in  which  the  character  of  the  fits  was  very  carefully  noted*  each 
began  with  nystagmus,  lateral  and  to  the  left.  Then  first  the  eyes 
and  afterwards  the  head  were  strongly  turned  to  the  left,  and  clonic 
spasm  came  on  in  both  eyelids,  with  tonic  contraction  of  the  left  side 
of  the  face,  and  the  left  arm  and  leg.  First  the  wrist  was  extended, 
then  strongly  flexed  and  pronated.  Subsequently  the  eyes  and  head 
turned  to  the  right,  and  the  right  arm  and  leg  were  rigid  like  the  left, 
so  that  tonic  spasm  became  universal,  and  the  tongue  was  thrust  out 
of  the  mouth  ;  then  general  clonic  spasm  set  in,  with  horizontal  nys- 
tagmic movement  of  the  eyes.  The  spasm  ceased  on  the  left  side 
sooner  than  on  the  right.  During  the  coma  that  followed,  the  eyes 
were  rolled  upwards.  All  the  fits  were  the  same,  save  that  in  the 
earlier  attacks  there  was  opisthotonos,  and  the  later  fits,  as  the  patient 
became  exhausted,  were  limited  to  the  face,  involving  especially  the 
frontales.  The  patient  was  a  young  married  woman  aged  eighteen, 
who  had  an  intense  dread  of  parturition.  The  first  fit  commenced  soon 
after  labour  set  in,  and  each  pain  excited  a  convulsion.  She  was 
delivered  with  the  forceps,  but  the  fits  continued,  with  an  interval 
after  labour  of  four  hours,  and  she  died  forty-eight  hours  from  the 
onset.  The  temperature  rose  to  103°,  and  continued  at  that  point. 
The  urine,  when  heated,  became  solid  from  albumen,  and  the  kidneys 
after  death  presented  the  characteristic  signs,  naked-eye  and  micro- 
scopic, of  acute  inflammation.  In  some  cases,  iu  which  the  convul- 
sions are  very  severe,  the  temperature  rises  to  108°  or  109°,  as  it 
may  do  in  the  status  epilepiicus.  The  average  mortality  in  puerperal 
convulsions  is  about  30  per  cent.f 

Treatment. — The  treatment  is  in  part  obstetrical,  the  most  impor- 
tant element  being  the  termination  of  pregnancy ;  and  the  problem  of 
waiting  for  the  child  to  be  capable  of  living,  and  at  the  same  time 
avoiding  undue  risk  to  the  life  of  the  mother,  is  one  of  the  most 
delicate  and  difficult  tasks  in  obstetric  practice.  For  the  convulsions 
themselves,  venesection  was  formerly  employed,  and  when  much 
blood  had  flowed,  the  fits  usually  ceased ;  but  the  consequent  exhaus- 
tion of  the  patient,  and  the  discovery  of  the  coincident  kidney  disease, 

*  By  Dr.  Hyde  Marriott,  formerly  of  University  Ck>llege  Hoepital,  to  whom  I  am 
inHebted  for  the  report  of  the  case. 

t  Of  62  cases  in  the  Kdnigsberg  Hospital  Records,  the  percentage  mortality  of 
mothers  was  2^,  and  of  children  88  per  cent.  (Qettkant, '  Diss.  KOnigtb./  1884). 
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have  led  to  the  abandonment  of  this  practice,  especially  in  riewof  the 
faot  that  inhalations  of  chloroform  are  usually  successful  in  arresting 
each  convulsion.  As  long  as  the  inhalation  is  kept  up,  the  convul- 
sions may  cease,  but  when  it  is  discontinued  they  too  often  return. 
The  treatment  of  the  blood- state  is  necebsarily  limited  under  the  cir- 
cumstances of  parturition,  and  yet  it  is  unquestionably  most  impor. 
tant.  Vapour-baths  have  been  employed,  and  so  have  pilocarpine 
and  nitrite  of  amyl,  sometimes  with  success.  Theoretically,  vene- 
section and  transfusion  might  be  expected  to  afford  more  chance  of 
recovery  to  a  desperate  case  than  any  other  measure.  For  further 
details  of  treatment  the  reader  is  referred  to  works  on  obstetric 
medicine.* 

TJBiEMic  Convulsions. 

The  nature  and  preciue  cause  of  the  convulsions  of  uraemia  are 
topics  beyond  the  province  of  this  work,  but  it  may  be  convenient 
briefly  to  describe  their  characters.  They  occur  only  when  the  kidney 
disease  has  profoundly  affected  the  system  and  has  altered  the  state  of 
the  blood;  in  chronic  kidney  disease  there  are  usually  other  indica- 
tions of  this  effect  in  hypertrophy  of  the  heart  and  albuminuric 
retinitis. 

Urffimic  convulsions  usually  set  in  suddenly,  and  there  may  be  no 
preceding  symptoms  to  indicate  what  is  coming.  In  some  cases,  how- 
ever, they  are  preceded  by  other  symptoms  of  ura3mia,  as  coma  or  amau- 
rosis. The  tits  are  seMom  isolated ;  usually  several  occur  in  a  short 
time,  sometimes  iu  the  course  of  an  hour,  sometimes  at  intervals  of 
several  hours. 

The  convulsion  usually  resembles  very  closely  an  epileptic  fit,  con* 
sisting  of  tonic  and  clonic  spasm.     The  preponderance  of  the  spasm 
on  one  side  is  generally  well  marked,  and  causes  a  strong  deviation  of 
the  head  and  eyes  to  one  side.     Occasionally  the  convulsion  is  uni- 
lateral, but  the  afft'ction  of  one  side  is  not  constant, — the  side  involved 
varies  in  different  fits.     Another  occasional  characteristic  is  a  special 
affection   of  the  niuscles  of  the  face,  which   may  be   bilateral,   as 
was  conspicuous  in  the  case  of  puerperal  convulsions  described  above. 
Nystagmus,  as  iu  that  case,  is  sometimes  observed,  the  quick  move- 
ment being  to  the  side  towards  which  the  bead  deviates.     The  convul- 
sions  often   be^in  locally,   now  in  one  i>art,   now   in   another,  but 
quickly  spread.     The  pupils  are  usually  dilated  during  the  fit,  and 
do  not  act  to  light,  but  I  have  known  them  to  be  contracted,  and 
to  dilate  afterwards.       In  severe  convulsions  the  interference  with 
respiration  is  very  marked,  and  the  tongue  may  be  bitten.     Immedi- 
ately  after  the  fit,  the  knee-jerk  may  not  be  obtained.     The  patient 

*  Many  papers  relating  to  this  iiffection,  by  Galabin,  Banner^  and  others,  will  be 
foond  in  the  *  Brit.  Med.  Journ.,'  1891,  vol.iL 
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majr  sleep  for  a  time  after  the  attack,  as  after  an  epileptic  fit,  or  maj 
pass  ID  to  a  state  of  coma,  or  maj  be  merely  drowsy. 

The  treatment  of  uremic  coQTulsions  is  that  of  the  blood-state. 


VERTIGO. 

The  term  **  yertigo  "  means,  by  deriTation,  a  **  turning,*'  and  is  used 
as  a  designation  for  any  movement  or  sense  of  moyement,  either  in 
the  individual  himself  or  in  external  objects,  that  involves  a  defect, 
real  or  seeming,  in  the  equilibrium  of  the  body.  The  word  *'  giddi- 
ness" is  used  as  a  popular  synonym  for  vertigo.  An  exact  and 
complete  appreciation  of  the  relation  of  the  body  to  its  physical 
surroundings  is  involved  in  the  mental  state  that  we  call  '*  conscious- 
ness." If  that  appreciation  is  incorrect  in  any  degree — and  it  is 
rendered  incorrect  by  a  false  sense  of  movement — to  that  degree  the 
sense  of  perfect  consciousness  is  interfered  with.  Hence  vertigo 
always  involves  a  slight  interference  with  consciousness.  This  fact 
influences  the  popular  use  of  the  term  **  giddiness,"  which  is  some- 
times used  to  designate  a  mental  state  of  imperfect  consciousness 
when  there  is  no  sense  of  movement,  and  in  which  there  is  nothing 
that  would  be  termed  '*  vertigo  "  in  the  strict  medical  use  of  the  word. 
The  word  "  dizziness  "  is  more  often  used  in  the  sense  of  imperfect 
consciousness,  but  it  is  also  sometimes  used  as  a  loose  synonym  foi 
"giddiness."* 

Vertigo  is  a  common  symptom  of  organic  brain  disease,  but  in  such 
cases  it  is  associated  with  other  distinct  symptoms  of  its  cause,  and 
has  been  already  considered  (p.  97).  In  all  cases,  indeed,  it  is  merely 
a  symptom  of  some  definite  morbid  state,  but  in  many  conditions  it  is 
a  symptom  that  is  far  more  obtrusive  than  its  cause.  Hence  it  has 
become  customary  to  describe  vertigo  as  if  it  were  a  definite  disease, 
and  the  method  has  considerable  practical  convenience,  although  it  is 
not  logically  correct. 

Before  describing  the  special  forms  presented  by  vertigo,  it  is 
desirable  to  consider  what  is  known  of  the  symptom  and  its  origin. 
The  subject  involves  a  very  obscure  branch  of  the  pathological 
physiology  of  the  nervous  system.  Vertigo  is  essentially  a  sense  of 
involuntary  movement,  but  it  may  be  perceived  only  as  an  apparent 
movement  of  external  objects, — "subjective,"  and  "objective"  vertigo. 
It  involves  a  sense  of  defective  equilibrium,  and  it  is  necessary  to 
consider,  first,  what  we  know  of  the  way  in  which  equilibrium  is 
maintained  under  normal  circumstances. 

*  The  original  meauing  of  **  giddy  "  wm  mirthful  (a  sense  stiU  extant),  and  that 
of  **  dizsy  "  was  foolish  or  dalL 
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Tbe  niaintenance  of  equilibrium  is  effected,  except  when  tbebodjis 
at  rest,  by  the  activitj  of  the  muscles,  influenced  by  the  bi*aiiL  Wbea 
the  bodj  is  at  rest,  tbe  equilibrium  is  permitted  bj  the  absence  of 
muscular  contraction.  The  action  of  the  brain  Is  in  some  waj  deter- 
mined by  certain  centripetal  impressions,  which  give  intormation  to 
the  cerebral  centres  as  to  tbe  relation  ot  the  body  to  external  objects, 
as  to  the  manner  in  which  the  body  is  supported,  and  as  to  its  posi- 
tion. (1)  Sensory  impressions  come  from  the  sidu,  &c,,  of  the  parts 
on  which  the  body  is  resting.  (2)  Centripetal  impressions  reach  the 
brain  (probably  in  part  through  the  cerebellum)  from  these  niusclesp 
the  contraction  of  which  determines  the  posture  ot  the  body  and  its 
support ;  the  most  important  of  these  are  from  the  muscles  of  the 
legs  and  lower  part  of  the  trunk.  (8)  Information  as  to  the  position 
of  the  eyes  and  head  shows  the  relation  of  seen  objects  to  the  l>ody ; 
this  information  is  chiefly  derived  from  the  sense  of  the  active  inner- 
vation of  the  muscles  (see  p.  173),  probably  aided  by  centripetal 
impressions  from  them.  (4)  Impressions  from  the  semicircular  canals 
of  the  internal  ear,  which  are  apparently  due  to  the  pressure  of  the 
endolvmph,  under  the  influence  of  gravitation  and  of  movement 
(Flourens,  Goltz,  Cyon,*  <fcc.).  We  shall  have  to  consider  these  in 
greater  detail  presently. 

Of  these  various  impressions,  which  are  doubtless  always  acting  on 
the  intra-cranial  centres,  only  those  of  the  first  class  are  felt  as  sensa- 
tions ;  the  others  seem  to  give  rise,  in  some  way,  to  perceptions — of 
posture,  &c., — which  are  not  true  sensations.  They  apparently  act 
on  some  centre  through  which  equilibrium  is  maintained,  and  which 
in  some  way  rej^ulates  the  outgoing  currents  of  nerve-force,  probably 
the  middle  lobe  of  the  cerebellum.  We  can  trace  a  connection 
between  it  and  many  of  the  afl^erent  paths  concerned.  It  may  merely 
co-ordinate  these  impressions,  and  Influence,  according  to  them,  the 
cerebral  centres  whence  the  outgoing  currents  proceed,  and  the  states 
of  these  motor  cerebral  centres,  thus  induced,  may  influence  con- 
sciousness as  the  *' perceptions"  alluded  to.f  This  idea  harmonises 
the  various  facts  better  than  the  assumption  that  the  outgoing 
impulses  proceed  directly  downwards  from  the  cerebellar  centre,  of 
which  there  is  no  evidence,  direct  or  indirect. 

If  any  one  of  the  centripetal  im[)ressions  that  regulate  .equilibria! 
co-ordination  is  imperfect,  we  are  chiefly  conscious  of  the  effect  on  the 
action  of  the  centre,  not  of  the  imperfection  itself.     It  is  thus  that 

*  The  variout  experiments  on  the  subject  are  described  in  most  t«xt-bookt  of 
pbysiology.  Tbeir  details,  however  interesting^,  have  not  such  a  direct  bearing  <m 
the  medical  aspect  of  vertigo  to  make  it  worth  while  to  describe  them  here* 

t  What  may  be  termed  ihe  perceptive  character  of  the  influence  on  conscionsneM 
—its  origin  in  processes  not  felt  directly — is  illustrated  by  the  fact  that  then  is 
•ometimes  a  feeling  that  objects  are  moving,  combined  with  a  conscioaanats  that 
they  are  not.  Some  patients  describe  a  feeling  of  impending  giddinata  m  being  as 
distressing  as  actual  giddinekt. 


VEHflGO.  779 

**  Tertigo  "  seems  to  arise,  at  least  in  many  ooDditioDS.  That  yertigo 
IB  commonly  a  disturbance  of  the  action  of  some  centre,  and  is  not  a 
mere  consciousness  of  the  defective  centripetal  impression,  is  sbown 
bj  the  fact  that,  when  well  marked,  it  is  clearly  a  sensation  of  a  motor 
process.*  There  may  be  merely  a  sense  of  movement,  but  if  the 
sensation  is  intense,  there  is  actual  movement,  and  this  is  in  the  same 
direction  as  the  sensation  of  movement. f  From  this  it  appears  that 
the  sensation  felt  is  the  result  of  the  process  which,  in  greater  degree, 
causes  the  movement,  t.  e,  it  is  due  to  a  motor  process.  Even  when 
the  apparent  movement  is  in  external  objects,  the  same  correspondence 
is  often  observed  ;  if  the  patient  moves,  or  seems  to  move,  it  is  often 
in  the  same  direction  as  that  in  which  objects  appear  to  move.  This 
is  intelligible  only  on  the  assumption  that  the  sensation  is  due  to  a 
motor  process.  If  a  person  actually  moves,  and  an  object  remains 
opposite  his  face  (in  the  centre  of  his  field  of  vision),  he  rightly  infers 
that  it  has  moved.  The  subjective  process  in  vertigo  leads  to  the 
same  inference.  Sometimes,  however,  objects  appear  to  move  in  the 
opposite  direction  to  that  of  the  sense  of  subjective  movement;  to 
this  we  shall  presently  return. 

These  statements  apply  to  what  may  be  termed  typical  vertigo  from 
derangement  of  guiding  impulses.  But  vertigo  may  be  due  to  other 
causes.  We  have  seen  that  it  is  common  in  epilepsy  as  the  warning 
of  severe,  and  the  sensation  in  slight,  attacks.  We  can  understand 
its  occurrence  in  these  cases  on  the  theory  just  described.  In  epilepsy 
there  is  a  spontaneous  motor  discharge,  which  may  be  one-sided,  or 
merely  greater  on  one  side  than  on  the  other ;  in  either  case  there  will 
be  a  tendency  to  lateral  movement,  which  is  actually  seen  in  the 
deviation  of  the  head  and  eyes,  and  may  give  rise  to  positive  rotation. 
This  motor  process  may  be  felt  as  vertigo  before  it  causes  movement, 
or  when  it  is  too  slight  to  cause  movement.  Hence,  too,  we  oaa 
understand  that  many  organic  lesions  of  the  brain  should  cause 
vertigo  at  the  time  of  their  occurrence,  just  as  they  may  ako  cause 
convulsion. 

But  the  sensation  is  not  always  thus  definite,  and  does  not  always 
correspond  to  the  motor  process.  It  may  be  merely  a  vague  sense  of 
unsteadiness  or  uncertainty.     It  is  possible  that  in  some  cases  it  may 

*  This  fact  has  been  repeatedly  iusisted  on,  as  of  pMratuouut  importance,  by  Dr. 
Haghlings  Jackson.  It  was  also  pointed  oat,  lung  ago,  by  Dr.  Kus>ell  lU-yuoldst 
**  The  feeling  of  equilibrium  results  from  the  harmony  uf  our  diderent  seiisatiunt 
among  themselves,  and  with  the  motor  impuUe  which  is  their  combined  effect. 
When  any  one  group  ot  the  sensorial  impressions  is  distorted  or  removed,  tlie  balance 
is  disturbed,  and  as  these  impressions  are  themselves  the  »timuli  of  muscular  action^ 
aicemptd  are  m  ide  for  its  restoration,  ....  producing  vertiginous  or  allied  move- 
ments."— Russell  Reynolds, '  Vertigo,'  London,  Churchill,  1854, — a  paper  in  which 
are  collected  uU  the  older  facts  and  opinions  on  the  subject. 

t  it  may  be  partial,  as  in  a  patient  in  whom  a  tendency,  in  walking,  to  deviate  to 
the  left  was  accompanied  by  an  irresistible  impulse  to  put  the  right  leg  across  th» 
left,  which  often  cansed  a  fall. 
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be  a  more  direct  effect  of  the  deranged  and  discordant  centripetal 
processes,  or  the  vagueness  of  the  sensation  inaj  be  due  to  the  trifling 
character  of  the  motor  disturbance,  or  elements  in  its  productioii 
which  we  cannot  yet  clearly  discern. 

The  mecbanisui  of  vertigo  is  thus  so  complex,  and  our  knowledge  of 
it  is  so  fragmentary,  *t bat  we  may  easily  go  very  far  vn*ong  if  we 
endeavour  to  formulate  the  precise  mode  in  which  any  given  sensation 
is  produced,  or  the  actual  disturbance  that  exists  in  any  given  case. 
But  at  the  same  time  we  may  note  the  apparent  suggestiveness  of 
some  of  the  phenomena,  in  considering  their  features.  The  exact 
character  of  the  sensation  experienced  is  often  very  difficult  to  ascer- 
tain; and  this  is  not  surprising,  for  the  movement  is  one  of  intense 
mental  confusion,  in  which  accurate  observation  is  most  difficult. 

The  apparent  movement  of  tbe  individual  himself,  the  subjective 
vertigo,  as  we  have  seen,  varies  much  in  different  cases.  When  it  is 
definite  in  character,  its  direction  is  often  emphasised  bjthe  fact  that 
the  patient  falls  or  tends  to  fall  in  the  same  direction.  Tht^re  may  be 
a  tendency  to  incline  to  tbe  right  or  left,  or  to  turn  towards  right  or 
left,  but  more  often  this  is  combined  with  a  movement  forwards  or 
backwards.  Sometimes  there  is  a  sense  of  going  downwards — of 
sinking.  One  patient  described  it  as  if  tbere  were  a  powerful  magnet 
in  the  earth,  drawing  him  towards  its  centre ;  another,  as  if  there 
were  a  huge  weight  on  his  head,  pressing  him  downwards.  A  sense 
of  falling  from  a  height  is  also  common,  and  is  probably  familiar  to 
most  persons  as  a  sleep-sensation,  the  cause  of  which  will  be  con- 
sidered presently.  It  is  noteworthy  that  the  sense  of  going  down- 
wards towards  tbe  earth  may  have  the  bame  character,  whether  the 
patient  is  standing  or  lying.  This  sensation  is  occasionally  f fit  when 
there  is  disease  of  the  semicircular  canals,  and  it  appears,  therefore, 
as  if  the  precise  direction  of  tbe  false  sensation  were  determined  bj 
the  true  sensations  engendered  by  the  posture  of  the  bodj.  The 
patient  who  feels  as  if  he  were  sinking  into  the  earth  when  he  is 
standing,  feels  as  if  he  were  sinking  through  tbe  bed  when  he  is  lying. 
The  opposite  sensation,  that  of  rising,  is  uncommon,  but  one  form 
has  been  described  to  me  as  a  sense  of  '*  walking  on  the  air/'  or  as  if, 
when  sitting,  the  body  scarcely  touched  the  chair. 

The  apparent  movement  of  objects,  objective  vertigo,  maj  be  an 
impression  tbat  they  are  passing  before  the  patient  in  a  given  manner* 
lateral,  upwards,  or  downwards,  as  we  have  seen,  which  usually 
corresponds  to  tbat  in  wbich  the  patient  seems  to  move.  It  is  usually 
combined  with  subjective  vertigo,  and  intensifies  tbe  distress,  so  that 
the  eyes  have  to  be  kept  cl(»sed  in  severe  cases.*  In  »ome  instances, 
however,  tbe  direction  in  which  objects  seem  to  move  is  opppsite  to 
that  of  the  subjective  movement.     The  explanation  of  this  is  difficult, 

*  Even  opening  the  cyei»  in  the  dark,  when  no  object  cmd  be  leen,  may  intensifj 
the  vertiffo,  an  illustiation  of  the  clo»ene88  and  extent  of  tbe  aaaociation  ol  tbe  iisr 
of  the  eye^  and  the  maintenance  of  cquilik>riuni. 
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and  may  not  be  always  the  same.  In  some  cases  the  disturbance 
may  not  involve  the  visual  centres  in  such  a  way  as  to  give  rise  to  the 
error  of  inference,  which  causes  the  apparent  movement  of  objects  in 
the  same  direction  as  the  subjective  movement.  If  a  person  in  health 
turns  round,  objects  seem  to  move  in  the  opposite  direction,  because 
their  images  move  across  the  retina ;  in  some  cases  of  vertigo  there 
may  be  a  false  impression  of  such  a  reverse  movement,  although  there 
is  no  movement  of  the  images  on  the  retina.*  In  the  same  way,  to  a 
patient  who  fell  forward,  it  seemed  that  the  ground  rose  up  to  meet 
him,  while  to  one  who,  in  bed,  felt  as  if  rolling  over  to  the  left,  the 
left  side  of  the  bed  on  which  he  was  lying  seemed  to  be  rising  up. 
This  condition,  in  which  objects  seem  to  move,  as  they  would  seem  if 
the  person  moved  but  the  objects  did  not,  is  perhaps  a  less  complete 
form  of  vertigo  than  that  in  which  objects  seem  to  move  with  the 
individual. 

In  other  cases  again,  objects  before  the  eyes  seem  to  move  in  a 
manner  that  has  no  exact  parallel  in  the  subjective  vertigo.  Every 
object  may  seem  to  be  rotating  on  its  own  axis,  or  all  the  objects  may 
seem  to  rotate  around  a  fixed  point ;  rarely  objects  rotate  towards 
the  patient.  In  these  cases  the  subjective  movement  may  be  a  simple 
one  to  right  or  left,  or  there  may  be  no  subjective  vertigo;  the 
apparent  rotation  of  external  objects  may  be  the  only  sensation  of 
which  the  patient  is  conscious.  The  disturbance,  in  such  cases,  is 
probably  complex,  and  we  cannot  yet  discern  its  possible  mechanism. 

There  seems  to  be  a  8|>ecial  relation  between  the  labyrinthine 
impressions  and  the  movements  of  the  eye,  and  in  labyrinthine  vertigo 
there  may  be  an  actual  involuntary  movement  of  the  eyes.  This  is 
probably  the  slightest  degree  of  the  actual  movement  which,  as  we 
have  seen,  occurs  in  many  cases,  and  involves  the  whole  body ;  when- 
ever there  is  actual  rotation,  the  eyes  and  head  lead  the  way. 

There  is  a  close  association  of  vertigo  with  vomiting,  and  often  also 
with  disturbance  of  the  vaso-motor  system ;  in  vomiting  from  any 
cause  there  is  often  a  "cold  perspiration."  Intense  giddiness  almost 
always  causes  vomiting.  It  is  probable  that  the  gastric  fibres  of  the 
vagus  have  a  connection  with  the  middle  lobe  of  the  cerebellum, 
disease  of  which  so  frequently  causes  vomiting.  It  is  more  probable 
that  the  symptom  is  thus  produced  thau  that  it  is  due  to  a  direct 
connection  between  the  auditory  and  vagal  nuclei.  It  has  also  an 
obverse  side  in  the  influence  of  gastric  derangement  in  exciting  vertigo, 
which  we  shall  consider  presently .f 

*  Objects  are  not  then  involved  in  the  false  inference,  as  in  the  vertigo  described  at 
typical,  but  there  is,  as  it  were,  a  subsidiary  false  inference  of  their  movement  in  the 
opposite  direction.  Another  possible  explanation  is  that  the  apparent  movement  of 
objects  is  the  result  of  compensatory  processes  to  maintain  the  disturbed  equilibrium. 

t  It  probably  underlies  the  pathology  of  sea-sickness,  in  which  the  vomiting  may 
be  simply  a  retlex  effect  of  the  unaccustomed  oscillations  of  the  endolymph  in  the 
lezaicircuiar  canals. 
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OCTTL^B  VeRTIOO. 

Ocular  Tertigo  is  a  rare  form ;  it  is  due  to  weakness  of  an  ocular 
muscle,  and  depends  on  the  erroneous  projection  of  the  visual  field 
(see  p.  172).  There  is  an  error  in  the  uncouscious  inference  of  the 
relation  of  the  body  to  seen  objects,  and  this  element  in  the  impres- 
sions that  influence  the  equilibrial  centre  is  at  yariance  with  others, 
and  either  the  discord  or  the  disturbance  of  the  cerebral  motor  centres 
induces  giddiness.  The  sensation  is  seldom  intense,  and  is  not 
independently  paroxysmal ;  it  occurs  only  when  the  affected  muscle 
is  put  in  action.  In  most  cases  it  is  slight  and  transient,  as  the 
cerebral  centres  learn  to  neglect  the  error.  Barely  it  continues  for  a 
long  time.  It  is  chiefly  important  in  respect  to  diagnosis.  The 
treatment  of  the  ocular  palny  soon  removes  the  vertigo,  but  if  its 
cause  is  not  discovered,  the  patient  may  be  put  through  long  courses 
of  useless  treatment. 


AtTBAL  YeBTIOO  ;   LaBTBINTHINB  YeBTIOO  ;   MBNliBB*8   DiSBASB. 

The  Tertigo  that  depends  on  disease  of  the  semicircular  canals  is 
sometimes  termed  "aural  "  or  "auditory  vertigo,"  sometimes  "  laby- 
rinthine vertigo,"  sometimes  "  Meni(^re's  disease."  It  always  depends 
on  derangement  of  the  auditory  nerve,  commonly  on  disease  of  the 
nerve-endings  in  the  labyrinth  (or  of  their  disturbance  by  disease  of 
the  middle  ear),  rarely  on  disease  of  the  fibres  of  the  nerve  in  its 
trunk  or  origin.  Attention  was  first  drawn  to  this  cause  of  vertigo 
by  a  description  given  by  Meniere*  of  some  cases  in  which  very  violent 
disturbance  was  produced  by  a  sudden  lesion  of  the  labyrinth.  Such 
cases  came  to  be  termed  "Meniere's  disease" — the  great  frequency 
with  which  slight  disease  causes  slighter  symptoms  was  not  at  first 
recognised.  This  name  has  been  since  applied,  by  some,  to  all  forms, 
slight  and  severe ;  by  others  it  has  been  more  wisely  restricted  to  the 
severer  cases. 

This  labyrinthine  form  is  by  far  the  commonest  of  all  varieties  of 
vertigo.  In  nine  cases  out  of  ten  in  which  there  is  definite  giddiness, 
not  epileptic  in  nature  or  obviously  due  to  organic  brain  disease,  it  is 
due  to  a  morbid  state  of  the  labyrinth  or  auditory  nerve-endings.  It 
has  been  doubted  by  some  whether  this  opinion  is  justified,  whether 
undue  significance  is  not  given  to  the  association  of  slight  deafness  with 
the  vertigo  ;  but  the  evidence,  connidered  as  a  whole,  is  verj  strong.  In 
the  first  j)lace,  we  have  the  undoubted  fact  that  violent  vertigo  mav 
result  from  acute  lesions  of  the  labyrinth.     Secondly,  progressive  dis- 

*  Before  the  Acad^mie  de  M^U.  of  Paris,  in  1861.     The  attooistion  of  Unnitiit 
aurinin  and  vertijfo  wai  noted  by  Burn«  in  1809  ('  Obi.  on  Dit.  of  the  Heart/ p.  76). 
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ease  of  the  labyrinth  may  be  attended  with  seTere  vertigo,  which  may 
cease  when  the  progress  of  the  disease  has  produced  complete  deaf- 
ness. The»e  two  facts  suggest  that  the  vertigo  is  the  result  rather  of 
the  irritation  of  the  nerve  than  of  its  loss  of  function.  Tiiirdly,  in  the 
majority  of  cases  of  definite  vertigo,  slight  or  considerable,  tinnitus  is 
present,  and  is  evidence  of  a  process  of  irritation  of  the  fibres  of  the 
part  of  the  nerve  concerned  in  hearing.  Fourthly,  slight  loss  of 
bearing,  tinnitus,  and  vertigo  may  be  observed  not  only  to  come  on 
together,  but  to  pass  away  together.  Lastly,  the  frequency  with 
which  symptoms  of  labyrinthine  disease  are  found  in  cases  of  vertigo 
is  itself  a  fact  of  very  great  significance.  Of  106  consecutive  cases 
in  which  definite  vertigo  made  the  patient  seek  advice,  in  no  less  than 
ninety-four,  ear  symptoms  were  present,  tinnitus  or  deafness,  or 
more  often  both ;  defect  of  hearing  through  the  bone  always  existed, 
and  in  almost  all  cases  in  which  it  was  slight,  a  distinct  difference 
between  the  two  sides  emphasised  its  pathological  character.  In  con- 
junction with  these  facts  we  have  the  experimental  evidence  that 
vertiginous  movements  result  in  animals  from  lesions  of  the  semi- 
circular canals.  • 

The  coincidence  of  auditoiy  symptoms  with  vertigo  depends  on  the 
fact  that  the  lining  membrane  of  all  parts  of  the  labyrinth  is  con- 
tinuous, and  so  also  is  its  cavity.  The  two  sets  of  symptoms  depend 
on  the  affection  of  adjacent  structures,  which  commonly  suffer  together; 
but  since  they  are  distinct,  it  is  conceivable  that  labyrinthine  vertigo 
may  occur  without  any  auditory  symptoms.  I  have  seen  two  or 
three  cases  in  which  definite  giddiness  existed  alone,  and  in  which 
auditory  symptoms  came  on  later,  and  many  in  which  the  defect  was 
limited  to  inability  (on  one  side  only)  to  hear  the  high-pitched  nutes 
of  Gallon's  whistle,  or  to  perceive  the  sound  of  a  watch  through  the 
bone.  From  this  consideration  it  is  easy  to  understand  that  there  is 
no  necessary  proportion  between  the  disturbance  of  hearing  ar\d  of 
equilibrium. 

The  central  relations  of  the  two  parts  of  the  auditory  nerves  have 
been  already  described  (p.  47).  The  stimulation  of  the  nerve-fib%es  of 
the  semicircular  canals  is  believed  to  be  through  the  pressure  of  the 
endolymph  on  the  hairs  within  the  ampullse  acting  on  the  epithelioid 
elements  in  which  the  nerve-fibres  end.  The  three  canals  are  ananged 
at  right  angles ;  the  horizontal  and  transverse  canals  have  their 
ampullse  at  the  outer  ends,  while  that  on  the  vei-tical  canal  is  at  its 
antero- inferior  extremity.  If  movements  stimulate  the  nerves  bj 
increasing  the  pressure  in  the  ampullse,  the  fibres  of  the  transverse 
canal  will  be  excited  by  an  inclination  of  the  head  to  the  opposite  side, 

*  The  literature  of  aural  vertigo  is  exceedingly  voluminous.  Among  the  more 
important  papers  are  those  of  Knapp  and  Brunner,  'Aroh.  of  Oph.  and  Otol./ 
vol.  ii ;  Uugblings  Jackson,  '  Med.  Times  and  Gai.,'  1872,  '  Sfed.  Record,'  voL  ii, 
and  '  Lancet»'  1S80,  Oct.  2nd ;  Charcot,  '  Prog,  m^d..'  1874 ;  Buzzard,  *  Lancet^' 
1890. 
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as  in  falling  in  that  direction ;  those  of  the  horizontal  canal  bj  a 
rotation  of  the  head  towards  the  side  of  the  canal  concerned  ;  those  of 
the  vertical  canal  by  a  forward  movement.  Irritation  of  the  canals  by 
disease  may  be  expected  to  give  rise  to  corresponding  sensations  of 
movement.  But  it  is  probable  that,  in  most  cases,  the  condition  is  a 
complex  one,  and  the  disturbance  is  seldom  the  result  of  the  irritation 
of  a  single  cinal. 

On  account  of  the  frequency  with  which  vertigo  seems  to  the  patient 
himself  to  preponderate  over  the  auditory  symptoms,  a  large  propor- 
tion of  the  sufferers  seek  the  advice  of  physicians  rather  than  of  aural 
surgeons,  and  most  text- books  of  diseases  of  the  ear  give  a  very  im- 
perfect representation  of  the  malady.  The  following  account  is  based 
upon  about  150  cases  in  which  the  affection  was  distinct. 

Etioloot. — Aural  vertigo  seems  to  result  from  almost  any  of  the 
many  morbid  processes  that  involve  the  labyrinth  and  the  nerve- 
endings  it  contains.  A»  a  chronic  symptom,  however,  it  seldom 
results  from  inflammation  of  the  middle  ear  or  caries,  such  as  are  so 
common  in  childhood.  It  is  a  well-known  fact  that  in  these  cases  the 
labyrinth  usually  escapes.*  In  most  cases  there  are  no  signs  of  mis- 
chief in  the  middle  ear;  the  affection  seems  to  be  confined  to  the 
labyrinth.  Chronic  slightly  irritative  disease  is  that  which  seems  most 
frequently  to  cause  it,  and  such  disease  is  most  common  in  the  second 
half  of  adult  iifo.  It  is  met  with  very  seldom  under  twenty,  occa- 
sionally between  twenty  and  thirty,  and  frequently  after  thirty.  In 
four  fifths  of  the  cases  the  symptoms  commence  between  thirty  and 
sixty.  For  some  reason,  it  is  more  common  in  men  than  in  women,  in 
the  pro|>ortion  of  about  two  to  one. 

The  nature  of  the  change  in  the  labyrinth  is  necessarily  a  matter  of 
conjecture.  In  a  few  cases  the  symptoms  came  on  after  exposure  to 
oold,  and  inflammation  is  the  probable  lesion.  Such  inflammation  is 
generally  chnmic  or  subacute,  but  in  one  of  Meniere's  cases,  due  to 
cold,  it  was  so  int.ensely  acute  that  the  patient  died  in  a  few  days 
from  the  severity  of  the  cerebral  derangement  produced.  In  many 
cases  the  mischief  seems  to  be  the  result  of  gout,  acquired  or 
inherited,  and  it  is  highly  probable  that  the  labyrinthine  membrane 
mav  suffer  from  this  cause,  as  other  membranes  do  that  are  connected 
with  bones.  I  have  more  than  once  known  all  symptoms  to  pass 
away  under  the  influence  of  treatment  directed  to  the  gouty  state. 
Occasionally  a  syphilitic  inflammation  is  suggested  by  the  presence  of 
the  constitutional  disease,  and  labyrinthine  lesions  have  been  proved 
to  occur  from  this  cause. t    In  other  cases,  again,  the  slow  progressive 

*  In  a  curious  case  reported  by  Mac  Bride  the  tymptoms  were  caaied  by  ditfmtc  of 
the  M>idiUe  ear  thn)ugh  the  agency  of  defective  pressure  in  the  tympananiy  and  were  at 
once  relieved  by  inflation.     (Quoted  by  Qrainger  Stewart,  *  On  Vertigo,*  1884,  p.  20.) 

f  As  ill  a  case  of  ticute  deafness  and  giddiness  in  a  syphilitic  subject  (recorded  by 
M(K)H,  '  Vircbow's  Arcbiv/  Hd.  Ixix),  in  vvbich  the  whole  labyrinth  was  occupied 
\i^  seiui-sulid  intlauiinatory  material. 
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character  of  the  symptoms  suggests  tliat  tLej  are  due  to  degenera- 
tive changes  in  the  membrane,  either  senile  in  character  or  allied  to 
senile  changes.  Atrophy  of  the  nerve  may  be  a  cause,  but  exists 
more  rarely  than  symptoms  suggest  (see  p.  262).  It  is  sometimes 
met  with,  in  characteristic  form,  in  tabes.  Very  acute  inflammiition 
or  haemorrhage,  such  as  gave  rise  to  the  intense  symptoms  of  the 
cases  described  bv  Meniere,  is  certainlv  most  rare.  Another  very  rare 
cause  is  a  lesion  at  the  base  of  the  brain,  damaging  both  the  auditory 
and  facial  nerves,  but  such  cases  do  not  come  iuto  the  class  now  under 
consideration,  in  which  the  vertigo  itself  is  the  chief  symptom.  It 
should  be  noted  that  attacks  may  be  excited  by  almost  any  depressing 
influence  in  a  predisposed  subject.  The  effect  of  stomach  derange- 
ment will  be  again  considered,  and,  in  addition  to  this,  I  have  known 
attacks  to  be  brought  on  by  fatigue,  by  excitement  of  various  kinds, 
and  by  pain,  such  as  toothache. 

Symptoms. — The  vertigo  in  these  cases  presents  very  great  variation 
in  its  character.  It  is  almost  always  paroxysmal,  but  there  is  often  con- 
tinuous slighter  vertigo,  sometimes  vague,  of  ten  of  the  same  character 
as  that  in  the  attacks.  Less  commonly  there  is  no  vertigo  except 
during  the  paroxysms,  or  for  a  few  hours  or  a  few  days  afterwards. 
The  attacks  may  occur  at  intervals  of  a  few  days  or  of  several  weeks 
or  mouths  ;  sometimes  many  attacks  occur  daily.  They  may  come  on 
spont^meously,  or  be  excited  by  some  sudden  movement,  occasionally 
by  coughing  or  sneezing.  Some  of  these  patients  can  never  blow 
the  nose  without  reeling.  An  attack  may  come  on  during  sleep,  and 
wake  the  patient. 

The  vertigo  may  be  subjective  or  objective,  or  both*  When  the 
patient  feels  as  if  turning  or  falling,  there  is  often  an  actual  tendency 
to  turn  or  fall  in  the  same  direction  during  the  severe  attacks.  A 
tendency  to  go  forwards  or  backwards  is  very  common,  with  or  without 
a  lateral  tendency.  A  sense  of  movement  in  external  objects  is  also 
frequent,  and  this  may  present  all  the  varieties  described  at  p.  780. 
When  both  phenomena  are  combined,  it  is  far  more  common  for  the  two 
movements  to  correspond  in  their  direction  than  for  them  to  be  in 
opposite  directions.  The  other  aural  symptoms  are  often  one-sided,  or 
are  much  greater  on  one  side  than  on  the  other ;  in  such  cases  the  sense 
of  movement  may  be  either  towards  or  from  the  ear  most  affected,  but 
when  the  subjective  and  objective  movements  correspond  indirection, 
they  are  more  ofteu  towards  the  affected  ear  than  from  it.  In  one 
case  of  actual  movement  from  the  affected  side,  there  was  a  sense  of 
compulsion  which  could  not  be  resisted.  When  they  differ,  it  is 
about  equally  common  for  the  subjective  movement  to  be  either 
towards  or  from  the  ear  affected,  and  this  is  also  true  of  the  apparent 
movement  of  objects.  It  must  be  remembered  that  when  there  is  not 
much  difference  in  the  auditory  symptoms  on  the  two  sides,  the  excess 
does  not  furnish  any  strong  ground  for  inferring  that  the  cause  of  the 
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Tertigo  is  greater  on  tbat  sido,  because  the  derangenient  of  the  canals 
may  be  greater  on  the  side  on  which  the  cochlea  is  less  affected. 

Tlie  p.iroxjsms  of  vertigo  are  generally  sufficiently  severe  to  make 
it  difficult  or  impossible  for  the  patient  to  stand,  and  in  many  in- 
stances he  occasionally  falls.  Sometimes,  indeed,  the  sufferer  is 
hurled  to  the  ground  with  violence,  as  if  by  some  unseen  power, 
much  to  liis  own  astonishment  and  alarm.  In  one  woman,  the  attacks 
began  with  a  sudden  irri-sistible  impulse  to  run  foi'wards  a  few  yards 
and  then  to  turn  to  the  right,  which  made  her  fall  to  the  ground,  and 
for  two  hours  there  was  a  sense  of  movements  of  herself  and  objects 
to  the  right  (the  deaf  side).  Occasionally  there  is  a  sensation  as  of  a 
blow  behind  the  ear,  A  patient  who  felt  as  if  rapidly  whirled  round 
from  the  deaf  side  had  also  a  sense  of  pressure  on  the  side  of  the  head, 
seeming  to  nuikeher  turn.  When  the  sullerer  falls,  it  may  be  impos- 
sible for  him  to  rise,  so  intense  is  the  giddiness.  In  some  very  severe 
attacks  there  is  a  moment's  loss  of  C(>nhciousness,  as  might  be 
expected  from  the  intense  derangement  of  the  functions  of  the  brain. 
This  occurs  chiefly  in  attacks  that  are  very  sudden  in  onset,  and  in 
which  the  subjective  giddiness  is  very  intense.  There  is  no  suc- 
ceeding "dazed"  feeling  as  in  epilepsy,  but  the  vertigo  continues, 
often  for  hours.  In  other  cases,  sight  may  be  indistinct  for  a  few 
minutes.  Alter  stwere  vertigo  has  lasted  for  a  short  time,  nausea 
comes  on,  followed  by  vomiting;  the  patient  becomes  pale,  and  a  cold 
sweat  breaks  out.  The  ])allor  and  physical  depression  are  often 
extreme,  and  very  alarming  in  as|)ect.  If  the  giddiness  persists,  the 
vomiting  may  go  on  for  some  hours,  and  after  the  stomach  has  been 
emptied,  bile  is  brouv^ht  up.  as  is  usual  in  continued  vomiting;  this 
is  ])opularly  regarded  as  conclusive  proof  that  the  attack  was  due  to 
**  bdiousness."  The  vertigo  is  often  increased  by  any  movement  of 
the  head,  and  the  ])atieut  may  be  unable  to  raise  the  head  from  the 
pillow  without  being  sick.  Gradually,  however,  the  attack  passes 
away,  but  for  a  few  days  the  patient  experiences  more  than  the 
ordinary  amount  of  vertigo,  and  the  interference  with  the  functions 
of  the  stomach  occasions  some  indigestion,  and  especially  some  diar- 
rhoea. Yaso-motor  disturbance  sometimes  precedes  the  onset,  and 
<:onnected  with  it  are  various  cephalic  sensations,  from  general 
pulsation,  greatest  in  the  head,  or  a  "rushing  to  the  head,*'  to  a 
sense  of  "  something  passing  over  the  brain,"  and  other  allied 
sensations. 

Often  the  paroxysms  are  much  slighter  in  character,  and  are 
unattended  by  vomiting,  or  even  by  nausea.  There  maj  be  merely 
a  sudden  tendency  to  full,  or  sudden  movement  of  objects,  or  a 
tendency  to  deviate  to  one  side  in  walking.  Attacks  sometimes  come 
on  at  night,  and  may  be  distinctly  related  to  the  horizontal  posture, 
so  that  the  patient  has  to  sit  up  from  time  to  time  to  get  rid  of  the 
giddiness.  This  is  probably  related  to  an  affection  of  a  special  part 
of  the  semicircular  canals.     Paroxysms  may  also  occur  during  slo(*p. 
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and  wake  the  patient.  Tbe  duration  of  the  paroxysms  yaries  from  a 
few  minutes  to  several  hours,  and  bears  a  general  correspondence  to 
their  seyeritj.  Severe  attacks  maj  occur  at  intervals  of  a  lew  weeks  or 
months,  or  even  years.  Between  them  there  is  often  slight  persistent 
unsteadiness,  or  occasional  periods  of  slight  yertigo,  or  the  patient 
may  be  perfectly  free  from  giddiness. 

Ocular  symptoms,  secondary  in  origin,  are  present  in  some  instances.* 
In  cases  of  ear  disease,  an  increase  of  pressure  within  the  ear,  as  by 
pressing  firmly  the  anti tragus  over  the  opening  of  the  meatus,  may 
cause  nystagmus.  Dunng  paroxysms  of  yertigo  the  patient  may  be 
conscious  of  a  jerky  moyement  of  objects,  a  quick  motion  in  one 
direction  and  slow  return,  like  that  sometimes  produced  by  nystagmns, 
and  I  have  known  it  to  correspond  with  intermitting  tinnitus.  This 
apparent  movement  may  sometimes  alone  be  caused  by  pressure 
on  the  meatus  ;t  and  nystagmus  may  be  produced,  with  yertigo,  by 
disease  of  the  middle  ear,  of  course  through  the  secondary  affec- 
tion of  the  labyrinth.  It  has  been  known  to  persist  after  the  ear 
disease  was  cured,  even  for  ten  years.^  I  have  several  times  known 
double  vision  to  occur  during  or  after  a  paroxysm :  in  one  case  of  pure 
aural  yertigo,  each  attack  was  followed  by  double  yision,  jerky  move- 
ment of  objects,  and  distinct  erroneous  projection  in  the  direction  of 
the  movement,  so  that,  if  the  patient  attempted  to  touch  an  object* 
the  hand  went  too  far  in  that  direction.  Slight  diplopia  is  sometimes 
due  to  nystagmus  that  is  not  quite  equal  in  the  two  eyes.  It  is  apt  to 
cause  an  error  in  diagnosis. 

In  most  of  tbe  cases  the  auditory  symptoms  comprise  both  tinnitus 
and  deafness.  These  correspond  in  side,  except  in  rare  cases  in  which 
one  is  bilateraL  The  deafness  may  present  any  degree  of  intensity, 
but  is  generally  sufficient  to  be  a  source  of  trouble  to  the  patient,  and 
always  involves  hearing  through  the  bone  (see  p.  263).  In  the  cases 
in  which  the  loss  of  hearing  is  slight,  and  unknown  to  the  patient,  it 
is  generally  one-sided ;  tbe  watch  can  be  heard  loudly  through  the 
bone  on  one  side,  and  not  at  all  on  the  other,  or  the  notes  of  Galton's 
whistle  (very  high-pitched  sounds)  are  inaudible  on  one  side,  and  the 
loss  is  emphasised  by  corresponding  tinnitus.     On  the  other  band, 

*  According  to  Cyon,  irritation  of  each  of  the  semicircular  canaU  produces  its 
own  special  effect  ou  tbe  position  of  tbe  eyes. 

f  In  *  Brain/  vol.  iii,  Dr.  Hugbliiigs  Jackson  describes  a  case  of  aural  vertigo  in 
which  objects  appeared  to  move  from  tbe  affected  ear  in  nystagmic  jerks,  and  quotes 
a  CA^  of  ear  disea^  in  which  pressure  caused  objects  to  appear  to  move  towards  the 
affected  ear.  In  several  cases  a  similar  spontaneous  movement  has  been  described  to 
me,  and  cases  are  not  at  all  rare  in  which  it  can  be  produced  by  pressure. 

X  Urbantschitch,  1884.  In  this  association  it  is  instructive  to  note  that  in  ona 
case  a  puisiiing  tinnitus,  without  vertigo,  was  associated  with  jerking  movements  of 
the  body  and  riead,  the  result,  as  it  seemed  to  the  patient,  of  an  irresistible  impulse 
induced  by  the  sound.  It  doubtless  depended  on  the  influence  of  conjoined  disturb- 
ance of  the  semicircular  canals  on  the  motor  centres,  and  presenU,  as  it  were,  a 
general  extension  of  the  tendency  to  nystagmus. 
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absolute  deafness  is  8carc«ly  ever  met  with,  porliaps  because  when  al! 
hearing  is  lobt  vertigo  usually  censes. 

Tinnitus  is  present,  at  some  time,  in  the  vast  majority  of  thecases, 
and  in  almost  all  is  persistent.  It  may  present  most  of  the  variationg 
described  at  p.  270.  A  continuous  sound  is  the  most  common ;  pul>at- 
ing  sounds  are  occasiotially  described,  but  are  less  frequent  than  in 
the  tinnitus  tbat  occurs  without  vertigo.  The  intensity  of  the  sound 
is  usually  moderate,  and  sometimes  slight,  but  it  often  becomes  more 
intense  at  the  ouset  of  a  ]>aroxysm  of  vertigo,  and  may  then  become 
very  loud.  Thus  one  patient,  who  habitually  heard  a  noise  like  a 
distant  waterfall,  said  that  with  the  vertigo  it  rapidly  increased  in 
loudness,  and  was  like  an  express  train  coming  past  a  station,  and  as 
it  l^ecame  loudest  *'  it  seemed  to  force  on  the  giddiness."  It  is  ex- 
ceedingly rare  for  the  noise  to  be  confined  to  the  paroxysms  of  vertigo. 
On  tbe  other  hand,  it  is  not  at  all  uncommon  for  no  increase  of  the 
tinnitus  to  take  place  on  the  occurrence  ot  the  giddiness, and  paroxysms 
ot  tinnitus  may  not  coincide  with  those  of  vertigo. 

An  attack  ot  vertigo,  however  severe  and  however  alarming  it  may 
be  to  the  sufferer,  is  attended  with  little  danger.  Nevertheless  it  is 
possible  that,  in  a  patient  with  a  feeble  heart,  tbe  prostration  may  go 
on  to  fatal  syncope.  Tbe  chief  danger,  however,  is  in  the  cases* 
fortunately  extremely  rare,  in  which  the  labyrinthine  lesion  is 
intensely  irritating,  and  the  cerebral  disturbance  induced  is  so 
intense  as  to  lead  to  fatal  exhaustion. 

Among  the  complications  of  the  affection  we  can  scarcely  reckon 
the  signs  of  labyrinthine  disturbance,  since  these  are  really  part  of  it. 
Many  sufferers  present  varied  indications  of  nerve  weakness,  partly 
Secondary  to  tbe  vertigo  and  to  the  tinnitus  (q.  v.)  which  so  often 
attends  it,  partly  associated,  and  disposing  the  centres  to  greater 
derangement  under  the  influence  of  the  peripheral  disorder.  Other 
neurotic  affections  sometimes  co-exist ;  true  epilepsy  may  accompany 
iudvpi^udent  aural  vertigo,  and  tbe  affection  is  sometimes  met  with 
in  tbe  subjects  of  migraine.  These  diseases  may  also  aid  in  intensi- 
fying the  central  disturbance.  Disorders  of  the  digestive  system  are 
common,  and  both  excite,  and  result  from,  the  attacks,  while  some 
patients  present  conhpicuous  evidence  of  gout. 

The  course  of  aural  vertigo  varies  according  to  the  nature  of  the 
moroid  process.  If  this  is  steadily  progressive,  the  hymptoms  may 
only  cease  when  all  hearing  power  is  destroyed.  Happily,  however, 
lLie>e  cases  are  rare ;  in  the  majority,  either  the  changes  in  the  laby- 
rinth are  not  progressive,  and  the  tendency  to  giddiness  lessens  in  the 
course  of  time,  or  else  tbe  tendency  can  be  kept  down  by  treatment. 
I  have  known  perfect  rerovery  to  occur  in  many  cases  in  which  the 
attacks  of  giddiness  were  most  severe. 

Pathology. — The  chief   facts  regarding  the  pathology  of  laby- 
rinthine vertigo  have  b«  en  aln  a<ly  mentioned,  but  one  or  two  other 
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points  remain  for  consideration.  We  must  refer  the  vertigo  to 
changes  in  the  semicircular  canals,  but  we  must  bear  in  uiind  the 
fact  that  it  must  always  be  perceived  through  the  medium  of  cortical 
centres,  influenced  by  the  derangement  of  lower  mechanisms.  The 
readiness  with  which  these  are  disturbed  must  influence  the  result. 
The  precise  mode  in  which  the  affected  labyrinth  acts  on  the  centres 
is  still  unknown.  It  probably  varies  much,  but  is  more  often  by  the 
stimulation  of  the  fibres,  rather  than  by  simple  diminution  of  func- 
tion. This  conclusion  is  su|j:gested  by  the  results  of  experiments  on 
animals,  and  is  in  harmony  with  the  fact  that  there  may  be  gradual 
loss  of  function,  to  judge  by  progressive  deafness,  without  vertigo. 
Thus  the  morbid  process  is  more  nearly  allied  to  the  irritation  which 
causes  tinnitus  than  to  that  which  causes  deafness.  Loss  of  function 
seems  chiefly  effective  when  on  one  side  only,  and  vertigo  from  biLiteral 
destruction  of  the  labyrinth  is  commonly  transient. 

It  is  doubtful  whether  we  can  refer  the  paroxysmal  character  of  the 
affection  directly  to  the  labyrinthine  disease.  The  labyrinthine 
irritation  probably  brings  the  centre  for  equilibration  (or  the  centre 
in  which  the  centripetal  influences  are  co-ordinated)  into  a  state  of 
instability,  in  which  a  sudden  violent  derangement  may  occur  on  some 
slight  exciting  influence,  or  even  without  any  excitant  that  can  be 
traced.  This  conclusion  is  indicated  by  the  extreme  intensity  of 
many  paroxysms,  in  which  the  sufferer  is  hurled  to  the  ground  with 
convulsive  violence,  without  any  coincident  indication  of  special 
aural  disturbance.  In  some  cases  a  slight  aural  disturbance  may 
perhaps  excite  the  paroxysm,  but  even  when  a  sudden  loud  subjective 
sound  occurs  as  the  vertigo  comes  on.  we  cannot  take  this  as  proof  of 
a  labyrinthine  irritation  of  corresponding  intensity,  because  it  is 
possible,  and  even  probable,  that  the  sound  associated  with  the  vertigo 
may  be  of  central  origin,  due  to  the  extension  of  the  central  disturb- 
ance to  the  centres  for  hearing.  Through  these,  of  course,  simple 
tinnitus  is  perceived,  and  their  over-action  must  cause  subjective 
sensations  precisely  like  those  produred  in  the  labyrinth.  The  sound 
may  thus  be  rather  part  of  the  attack  than  an  indication  of  its  cause. 
This  view  of  the  nature  of  the  symi)toms  enables  us  to  understand 
that  severe  paroxysms  may  occur  when  the  labyrinthine  change  is 
apparently  slight,  and  also  the  co-operation  of  stomach  disturbance  in 
exciting  the  paroxysms. 

Diagnosis. — The  diagnosis  of  labyrinthine  vertigo  depends  on  the 
coincidence  of  vertigo  of  definite  character  with  indications  of  derange- 
ment of  the  functions  of  the  labyrinth, — tinnitus,  and  deafness  not 
due  merely  to  impairment  of  the  conduction  through  the  external 
meatus  or  middle  ear.  The  indications  of  this  have  been  already 
described  (p.  263).  If  the  loss  of  hearing  is  trifling,  its  significance 
is  greater  if  it  is  one-sided  It  roust  be  rememb<Tod  that  the  fact 
that  paroxysms  are  excited  by  stomach  disturbance  does  not  prove 
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that  the  vertigo  is  simply  gastric.  A  gentletnao  had  always  beea 
lial^le  to  attacks  of  acute  dyspepsia,  but  they  were  never  attended  wiih 
giddiness  until  he  bt^came  deaf;  afterwards,  each  dyspeptic  attack 
was  accompanied  by  severe  vertigo.  The  diagnouis  of  aural  vertigo 
is  occasionally  helped  by  the  fact  that  giddiness  may  be  brought  on 
by  a  sudden  movement  of  the  head  in  one  direction  and  not  in  another, 
or  by  suddenly  increasing  the  pressure  in  one  ear. 

Gases  of  epilepsy,  in  which  the  aura  is  an  auditory  sensation  accom- 
panied by  giddiness,  may  be  mistaken  for  labyrinthine  vertigo.  The 
distinction  depends  on  the  fact  that  in  the  latter  there  is  usually 
persistent  tinnitus,  impaired  audition,  and  more  or  less  constant  slight 
vertigo,  while  loss  of  consciousness  is  extremely  rare,  and  is  confined 
to  an  occasional  very  violent  paroxysm.  Such  a  paroxysm  is  followed 
by  vomiting  and  by  prolonged  giddiness.  In  epilepsy,  loss  of  con- 
sciousness is  tlie  rule ;  there  is  no  subsequent  vertigo,  but  a  slow 
return  of  normal  consciousness,  and  indications  of  a  convulsive  seizure 
can  usually  be  ascertained.  It  must  be  remembered  that  the  two 
diseases  sometimes  co-exist. 

It  is  a  very  common  thing  for  aural  vertigo  to  be  mistaken  for  a 
slight  attack  of  organic  cerebral  disease,  congestion,  or  an  actual  vas- 
cular lesion.  The  error  is  the  more  easy  because  both  classes  of 
disease  are  common  in  the  degenerative  period  of  life ;  but  it  gene- 
rally arises  from  ignorance  of  the  occurrence  and  frequency  of  laby- 
rinthine vertigo.  It  is  a  mistake  the  more  easily  made,  because  the 
prostration  and  pallor  that  are  the  consequence  of  the  giddiness  are 
very  like  those  that  result  from  a  cerebral  lesion.  The  diagnosis 
rests  on  the  absence  of  otht^r  Bym[>toms  of  such  a  lesion  on  the  one 
hand,  aiid  on  tlie  presence  of  aural  symptoms  on  the  other;  while  in 
most  cases  the  decision  is  much  helped  by  the  fact  that  the  patient 
has  had  other  attacks  of  simple  giddiness,  which  are  as  significant  if 
they  have  been  blight  as  if  they  have  been  severe.  In  a  cerebral 
attack,  loss  of  consciousness  is  out  of  proportion  to  the  vertigo, 
whereas  in  the  other  it  is  slight,  often  imperfect,  and  dearlj  subor- 
dinate to  the  intensity  of  the  giddiness. 

Peoonosis.— The  prognosis  is  distinctly  serious  chiefly  in  cases  of 
steadily  progressive  disease  of  the  labyrinth,  in  which  the  symptoms 
may  persist  in  spite  of  all  treatment,  until  complete  destruction  of  the 
nerve-endings  brings  a  cessation  alike  of  the  giddiness  and  of  the 
power  of  hearing.  It  is  still  more  grave  in  the  case  of  extreme  seventy 
from  acute  lesions,  but  these  are  so  rare  that  they  scarcely  influence 
the  general  prognosis.  In  most  other  cases,  the  prognosis,  although 
uncertain,  is  not  definitely  bad;  improvement  is  exceedingly  common, 
and  in  many  cases  goes  on  to  recovery,  if  careful  and  persistent  treat- 
ment can  be  secured. 

Tbeatment. — In  the  treatment  of  aural  vertigo  we  must  recognise 
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the  double  element  in  tbe  pathology  of  the  disease,  the  labyrinthine 
irritation,  and  the  central  instabiiitj  induced  by  the  irritation ; 
the  latter  may  be  to  some  extent  in  excess  of  its  cause.  The 
central  disturbance  is  lessened  by  bromide,  which  almost  always 
reduces  the  tendency  to  vertigo,  and,  when  this  is  slight,  may  remove 
it  altogether.  Twenty  grains  should  be  given  two  or  three  times 
a  dav,  and  the  addition  to  each  dose  of  a  few  minims  of  tincture 
of  belladonna  seems  to  increase  its  effect.  Hydrobromic  acid  has 
been  recommended,  but  must  be  converttKl  into  bromide  in  the  blood, 
and  only  a  quite  inadequate  dose  of  bromide  can  be  given  in  the  acid 
form.  But  it  is  also  important  to  strengthen  any  weakness  of  the 
nervous  system  that  can  be  traced. 

Tbe  local  irritability  is  commonly  lessened  by  counter- irritation, 
whether  the  lesion  is  inflammatory  or  degenerative.  The  most  effec- 
tive counter-irritant  is  a  small  blister  over  the  mastoid  process.  It 
is  remarkable  how  rapid  and  marked  may  be  the  effect  of  a  blister  on 
all  the  symptoms,  especially  in  recent  cases.  Drugs,  unfortunately, 
have  very  little  influence  over  morbid  processes  in  the  labyrinth, 
unless  these  are  of  a  specific  nature.  Syphilitic  inflammation  can  be 
readily  removed,  and  the  more  common  gouty  changes  can  be  lessened 
in  a  very  marked  degree  by  appropriate  treatment.  In  the  latter  class 
I  have  several  times  known  treatment  remove  not  only  die  vertigo, 
but  the  tinnitus  and  the  deafness,  so  that  even  the  power  of  hearing 
through  the  bone,  before  completely  lost,  became  normal.  Purgatives, 
alkalies,  and  colchicum  were  the  effective  agents,  but  it  is  desirable 
•to  employ  also  counter-irritation,  and  at  first  to  give  bromide  also,  in 
order  to  lessen  the  morbid  irritability  of  the  centre.  Tbe  bromide 
of  lithium  is  a  convenient  salt  to  use  in  these  cases,  and  some  citrate 
of  lithia  may  be  added.  It  must  be  remembered,  however,  that  de- 
generative changes  occur  earlier  and  progress  more  speedily  in  gouty 
subjects  than  iu  others,  and  hence,  in  such  patients,  the  change  in 
the  labyrinth  does  not  always  prove  amenable  to  the  special  treat- 
ment. 

We  can  get  little  help  from  dinigs  in  dealing  with  other  chronic 
changes  in  the  labyrinth.  Charcot  first  suggested  that  agents  which 
have  a  special  action  on  this  structure  may  possibly  exert  an  influence 
antagonistic  to  the  morbid  process.  With  this  object  he  gave  large 
doses  of  quinine,  so  as  to  produce  cinchonism.  The  patients  were 
worse  for  the  time  being,  but  when  the  influence  of  the  quinine  had 
passed  away,  some  of  them  were  distinctly  better.  I  have  not 
found  the  effect  of  quinine  so  satisfactory  as  that  of  salicylate  of 
soda,  and  I  think  that  more  good  is  done  by  giving  it  in  moderate 
doses,  five  grains  three  times  a  day,  than  by  administering  it  in  such 
quantities  as  to  produce  toxic  ear-symptoms.  In  several  cases  in 
which  other  treatment  had  failed,  the  moderate  doses  of  salicylate 
rendered  both  the  vertigo  and  tinnitus  less  troublesome.  In  all  cases 
the  conditions  that  lessen  the  tinnitus  should  be  ascertained,  and 
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as  far  as  possible  tbeir  co-operation  should  be  secured,  since  tbej  mkj 
also  exert  a  similar  effe(;t  ou  the  nerves  concerned  in  causing  Tertigo. 

It  is  important  to  treat  any  morbid  influence  that  maj  co-operM.te 
in  exciting  the  vertigo.  The  general  health  mu»t  be  im|»roved  by 
tonics ;  exposure  of  the  head  to  cold  should  be  avoided,  and  the  bowels 
should  bo  kept  open.  Of  special  importance  is  the  treatment  of  the 
dys{>epsia  which  often  co-exists,  and  has  a  very  powerful  influence  in 
exciting  the  giddiness.  As  far  as  pra(;ticabU>,  patients  who  are  liable 
to  vertigo  should  avoid  stooping,  and  sudden  movements  of  the  bead. 

Nocturnal  Vertigo. — Most  p**r8ons,  perhaps  all,  have  Wen  occasion- 
ally disturbed  when  falling  asleep,  or  just  after  going  to  sl^ep,  by  a 
sudden  sensation  of  falling  from  a  height.  Sometimes  it  is  accom- 
panied by  a  dream.  I  believe  that  this  is  really  slight  labyrinthine 
vertigo,  due  to  spasmodic  contraction  of  a  tympanic  muscle,  which 
suddenly  chunges  the  pn^ssure  within  the  labyrinth.  Those  who 
wake  up  quickly  during  this  sensation  may  distinctly  hear  the  peculiar 
vibratory  sound  characteriMtic  of  intra-aural  muscular  contraction. 
It  is  identical  in  character  with  that  which  many  persons  may  produce 
at  will  by  contracting  the  orbiculares  palbebrarum,  and  at  the  same 
time  turning  the  eyeballs  upwards.  What  muscle  C(»ntracts  is  un- 
certain ;  it  is  perhaps  the  staprdius,  which  would  suddenly  lessen  the 
pressure  in  the  labyrintli.  As  soon  as  the  sound  of  the  contraction 
ceases,  the  sense  of  falling  ceases  also.  These  attacks  may  be  pre- 
vented by  a  dose  of  bromide. 

Other  Fobms  of  Vebtioo. 

We  have  seen  that  it  is  excet»dingly  rare  for  definite  vertigo  to  cecur 
apart  from  aural  symptoms,  and  it  is  certain  th:it,  in  the  majority  of 
cases  in  which  such  vertigo  has  been  ascribed  to  other  causes,  these 
have  only  had  an  exciting  influence,  and  the  symptom  has  been  essen* 
tially  due  to  the  effect  of  unobtrusive  labyrinthine  disease,  bringing 
the  centre  into  an  unstable  condition.  This  is  certainlv  true  of  the 
majority  of  Cdses  of  gastric  vt*i'tigo,  which  was  formerly  thought  to  be 
so  common  ;  the  niiTe  presence  of  d  vspepsia  was  regarded  as  a  suffi- 
cient explanation  of  the  giddiness.  Certainly  vertigo  of  purely  gastric 
origin  does  not  constitute  more  than  5  per  cent,  of  the  cases  in  which 
definite  giddiness  is  the  prominent  symptom.*  The  giddiness 
met  with  in  such  cases  is  similar  to  that  al>ove  described  as  met 
with  in  the  aural  form.      The  diagnosis  rests  on  the  fact  that  it 

*  I  do  not  think  it  \n  quite  certain  that  there  is  such  a  thing  as  doAtii'e  vertigt) 
of  purely  gaxtric  orif^iii  Tliirty  ycard  a^o  80  per  cent,  of  e«»eH  of  g'uhiinest 
were  HUp)>oHe<l  to  he  due  boU'In  to  the  Htoumch.  Hut.  we  now  know  that  in  90  per 
cent,  of  the  cases  of  definite  giddini'xs  h  nioihid  state  of  the  lahyrinth  is  the  real 
cause  of  the  vertigo.  It  is  pottxihle  that  in  the  s  lall  remainder,  of  apparently 
gastric  giddiness  tli*re  is  some  other  intiuence  that  is  the  real  (*ause,  e.^,  a  morbid 
state  of  the  seiuicirouiar  canals  causing  no  auditory  symptouoks,  aad  ao  not  to  be 
detected  suve  by  its  utt'ects. 
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distinctlj  follows  stoinacli  disturbance,  and  no  other  cause  can  be  dis- 
covered. The  treatment  needed  is,  first,  that  for  the  gastric  disorder, 
HDd  secondly,  the  reduction  of  the  central  irritability  by  bromide. 

Vertigo  occurs,  in  slight  and  vague  form — a  mere  sense  of  unsteadi- 
ness— as  a  symptom  of  many  morbid  conditions,  in  which,  howeyer, 
it  is  subordinate  to  other  more  characteristic  symptoms.  Thus  it  is 
met  with  in  unsemia,  in  hysteria,  and  in  yarious  conditions  of  nervous 
weakness.  It  is  met  with,  although  rarely,  as  part  of  an  attack  of 
migraine.  It  occurs  also  in  the  old  whose  brains  are  ill-nourished,  in 
consequence  especially  of  arterial  degeneration,  and  also  at  the  onset  of 
various  vascular  lesions  of  the  biaiu,  of  which  it  may  be  a  premonitory 
symptom.  Tiie  subjects  of  senile  atheroma  may  suffer  from  occasional 
severe  or  constant  slight  vertigo,  usually  vague  in  character.  The 
symptom,  occurring  in  the  old  apart  from  distinct  cause,  is  thus  some- 
times of  serious  significance,  especially  when  it  is  paroxysmal  and 
when  headache  is  associated  with  it.  It  seems  to  be  the  result  of  the 
local  interference  with  the  blood  supply,  and  suggests  that  an  attack 
of  hemiplegia  is  not  unlikely.  But  care  must  be  taken  not  to  mistake 
for  this  the  vertigo  that  is  due  to  labyrinthine  degeneration,  senile  or 
gouty.  Many  of  those  who  suffer  from  this  comparatively  unimportant 
form  are  alarmed,  and  indeed  injured,  by  groundless  apprehensions  of 
apoplexy.  Vertigo  is  a  prominent  symptom  in  some  cases  of  intra- 
cranial tumour,  especially  in  tumours  of  the  cerebellum  or  of  the  pons 
Varolii  (see  pp.  98  and  822),  and  it  is  very  intense  in  lesions  of  the 
middle  peduncle  of  the  cerebellum. 

Epileptic  vertigo  is  a  common  form ;  the  sensation,  in  all  its  varieties, 
occurs  as  the  first  symptom  of  the  epileptic  attack,  and  may  be  due 
to  the  inequality  in  the  motor  dischai-ge  in  the  two  hemispheres  that 
causes  the  initial  deviation  of  the  head  and  eves,  and  sometimes  a 
definite  rotation  of  the  body,  but  pronounced  examples  are  occasionally 
met  with. 

Definite  vertigo  is  occasionally  met  with  apart  from  any  recognisable 
morbid  state,  aural,  gastric,  or  other,  to  which  it  can  be  ascribed. 
This  form,  in  ignorance  of  its  nature,  has  been  termed  essential  vertigo. 
Most  cases  so  described  are  labvrinthine,  and  those  that  can  be 
regarded  as  independent  of  the  common  causes  are  so  rare  that  we 
have  little  definite  knowledge  of  their  characters  or  nature. 

One  peculiar  variety  is,  however,  unconnected  with  the  common 
causes  of  giddiness,  and  from  its  features  may  be  termed  epileptoid 
vertigo,  if  it  is  recognised  that  the  name,  does  not  involve  any  actual 
connection  with  epilepsy.  In  this  form  sudden  atticks  of  severe 
vertigo  recur  for  months  or  years,  with  or  without  vomiting  or  vaso- 
motor disturbance,  but  with  perfect  freedom  in  the  intervals.  In  the 
suddenness  of  the  attacks,  their  independence  and  recurrence,  they 
resemble  epilepsy,  but  they  exhibit  no  tendency  to  pass  into  this 
disease.  They  differ,  moreover,  in  their  frequent  excitation  by  fatigue^ 
and  in  the  long  duiution  of  the  symptom,  often  for  half  an  hour  or 
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even  one  or  two  hours.  The  sensation  may  be  ol.)j»^ctive  or  Bubjective, 
or  both;  obj<'cts  sometimes  seem  to  rotate  rapidly  round  a  central 
point.  The  vertip^o  may  or  may  ubt  induce  vomiting.  Young  a<lult8 
have  been  the  subjects  m  the  few  cases  I  have  seen.  The  occurrence 
of  the  attacks  is  facilitated  by  fatigue  and  whatever  depresses  the 
nervous  syHtem.  Mental  tranquillity  and  physical  rest  are  important 
elements  in  tbe  treatment,  and  I  have  found  the  administration  of 
nitro- glycerine  in  alcoholic  solution,  with  a  little  hydrobromic  acid, 
and  sometimes  also  some  bromide,  particularly  efiEective.  It  should 
be  given  regularly  three  times  a  day  after  food* 
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Not  far  removed  from  vertigo,  at  least  in  some  of  its  features,  is  a 
peculiar  symptom  which  has  been  recently  described  under  this  name, 
but  is  certainly  much  less  rare  than  the  unfamiliar  character  of  the 
term  might  suggest.  Tbe  sufferer  from  it,  when  walking,  will  suddenly 
fall  to  the  ground  (astasia),  often  forwards  ;  it  seems  to  him  his  legs 
give  way.  When  sitting,  he  will  suddenly  bend  forwards,  his  head 
dropping  on  his  chest,  and  his  body  seeming  to  lose  its  power  of  support 
(abasia).  In  either  case,  in  a  minute  or  two,  normal  strength  returns, 
and  he  is  able  to  proceed  as  before  the  curious  attack.  There  is  never 
loss  of  consciousness.  Barely  there  has  been  a  sensation  of  slight 
vague  **  giddiness  "  at  the  onset,  but  it  is  a  symptom  quite  distinct 
from  vertigo.  Occasionally  the  fall  has  been  preceded  by  a  sensation 
as  if  struck  by  a  hammer  on  the  back  of  the  neck.  It  occurn  chiefly 
in  persons  past  middle  life,  especially  in  the  gouty  and  in  those  who 
have  degenerated  vessels.  It  has  l>een  thought  to  be  of  grave  signi- 
ficance, but  is  certainly  far  less  serious  than  the  somewhat  analogous 
paroxysmal  dyslexia  (see  p.  116).  In  the  cases  I  have  seen  the  sym- 
ptom has  passed  away  under  the  influence  of  nervine  and  cardiao 
tonics,  and  the  treatment  and  regimen  suited  for  the  constitutional 
condition.  The  symptoms  must  not  be  confounded  with  the  '*  giving 
way  of  the  legs"  met  with  in  hysteria,  nor  with  the  similar  attack, 
accompanied  by  transient  loss  or  obscuration  of  consciousness,  of 
minor  epilepsy. 
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The  word  "neural^'ia"  means  simply  "nerve  p«in;**  such  pain 
may  be  due  to  actual  disease  of  a  nerve-trunk,  by  which  its  fibres  are 
irritated,  or  it  may  occur  without  any  organic  lesion.  It  is  true  that 
the  absence  of  such  morbid  change  cannot  often  be  proved  by  actosl 
microscopical  examination,  but  the  transient  character  of  the  JNun, 
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and  its  migmtiou  frr»m  one  part  to  another,  frequently  afford  strong 
ooiifirmation  of  the  opinion  that,  in  a  large  number  of  the  cases  of 
local  nerve  pain,  the  syuiptoms  arenot  due  to  actual  organic  change. 
Two  classes  of  neuralgias  have  been  distinguished, — "  symptom  a  tic." 
in  which  the  pain  is  a  symptom  of  organic  dise<ise  of  the  nerves ;  and 
"idiopathic,"  in  which  the  malady,  in  the  first  instance  at  least, 
consists  only  in  functional  disturbance.  Both  of  these  forms  have 
been  called  "  neuralgia  "  by  some  writers.  By  others,  however,  the 
term  is  restricted  to  the  idiopathic  class,  and  this  seems  to  be  the  only 
logical  course.  It  is  manifestly  unreasonable  to  describe  intiamma- 
tion  of  nerves  as  "  neuralgia  '*  when  it  causes  much  pain  and  few 
other  symptoms,  and  as  "  neuritis  "  when  other  symptoms  predomi- 
nate over  pain.  But  the  distinction  of  the  two  forms  of  nerve  pain  is 
often  very  difficult  in  practice.  In  some  forms  described  as  neuralgia 
the  pain  has  certainly  been  generally  the  result  of  neuritis.  This  is 
the  case,  for  instance,  with  sciatica,  which,  as  stated  in  the  account  of 
the  disease  in  the  first  volume,  is  generally  an  inflammation  of  the 
nerve.  Yet  not  only  has  the  common  form  of  sciatica  been  described 
as  a  neuralgia,  but  its  symptoms  have  been  allowed  to  influence  the 
description  of  neuralgia  in  general.  In  ascertaining  the  clinical 
history  of  neuralgia  it  is,  therefore,  of  great  importance  that  only 
cases  should  be  used  in  which  a  primary  oi^anic  lesion  of  the  nerve 
trunk  or  centres  can  be  excluded  with  reasonable  confidence.  But  we 
have  practically  to  include  under  the  term  those  cases  in  which  an 
organic  process  causes  pains  that  persist  longer  than  their  cause,  or 
extend  far  beyond  its  range  of  direct  influence. 

The  subject  of  neuralgia  is  a  very  large  one,  so  numerous  are  the 
forms  of  the  disease,  and  so  varied  its  characters.  It  will  be  most  m- 
structive  to  consider  the  general  causes  and  symptoms  of  the  affection^ 
and  also  its  general  pathology,  before  describing  its  special  varieties. 

Etiology. — Neuralgia  is  essentially  a  disease  of  adult  life.  It  ia 
rare  before  puberty,  and  is  not  common  in  extreme  old  age,  although, 
when  the  disease  does  commence  late  in  life,  it  is  often  very  severe 
and  intractable.  Most  cases  commence  between  twenty  and  sixty 
years.  Children  enjoy  an  almost  complete  immunity  from  true 
neuralgia,  although  very  liable  to  certain  headaches  which  do  not  come 
iuto  this  category.  Womeu  are  more  prone  to  neuralgia  than  men, 
but  the  degree  of  their  liability  has  often  been  over-estimated,  and  the 
excess  ot  females  among  the  sufferers  disappears  in  the  second  half  of 
life.  Moi cover,  the  relative  liability  of  the  sexes  is  not  the  same  in 
the  several  varieties.  The  tendency  to  neuralgia  is  often  hereditary, 
although  not.  so  frequently  as  in  the  i^ase  of  migraine.  Anstie  found 
evidence  of  heredity  in  only  one  quarter  of  his  cases.  Sometimes  the 
inherited  tendency  is  not  special  but  general,  indicated  by  the  occur- 
rence in  ancestors  or  collaterals  of  epilepsy,  insanity,  and  other 
neuroses.     This  is  not  surprising  when  we  remember  that  the  chief 
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element  in  tbe  affection  seems  often  to  be  an  exoessiTe  action  of  the 
central  sensory  cells,  arising  in  them  or  induced  from  the  peripherj, 
but  analogous  to  tbat  which,  in  the  motor  and  other  oclUof  the  brain, 
gives  rise  to  the  various  forms  of  epilepsy. 

Tbe  subjects  of  neuralgia  often  present  a  peculiar  teoiperament. 
They  are  what  is  popularly  called  "  nervous,"^-excitable,  often  irri- 
table, anxious,  worrying  over  the  trifling  ills  of  life,  sleeping  badly, 
and  are  often  extremely  liable  to  headaches  not  distinctly  neuralgic 
in  character.  In  many  patitMits  the  neuralgic  tendency  is  deeply 
rooted ;  they  suffer  from  neuralgia  first  in  one  situation  and  then  in 
another  during  tbe  course  of  years.  Some  forms  are  especially  common 
in  those  who  present  tbe  symptom  of  '*  hysteria,"  but  whose  sufferings 
from  the  pain  are  not  the  less  genuine.  Other  yarieties  of  neuralgia 
may  also  occur  in  such  patients,  by  a  coincidence  which  has  only  the 
connection  of  a  common  cause.  Tbe  disease  is  more  frequent  in 
those  of  weakly  constitution  than  in  tbe  robust,  but  the  latter  do  not 
enjoy  complete  immunity.  Among  the  constitutional  relations  of 
neuralgia,  those  to  rheumatism  and  gout  are  especially  important. 
The  connection  with  rheumatism  is  often  conspicuous,  and  is  seen  in 
•everal  anpects.  Persons  who  are  liable  to  rheumatism  of  the  fibrous 
tissues  sometimes  suffer  from  [)ains  which  have  both  rheumatic  and 
neuralgic  characters, — not  specially  related  to  the  nerves  in  sitaation, 
and  yet  paroxysmal  and  unconnected  with  movement.  Such  pains 
are  especially  frequent  in  the  limbs  and  back.  Women  who  suffer 
from  rheumatoid  arthritis  are  often  also  liable  to  true  neuralgias 
ef  pfreat  severity.  A  young  lady,  for  instance,  suffered  for  several 
months  from  severe  paroxysms  of  pain  in  one  shoulder  and  the  dorsal 
S])ine,  apparently  neuralgic;  these  ceased,  and  she  was  immediately 
attacked  by  subacute  rheumatoid  arthritis.  Lastly,  both  rheumatic 
affections  and  neuralgia  are  certainly  sometimes  due  to  gout,  and 
probably  not  unfrequently  to  inherited  gout. 

Among  the  exciting  causes  of  neuralgia,  as  among  tbose  tbat  are 
remote,  impairment  of   general  health  takes  the  first  place.      The 
affection  may  be  excited  by  any  kind  of  debilitating  iufluenoe :  over- 
work of  mind  or  body,  over-lactation,  prolonged  fatigue,  and  anssmia 
of  every  degree  and  causation,  are  frequently  met  with  as  its  immediate 
antecedents.     Certain  forms  of  sensory  fatigue,  as  over-stimulation  of 
the  eyes,  sometimes  seem  to  have  a  special  influence.     Severe  emotion, 
or  its  physical  analogue,  mechanical  concussion,  are  also  occasional 
exciting  causes ;  the  former  is  often  combined  with  the  latter.     As 
examples  of  tbe  influence  of  emotion  two  cases  may  be  mentioned,  one 
of  slight,  tbe  otber  of  severe  neuralgia,  thus  induced.     A  lady  was 
intensely  distressed  after  parting  with  her  husband,  who  was  going  to 
America.     She  felt  on  tbe  point  of  bursting  into  tears,  and  as  if  the 
tears  would  give  her  relief.     Her  sister  said,  "  Do  not  cry  ;  jo\^  9haU 
not  CTj,*^     By  an  eflbrt  she  succeeded  in  restraining  her  teartf ,  but  was 
immediately  conscious  of  a  sense  of  intense  pressure  above  the  eye» 
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brows,  and  a  few  days  later  severe  supra-orhital  neuralgia  came  on 
upon  the  left  side,  and  lasted  for  several  weeks.  A  girl  of  eigbteen 
was  much  startled  and  alarmed  bj  the  unexpected  discharge  of  a  gun 
close  beside  ber.  Tbe  same  evening  facial  neuralgic  pain  came  on,  and 
continued  for  five  years  in  most  violent  paroxysms,  sometimes  on  one 
side,  sometimes  on  tbe  other.  In  this  connection  it  may  be  noted  that 
the  fiftb  nerve  is  especially  related  to  emotion,  both  by  influencing  tbe 
secretion  of  tears  and  also  as  the  sensory  nerve  of  tbe  chief  region  of 
emotional  display — tbe  face. 

No  single  actual  excitant  of  neuralgia  is  so  frequent  as  exposure  to 
cold,  sometimes  general,  sometimes  local  and  aflfeeting  the  part  in 
wbich  tbe  neuralgia  is  felt.  Yalleix  found  a  history  of  exposure  to 
cold  in  one  third  of  his  cases.  Cold  may  not  only  produce  neuralgia, 
but  may  also  excite  paroxysms  of  pain  when  the  neuralgia  is  due  to 
some  other  cause.  Another  frequent  cause  is  tbe  irritation  of  nerves, 
especially  near  their  peripheral  distribution,  which  induces  pain  ex- 
tending far  bevond  the  area  supplied  by  the  irritated  nerve.  A  com- 
mon example  is  the  wide- spread  pain  that  may  result  from  the  irritation 
of  a  carious  tooth ;  tbe  pain  may  extend  into  otber  divisions  of  the  fifth 
nerve,  and  even  into  the  region  of  the  cervical  plexus.  Moreover,  the 
pain  may  be  felt  only  or  chiefly  in  some  other  region  than  that  in 
which  it  is  produced.  Tbus  I  have  known  severe  neuralgia  confined 
to  the  second  division  of  the  fifth  to  be  due  to  a  carious  tooth  in  the 
lower  jaw,  and  cease  entirely  when  this  was  extracted.  Every  form 
of  neuritis,  except  that  of  purely  motor  nerves  or  branches,  may  have, 
as  its  sequel,  pain  of  long  duration,  which  may  be  regarded  as  a 
secondaiy  neuralgia.  Brachial  and  sciatic  neuritis,  either  primary 
or  traumatic,  local  or  migratory,  are  common  causes  of  this  form. 
Anotber  is  the  peculiar  neuritis  that  is  manifested  by  herpes  zoster. 
The  Severity  and  duration  of  tbe  subsequent  pain  ia  chiefly  serious  in 
late  life,  when  it  may  continue  even  for  one  or  two  years,  and  be  most 
distressing  in  severity.  Traumatic  lesions  of  nerves  without  any 
preponderating  neuritis,  constitute  another  cause,  and  often  give  rise  to 
pain  that  is  extremely  obstinate. 

Toxic  influences  often  induce  neuralgia.  Tbe  most  frequent  are 
alcobolism,  lead-poisoning,  and  the  presence  of  an  excess  of  sugar  in 
the  blood.  But  these  causes  also  produce  neuritis,  of  which  pain  and 
tenderness  may  be  the  only  evidence,  and  it  is  often  difficult  to 
exclnde  actual  inflammation  of  the  nerve.  At  the  same  time,  an  agent 
which  causes  neuritis  may  sometimes  merely  irritate  the  sensory 
strui'tures  and  produce  neuralgia.  This  statement  is  also  applicable  to 
gout,  tbe  influence  of  which  has  been  already  mentioned.  Both 
neuritis  and  neuralgia  may  unquestionably  result  from  acquired  and 
inherited  gout.  Milaria  is  another  powerful  cause,  but  its  influence 
is  seldom  seen  in  this  country,  except  in  those  who  have  been 
abroad.  Neuralgia  is  an  occasional  seijuel  of  various  auule  diseases 
whicU  depress  the  nervous  system,  but  it  follows  none  so  oflen  as. 
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influenza.  It  maj  then  occur  in  anj  locality,  Bometinies  after  a 
trifling  exciting  influence,  und  may  last  lor  weeks  or  monthH  ;  in  some 
cases  it  probably  succeeds  an  initial  neuritis.  The  syphilitic  poison 
has  been  thought,  by  some,  to  cause  true  neuralgia  during  its  acUTe 
stage,  but  the  evidence  is  not  htrong..  Occasionally,  those  who  haye 
had  syphilis  long  before  are  the  subjects  of  paroxysmal  puins,  io 
character  and  course  identical  with  those  of  tabes,  but  yet  present  no 
other  indiciition  of  this  disorder.  It  is  possible  that  this  is  a  '*  tabetic 
neuralgia,"  duo  to  degeneration  in  the  sensory  nerves,  such  as  occun 
in  tabes,  but  sparing  the  muscle  nerves,  in  which  it  causes  ataxj. 

Symptoms  generally. — The  great  symptom  of  neuralgia  ia  pain, 
spoutaueous,  paroxysmal,  and  lelt  in  certain  regions  of  nerve  distri- 
bution. It  is  usually  unilateral ;  when  bilateral  it  is  almost  always 
symmetrical  in  dihtribution.  Usually  the  pain  is  constant  in  seat  for 
a  time,  it  may  be  lor  many  years.  In  other  eases  it  changes,  now  in 
one  part,  now  in  another.  Thus  a  girl  aged  fifteen  had  suffered 
for  two  years  from  paroxysms  of  intense  pain  in  various  parts,  arms, 
legs,  back,  different  parts  of  the  head,  and  occasionally  universal. 

The  pain  is  never  constant  in  degree  ;  there  are  paroxysms  with 
intervals  of  com)>lete  freedom,  or  there  is  a  slight  continuous  |»ain 
with  intense  exacerbations.  Continuous  pain  may  be  merely  a  dull 
ache,  but  it  is  generally  acute  and  sharp  during  the  paroxysms,  and 
is  described  as  "darting,"  "stabbing,"  "boring,"  "burning,"  Ac; 
often  the  suflerer  can  tind  no  words  to  express  its  exact  character. 
The  sharp  pain  generally  has  a  darting  character.  A  series  of 
sudden  sharp  pains  occurs  every  few  minutes ;  the  series  of  successive 
pains  coubtitutes  a  paroxysm,  and  a  series  of  piiroxysms  an  attack. 
The  intervals  between  the  attacks  present  extreme  variation,  and  are 
Sometimes  remarkably  long  in  proportion  to  the  severity  of  the  pain. 
Thus  one  patient  will  have  attacks  daily  during  several  years,  while 
in  another  (as  in  an  actual  instance)  intervals  of  mauy  months  sepa* 
rate  groups  of  attiicks  of  most  intense  pain,  each  group  lasting  only 
a  few  days.  In  such  paroxysms  it  is  usual  tor  the  paius  to  commence 
suddenly,  but  they  are  rarely  as  severe  at  first  as  they  subsequently 
become.  Sometimes  a  peculiar  sensation,  such  as  throbbing,  heralds 
each  attack  of  pain.  The  attacks  gradually  increase  in  intensity,  and 
in  each  attack  the  separate  paroxysms  may  present  a  characteristio 
augment^itiou  and  decrease. 

The  pain  is  seldom  referred  to  the  skin ;  usually  it  is  more  deeply 
seated,  and  oiten  corresponds  to  the  position  of  a  nerve-trunk  and  its 
branches — a  fact  of  some  diagnostic  importance.  The  throbs  of  pain 
sometimes,  but  seldom,  coincide  with  the  arterial  pulsations.  There 
is  oiten  a  darting  movement  of  the  pain,  usually  towards  the  peri- 
phery— ceutrilugal;  less  commonly  from  the  periphery — centri|>etal ; 
biill  less  commonly  the  pain  darts  alternately  in  both  directions. 
Sometimes  it  seems  to  be  localised  in  a  single  point,  and  then  Hm^ 
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asnallj  a  boring  character.  When  most  intense  the  darting  pain 
radiates  to  other  nerve-regions  adjacent  to  that  in  which  it  is 
chiefly  felt. 

The  duration  of  each  attack  varies  according  to  the  number  of 
paroxysms  and  their  length.  Karelj  there  is  a  single  brief,  intense 
pain  ;  more  often  an  attack  lasts  several  hours.  In  tbe  intervals  there 
may  be  slighter  pain,  or  a  peculiar  sensation  in  the  part,  or  freedom. 
The  intervals  vary  from  a  few  hours  to  several  months.  Often 
periodicity  exists ;  it  may  be  exact  in  malarial  cases,  in  which  the 
pain  may  commence  at  the  same  hour  each  day,  or  at  intervals  of  two 
or  three  days.  Now  and  then  the  peiiodicity  is  exact  in  cases  tbat 
are  not  malarial.  The  pain  may  be  worse  at  the  catamenial  periods, 
and  may  even  occur  only  at  those  times.  When  there  is  continuous 
pain  in  the  intervals  between  the  paroxysms,  it  is  moderate  in  degree, 
but  often  troublesome  by  disturbing  rest. 

The  paroxysms  and  attacks  are  often  induced  by  certain  influences* 
external  or  internal,  such  as  by  exposure  to  cold,  sometimes  by  warmth, 
by  movement,  posture,  or  emotion.  In  some  cases  there  is  remarkable 
sensitiveness  to  atmospheric  influences.  When  the  paroxysms  occur 
at  regular  intervals,  an  influence  that  will  induce  the  pain  when  it  is 
"due,"  may  be  powerless  immediately  after  an  attack.  During  a 
paroxv  sm,  the  influences  that  will  bring  it  on  usually  intensify  the 
pain.  Movement  is  especially  influential  in  the  neuralgias  of  the  flfth 
nerve;  the  slightest  motion  of  the  jaws  may  induce  tbe  pain.  A 
touch  on  the  skin  may  have  the  same  effect;  nevertheless  in  many 
cases,  although  slight  pressure  increases  the  pain.  Arm  pressure  gives 
distinct  relief ;  even  when  mere  contact  with  the  skin  causes  an 
exacerbat  ion,  rough  rubbing  may  distinctly  relieve  the  suffering.  This 
difference,  however,  is  not  always  to  be  observed.  In  some  cases 
alcohol,  even  in  small  quantities,  invariably  intensifies  or  induces  the 
pain ;  in  other  cases  it  gives  relief.* 

This  increased  sensitiveness  of  the  skin  is  a  Tery  common  accom- 
paniment of  tbe  pain.  It  may  involve  all  forms  of  sensation,  although 
thermic  impressions  much  less  commonly  occasion  pain  than  does  a 
touch.  Sometimes  the  tactile  impression  seems  to  be  felt  as  pain; 
more  often  it  excites  an  increase  in  the  true  neuralgic  pain.  The 
hypersBsthesia,  or  hyperalgesia,  is  usually  limited  to  the  region  in 
which  tbe  spontaneous  pain  is  felt.  When  this  pain  follows  the 
course  of  a  nerve  it  is  commonly  most  intense  at  certain  spots,  and  at 
these  places  pressure  may  cause  a  special  increase  in  the  suffering. 
In  the  intervals  between  the  paroxysms  these  spots  may  remain 
tciuder,  and  pressure  upon  them  may  induce  a  paroxysm.     They  are 

*  Very  curions  facts  are  sometimes  met  with  in  regard  to  the  indaction  of  the 
pnin.  Thus  in  one  patient  intense  fron to-occipital  neuralgic  pnin  was  excited  by 
every  act  of  defeecation.  This  Action,  in  some  cases,  has  a  very  peculiar  influence 
on  the  nervous  system,  and  so  has  uiiciurition,  as  the  familiar  shiver  shows.  I  have 
known  micturition  to  be  attended  with  a  momeut'i  lots  of  consciousness. 
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not  usually  present  until  the  disease  has  lasted  for  some  time.  In 
recent  cases,  and  when  the  attacks  occur  onlv  at  long  intervals, 
although  there  is  no  persistent  tenderness,  the  pain  niaj  be  increased 
during  the  paroxysm  by  pressure  on  certain  places.  The  tender 
points  were  first  studied  hy  Yalleix,  and  hence  are  often  called  after 
him.  They  are  tolerably  uniform  in  their  position,  and  for  the  most 
part  correspond  either  to  the  place  at  which  a  nerve-trunk  emerges 
from  a  bony  canal,  passes  over  a  hard  structure,  or  passes  through  a 
fascia  to  become  superiicial,  or  to  the  point  of  division  of  a  nerve- 
trunk,  or  to  an  anastomosis  of  two  nerve- trunks.  They  are  preseiit 
in  about  half  the  cases ;  when  absent  there  is  sometimes  ill-defined 
tenderness  in  certain  areas. 

There  is  occaNioually  tenderness  of  the  vertebral  spine  corresponding 
to  the  origin  of  the  painful  nerve,  the  point  apophysaire  ol  Trousseau. 
It  is  probable,  as  Anstic  pointed  out,  that  the  relation  of  this  to 
neuralgia  has  been  exaggerated.  The  tenderness  of  certain  vertebral 
spines  is  common  apart  from  neuralgia,  and  there  is  not  always  a 
close  correspondence  between  the  position  of  the  spinal  tenderness 
and  the  seat  of  the  neuralgia.  In  trigeminal  neuralgia,  for  instance, 
there  may  be  tenderness  of  the  cervical  spines. 

Other  sensory  disturbances  are  occasionally  observed  in  neuralgia^ 
The  onset  of  the  pain  is  sometimes  preceded  by  numbness,  tingliog, 
&c.,  in  the  affected  area,  but  less  frequently  than  in  neuritis. 
Occiisionally  the  attack  of  pain  is  followed  by  transient  ansesthesia. 
Persistent  diminution  of  sensibility  is  only  met  with  in  cases  of 
''symptomatic  neuralgia,"  in  which  there  are  structural  changes  in 
the  nerves.  Increased  sensitiveness  to  pain  (hyperalgesia),  in  the 
whole  area  of  the  neuralgia,  is  not  uncommon.  Vomiting  is  rarely 
associated  with  simple  neuralgia,  although  so  common  in  migraine, 
in  which  the  pain  may  bear  a  superficial  resemblance  to  that  of 
neuralgia.  But  I  have  met  with  vomiting  in  two  cases  of  neuralgia; 
one,  bilateral,  in  the  anterior  branches  of  the  cervical  plexus,  and  the 
other  in  the  two  upper  divisions  of  one  fifth  nerve.  Severe  attacks 
in  women  often  cause  hysterical  symptoms  as  the  pain  is  subsiding. 

Muscular  spasm  may  be  excited  by  the  acute  paroxysms  of  pain, 
evidently  in  a  refiex  manner.  It  is  usually  confined  to  the  motor  nene 
related  to  that  which  is  the  seat  of  the  [)aiii,  but  sometimes  spreads 
to  adjacent  areas,  very  rarely  passing  into  a  general  convulsion.  lu 
a  case  of  crauio-spinal  neuralgia  eiich  paroxysm  was  attended  by  opis- 
thotonos so  severe  that  the  ))atient  rested  on  the  head  and  the  heels. 
The  exacerbation  of  the  pain  by  movement  may  lead  to  temporary 
diminution  of  mobility,  partly  voluntary,  partly  of  inhibitory  origin. 

Trophic  and  vaKO-motor  disturbance  sometimes  results  from  the 
deranged  nerve-influeuce.  Skin  eruptions  are  rare  ;  herpes  is  seldom, 
if  ever,  a  consequence  of  true  neuralgia,  although  neuralgic  pain 
80  often  accompanies  and  follows  herpes.  The  hair  of  the  part 
may  undergo  changes :    it   may  lose   its  pigment,  fall  off,   or  verj 
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rarely  overgrow.  Anstie  observed  temporary  greyness  of  a  lock  of 
hair  after  each  attack,  followed  at  last  by  permanent  change.*  I 
have  seen,  in  a  girl  of  eighteen,  loss  of  pigment  in  the  bair  above 
and  behind  each  ear,  following  neuralgic  pain  there  of  some  months' 
duration.  Yaso-motor  disturbance  often  accompanies  a  paroxysm. 
The  first  effect  of  the  pain  is  usually  to  cause  a  constriction  of  the 
vessels  of  the  part,  but  this  is  often  followed  by  their  relaxation ; 
flushing  of  the  skin  results,  and  the  throbbing  of  the  arteries  may 
considerably  intensify  the  pain.  The  arterial  dilatation  may  be 
general,  and  be  demonstrable  by  sphygmographic  tracings  (Anstie). 
In  one  case  of  trigeminal  neuralgia  all  the  veins  of  that  side  of  the 
face  became  distended  during  the  paroxysm,  and  as  the  pain  subsided 
pallor  replaced  the  flushing.  The  local  vascular  disturbance  may 
cause  local  sweating  or  local  oedema,  or  even  erythema,  sometimes 
mistaken  for  erysipelas.  The  oedema  thus  produced  is  occasionally 
considerable;  I  have  known  each  attack  of  cranial  neuralgia  to  be 
accompanied  by  great  swelling  of  the  whole  scalp,  due  to  this  con- 
dition, which  slowly  disappeared  some  hours  after  the  cessation  of  the 
pain.  In  another  curious  case,  attacks  of  pain  in  the  tongue  and  face 
were  attended  by  swelling  of  each  part,  which  usually  came  on  during 
the  night,  and  sometimes  occurred  with  very  little  pain.  Repeated 
attacks  of  such  vaso- motor  disturbance  may  lead  to  permanent  dila- 
tation of  the  vessels  of  the  surface,  and,  after  a  time,  to  thickeniug  of 
the  cellular  tissue,  periosteum,  and  other  structures. 

Pathology. — Few  questions  have  been  the  subject  of  more  con- 
troversy  than  the  pathology  of  neuralgia.  The  difference  of  opinion 
is  largely  due  to  the  different  senses  in  which,  as  we  have  seen,  the 
word  has  been  used.  The  problem  of  pathology  is.  What  is  the  nature 
of  nerve-pain  that  has  no  known  organic  cause  P 

In  neuralgia  we  have  two  symptoms ;  first,  spontaneous  pain,  and 
secondly,  "hyperflesthesia"  (more  properly  hyperalgesia),  t.  e.  the 
production  of  pain  by  sensory  impressions  that  are  not  usually  pain- 
ful :  the  former  includes  the  latter,  and  therefore  must  be  first  con- 
sidered. Spontaneous  pain  means  the  action  of  sensory  nerve- 
elenients  apart  from  local  external  stimulation.  The  pain  corre- 
sponds to  certain  peripheral  nerve-areas,  and  we  must  therefore 
look  for  its  cause  to  the  elements  constituting  a  peripheral  nerve- 
structure.  These  are  the  nerve-fibres,  their  peripheral  end-organs, 
and  the  central  cells  with  which  the  fibres  are  connected.  To  which 
of  these  can  we  ascribe  a  functional  activity  independent  of  external 
stimulation?  We  know  nothing  of  a  capacity  for  such  action  on 
tho  part  of  nerve- fibres.     They  possess  a  limited  power  of  trans- 

*  A  yery  remarkable  case  has  been  recorded  by  Raymond,  in  which,  at  the  time 
neuralgic  pain  in  the  head  was  most  intense,  all  the  hair  of  the  patient  (a  woman 
aged  thirty-eight)  changed  coloar  from  black  to  red,  and  in  a  few  days  to  white,  and 
then,  in  the  course  of  fourteen  days,  fell  off  ('  Revue  de  M^.,'  Sept.,  1882). 
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forming  external  energy  into  nerve-force,  vbich  conBtitntM  lldt 
" excitability^."  and  they  "conduct"  nerve-fwrce;  but  there  i*  no 
evidence  w  show  tbat,  apart  from  extpriial  ipflui^Dcea,  tbej  are  cspiUi 
of  producing  nerve-force.  Nor  are  any  facts  known  which  kooU 
suggest  tbat  tbe  peripheral  end-organs  of  the  sensory  nervea  tn  lU 
seat  of  the  primaiy  diatarbance  in  8im|>le  nenralgiB.  It  ii  irat 
that,  ill  taliea  and  degenerative  peri[>beral  neuritis,  clianget  in  tit 
nutrition,  and  sometintes  in  tbe  structure  of  tbe  nerve -end  in '^s  tern. 
in  many  cases,  to  cause  tbe  acute  pa,\na  at  these  disorders,  tit 
function  of  tbeae  structures,  tranaformiitg  mechanical  ioti)  nrtw 
energy,  must  involve  a  delicate  oi^<iniaiktion,  susceptible  of  aliiion 
BpoiituneouB  over-action  ;  but  the  features  of  true  nearalgia  iiSa 
from  those  produced  by  disease  of  the  nerve-endings.  WearttLu 
led  to  look  to  the  ct^ntral  teruii nations  of  the  nerve-Bbres  u  in* 
source  of  tbe  pain  in  idiopathic  neuralgia.*  Tbe  lihrei  end  in 
nerve-cella,  and  nerve-cells  aie  the  elements  chiefiy  ctip:tble  <i  ik 
production  of  nerve  energy,  in  apparent  independence,  aiid  cerlsinty 
in  excess,  of  the  stimuli  applied  to  them.  When  au  exiemjUaiW 
(e.g.  an  injury  of  the  ueive)  gives  rise  to  pain,  the  Bensatiun  i)  Jnt 
to  tbe  stimulation  of  these  cells,  and  the  pain  nbich  results  frm 
their  sponlaneous  "  discharge  "  is  necessarily  referred  to  the  regiufl 
from  which  their  fibres  convey  impressions. 

The  sensory  fibres  end  in  two  Reta  of  cells,  those  of  the  pngfs 
on  the  posterior  ruota,  and  those  within  the  spinal  curd,  cbiefiy  b  tiit 
posterior  coriiuo.  There  is  no  direct  evidence  to  show  which  of  tbew 
series  of  cells  is  coueumed  in  neuralgia.  But  we  know  notbineof 
any  sensory  function  of  the  g:tnglia,  and  we  ure  therefore  ju«lifi«il  in 
looking  to  (he  nerve-cells  within  the  cerebro- spinal  axis  as  the  i»X<A 
the  morbid  process. 

This  conclnsion  is  supported  by  the  symptonu  of  many  csic*  ol 
neuralgia.  Especially  significant  are  the  following— (1)  Tbe  r*ci 
tbat  the  pnin  may  occupy  ailjiicent  parts  of  several  Derti'-regiou- 
For  instance,  in  one  patient  the  paiu  extended  on  both  iidea  (roB 
tbe  seventh  cervical  Vertelira,  over  tbe  whole  oci-ipul  and  »«tlrt 
to  the  coronal  suture.  (2)  The  pheuomenoa  of  radiation  of  ili^Mii 
pain  into  adjacent  nerve-reinonB  during  severe  paroxysms.  (8j  Tb« 
phenomena  of  reflex  neuralgia,  in  which  tbe  pain  is  felt  in  utilh^ 
region  than  tbat  of  the  nerve  irritated.  All  these  are  expliaiit 
onlv  on  the  theory  tbat  tbe  morbid  action,  felt  as  pain,  is  to  (^ 
central  cells,  which  are  no  doubt  connected  according  to  th*  >>' 
lations  of  the  surface  r^iona  from  which  they  receive  impr«>iiwi>> 
nnd  to  which  their  diaturliance  is  Bul>jectively  referred. 

Tbe  aame  conclusion,  the  central  nature  of  neuralgia,  is  iIb 
indirectly  confirmed  by  facta  of  pathology  of  anolber  kind  vbA 

•  Tlia  central  theory  Iihi  been  adnptcd,  mnaa^  othen.  by  Tnlfti^  it0k, 
CliRord  A11butt,ati<l  Vftnlur,  iltboagh  Ui«  tbeohea  of  thaw  sntban  dlAv  iBPdrt 
in  their  deUili 
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prove  that  pain  of  neuralgic  character  maj  be  produced  by  an  organic 
lesion  in  the  grey  matter  which  is  here  supposed  to  be  deranged,  in  idio- 
pathic neuralgia.  The  lesion,  for  instance,  involying  part  of  the 
sensory  nucleus  of  the  fifth  nerve,  shown  in  Fig.  53  (B  x),  p.  69» 
caused  severe  neuralgic  pain  in  the  face. 

If,  therefore,  we  regard  idiopathio  neuralgia  as  the  result  of  the 
over-action,  the  **  discharge,"  of  the  nerve-cells  constituting  the  proxi* 
mate  centre  of  the  nerve,  the  question  still  remains — to  what  is  this 
discharge  due  P    It  is  often  ascribed  to  hypersemia  of  the  centre,  due 
to  dilatation  of  its  vessels.     The  possibility  of  this  cause  cannot  be 
denied,  but  neither  can  its  efficiency  be  proved.     It  is  an  hypothesis, 
moreover,  which   ouly  solves   one  problem   by  the  introduction  of 
another.     Vaso-motor  disturbance  means  the  deranged  action  of  the 
vaso-motor  centre  for  that  territory,  and  it  is  as  difficult  to  explain 
the  disturbed  action  of  the  vaso-motor  cells  as  of  the  sensory  cells. 
All  cells  possess  the  power  of  evolving  force ;  the  discharge  of  the 
sensory  cells  is  that  alone  of  which  we  have  evidence,  and  it  seems 
unjustifiable  to  assume  the  interveutioa  of   other  cells  for  its  pro- 
duction.    But  it  is  highly  probable  that  secondary  vaso-motor  dis- 
turbance results.     We  know  that  in  all  organs  vascular  dilatation 
attends  functional  activity.     If  the  cerebral  cortex  is  stimulated  by 
electricity,  local  dilatation  of  vessels  quickly  follows.     It  is  probable 
that  such  secondary  central  hypersemia  may  result  from  the  discharge 
of  sensory  centres,  and  when  established,  may  increase  the  disturbance. 
The  over-action  of  the  cells  in  idiopathic  neui*algia  has  been  spoken 
of  as  "  independent.'*    It  is  independent  so  far  as  our  means  of  obser« 
vation  go.     But  we  cannot  tell  to  what  extent  the  unstable  cells  may 
be  excited  to  discbarge  by  stimulation  of  which  we  are  unconscious. 
We  know  that  some  influences  of  this  kind  (cold  or  pressure)  are 
effective  in  exciting  attacks.     It  is  highly  probable  that  the  afferent 
impressions  which  we  perceive  bear  but  a  small  proportion  to  those  of 
which  we  are  unconscious;  these,  continuous  or  intermittent,  are  due 
to  slight  cutaneous  impressions,  to  the  movement  of  the  blood,  and  to 
the  nutritional  processes  in  the  tissues.     It  is  quite  possible  that  such 
afferent  impulses,  too  trifling  to  affect  our  consciousness  even  when 
aided  by  attention,  may  excite  the  discharge  of  the  unstable  cells. 
That  a  strong  sensory  impression  (e.g.  painful  pressure  on  the  nerve) 
may  sometimes  relieve  the  pain  is  quite  in  harmony  with  familiar  facts 
as  to  the  effect  of  sensory  stimulation  ;  a  strong  stimulus  may  inhibit 
the  reflex  action  that  may  be  excited  by  a  slighter  stimulus  in  the 
same  nerve-region;  sometimes  pressure  may  arrest  exciting  impulses. 
These  two  facts  dt^prive  of  much  of  its  force  an  objection  whicb  has  been 
often  urged  against  the  central  theory  of  neuralgia,  that  the  disease 
may  bometimes  be  permanently  cured  by  division  of  the  nerve ;  the 
signiflcance  of  tbis  will  bo  considered  in  connection  with  treatment. 

We  are  accustomed  to  think  of  tbe  sensory  nerves  as  distributed 
chiefly  to  the  skin,  but  the  pain  in  neuralgia  is  rarely  confined  to  the 
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Bkin.  It  appears  to  the  sufferer  to  be  more  deeplj  seated,  and  often 
oorresponds  in  position  to  the  nerve-trunk  and  branches.  The  fibrous 
sheaths  of  both  are  abundantly  supplied  with  nerves, — the  nervi 
nervorum,^  which  ramify  and  end  in  the  sheath,  without  penetrating 
the  interfascicular  septa.  If  a  nerve  is  compressed  (as  the  uhiar  at 
the  elbow)  the  first  sensation  experienced  is  a  pain  at  the  spot,  from 
the  stimulation  of  the  sheath-nerves ;  if  the  pressure  is  continued, 
there  is  also  a  sensation  (tingling)  referred  to  the  peripheral  distribu- 
tion of  the  nerve  in  the  hand,  due  to  the  stimulation  of  the  fibres  of 
the  nerve  itself.  In  neuralgia,  the  central  cells  of  the  sheath-fibres 
seem  often  to  be  disturbed  in  function  more  than  those  of  the  fibres 
of  the  nerve  itself ;  the  pain  is  referred  to  the  nerve-trunk  rather  than 
to  the  skin. 

The  fact  that  the  pain  seems  to  dart  along  the  nerve  must  be  due 
to  the  spread  of  the  discharge  in  the  centre  in  a  certain  order  from 
cell  to  cell.  We  cannot  at  present  saj  precisely  on  what  this  depends, 
or  why  the  pain  seems  sometimes  to  dart  towards  and  sometimes 
from  the  periphery.f 

The  irradiation  of  the  pain,  in  severe  attacks,  to  neighbouring 
nerve-areas  is  clearly,  as  already  mentioned,  a  central  phenomenon. 
An  intense  discharge  always  tends  to  spread  to  other  connected  cells, 
in  proportion  to  its  intensity,  as  the  phenomena  of  epilepsy  abun- 
dantly illustrate. 

The  origin  of  the  tender  points  is  obscure,  and  has  been  the  subject 
of  much  speculation.^     Their  localisation  to  the  places  at  which 

*  Sappey  (*  Journal  de  I'Anat.  et  de  la  Pbyiiologie,'  vol.  i,  1868,  p.  47)  hat  demon- 
ftrated  their  ezigtence  in  the  sheath  of  the  optic  nerve,  and  the  fact  mentioned  in 
the  text  admitf  of  no  other  explanation  than  the  existence  of  similar  nerves  in  all 
nerve'fheaths,  which  has,  indeed,  been  demonstrated  by  Hor«Iey  ('  Proc  Roy.  Med. 
and  Chir.  Soo./  1884,  and  Appendix  to  Marshall'i '  Hradshaw  Lectnre,*  1887). 

t  An  ingenious  hypothesis  has  been  formulated  by  Vanlair,  which  may  be  men- 
tioned. According  to  Pierrot  there  is  a  relation  between  the  length  of  a  nerve-flbre 
and  the  siso  of  its  celL  '1  he  sheath-nerves  will  vary  in  length  according  to  the  dia> 
tance  from  the  centre  at  which  thoy  terminate.  If  the  cells  discharge  in  the  order 
of  their  size,  beginning  with  the  suialleit,  the  teniation  will  seem  to  dart  centri* 
fugally.  For  the  apparently  centripetal  direction  a  still  more  complex  hvpothetis 
has  been  suggested.  Most  nerves  contain  recurrent  fibres,  which  proceed  from  adja* 
cent  nerves  (Magendie,  Arloing,  and  Tripier).  These  recurrent  fibres  ascend  the 
branches  and  trunk,  but  all  cease  bi'foro  the  foramina  of  exit  are  reached.  If  these 
end  in  the  nervc-sltcath,  the  same  hvpothe'«is  applied  to  the  recurrent  fibres  will 
serve  to  explain  the  centripetal  darting ;  the  longest  fibres,  which  end  nearest  the 
centre,  will  have  the  largest  cells,  and  discharge  last.  Unfortaualely  we  do  not 
know  that  any  of  the  recurrent  fibres  end  in  the  nerve-sheath,  and  if  they  do,  it  b 
probable  that  their  central  connection  is  the  same  as  that  of  the  direct  fibres.  It 
seems  more  prolmblo  that  the  arrangement  of  the  cells  in  the  ct*ntre  depends  on  the 
distribution  of  the  fibres  in  the  sheath,  and  that  this  arrangement^  and  not  the  ^ise 
of  the  cells,  determines  the  order  of  the  discharge,  which  may  traverse  the  centre  in 
opposite  directions  in  different  cases,  just  as  in  one  epileptio  an  aura  may  pass  down, 
and  in  another  up,  the  arm. 

{  The  hypothesis  (of  Cartas  and  others)  which  connects  these  tender  points  witk 
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Derves  emerge  from  deeper  stmcttircSy  or  divide,  suggests  their 
dependence  on  mocbanical  causes.  Accidental  pressure,  and  traction 
in  movementy  will  have  most  influence  on  the  nerves  at  such  places, 
and  cause  there  a  greater  degree  of  stimulation  of  the  nervi  nervorum 
(Vanlair).  Many  pheuomena  of  neuralgia  suggest,  moreover,  that  a 
neuralgia  which  is  at  first  purely  central  may  not  remain  so.  We 
have  seen  tbat  the  pain  often  causes  secondary  vascular  disturbance 
in  the  territory  of  the  nerve.  It  is  most  unlikely  that  such  disturb- 
ance, conspicuous  in  the  skin,  is  confined  to  the  surface.  It  probably 
involves  also  the  deeper  structures,  and  especially  the  nerve-sheatbs, 
in  which  the  pain  is  especially  localised.  Such  secondary  vascular 
disturbance,  and  the  tissue  changes  to  which  it  ultimately  leads,  must 
constitute  a  source  of  irritation  of  the  nervi  nervorum,  and,  in  a  truly 
"  vicious  circle,"  must  intensify  the  malady,  which,  at  first  central, 
may  be  thus,  at  last,  peripheral  also.  It  is  probable  that  this  me- 
chanism takes  an  important  share  in  the  production  of  the  tender 
points,  and  is  also  the  cause  of  the  intractability  of  some  neuralgias. 

Not  only  is  it  probable  that  peripheral  disturbance  takes  part  in 
the  pathogenesis  of  central  neuralgia,  but  it  is  certain  that  central 
disturbance  is  concerned  in  some  neuralgias  of  peripheral  origin.  A 
traumatic  cause,  an  injury  to  a  nerve-branch,  may  induce  pain  far 
wider  in  area  than  the  distribution  of  the  injured  branch,  or  even  of 
the  nerve  from  which  it  comes.  In  some  cases,  again,  the  pain  is  felt 
not  in  the  area  of  the  nerve  injured,  but  in  that  of  some  other  nenre 
(reflex  neuralgia).  An  interval  usually  elapses  after  the  injury 
before  the  pain  is  felt.  Lastly,  in  some  traumatic  cases,  division  ol 
the  nerve  does  not  cure  the  neuralgia.  These  facts  can  only  be  ex- 
plained by  assuming  that  the  chief  cause  of  the  pain  is  a  morbid 
state  of  the  central  cells,  excited  by,  but  to  some  extent  independent 
of,  the  peripheral  lesion.  Doubtless  in  all  neuralgias  of  ^8ym« 
ptomatic  "  character  the  symptoms  depend,  in  varying  degree,  on  an 
induced  central  disturbance. 

Various  Fobms. — Cases  of  neuralgia  differ  much  according  to 
their  situation,  character,  and  cause,  and  hence  it  is  necessary  to 
describe  in  some  detail  the  varieties  of  the  disease.  According  to 
situation,  we  have  to  consider  separately  those  which  occupy  the 
head,  neck,  arm,  trunk,  and  leg.  According  to  character,  we  have 
**  epileptiform  neuralgia,'*  and  •*  reflex  "  or  **  sympathetic  neuralgia  ;'* 
while  of  those  which  depend  on  special  causes  the  most  important  are 
the  traumatic,  herpetic,  anaemic,  malarial,  sjphilitic,  and  diabetic 
forms. 

It  is  important  to  remember  that  neuralgia  is  often  not  confined  to 
a  single  nerve.     Those  who  are  liable  to  the  affection  in  a  high  degree 

the  distribution  of  the  recurrent  nenret,  rests  on  too  many  unprovable  sssamptioos 
to  deserve  detailed  description. 
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Bometimes  suffer  from  neuralgia  in  manj  tituationa,  simultaneoiifllj 
or  in  succession. 

Varieties  depending  on  Situation. — Neuralgia  of  the  Fifth  Nerve, 
Trifacial  or  Trigeminal  Neuralgia ;  Tic  Douloureux ;  Prosopalgia, — 
Under  these  various  designations  the  most  common  form  of  neuralgia 
has  been  described.  Neuralgia  of  the  fifth  is  probablj  more  frequeot 
than  all  the  other  yarieties  together,  and  it  presents,  in  most  typical 
form,  the  characteristic  svmptoms  of  the  disease.  Nor  is  this  surprising 
when  we  consider  that  the  fifth  is  incomparably  the  most  important 
nerve  of  common  sensibility  in  the  body. 

The  causes  of  this  form  are  all  those  that  have  been  described  in  the 
section  on  etiology ;  indeed,  the  general  history  of  neuralgia  is,  to  a 
large  extent,  based  on  the  symptoms  of  this  variety.  It  is  equally 
common  on  the  two  sides.  The  seat  of  the  pain  may  be  in  any  of  the 
three  divisions  of  the  nerve ;  and  it  more  commonly  occupies  one  or 
two  of  the  divisions  than  all  three.  The  tender  points  are  often  well 
marked,  and  in  them  the  pain  has  its  chief  intensity. 

Neuralgia  of  the  first  division  is  felt  chiefly  in  the  supra-orbital 
branch,  and  hence  is  often  called  supra-orbitai  neuralgia.     The  fre- 
quency with  which  it  was  formerly  due  to  malaria  has  left  for  it  the 
popular  name  of  "  brow-ague,"  although  this  cause  is  now  rarely  ope- 
rative in  this  country.     The  pain  radiates  from  the  supra-orbital  notcb 
over  the  anterior  half  of  the  head,  and  is  often  felt  in  the  eyelids  and 
even  in  the  eye,  and  in  the  side  of  the  nose.     The  most  important 
tender  points  are  the  supra-orbital  just  above  the  notch  or  foramen  of 
that  name,  a  palpebral  in  the  outer  part  of  the  upper  eyelid,  a  nasal 
at  the  emergence  of  the  nasal    branch  at  the  lower  edge   of  this 
bone,  and  sometimes  an  ocular  within  the  eyeball.     Pain  felt  j ust  above 
the  eyebrows  is  sometimes  due  to  a  morbid  state  of  the  frontal  sinuses, 
but  pain  from  this  cause  is  generally  double,  and  is  often  secondary  to 
ooryza.     The  lining  membrane  of  the  sinus  is  supplied  by  the  fifth 
nerve,  and  it  has  been  conjectured  that  the  pain  occurs  when  the  small 
opening  of  the  sinus  into  the  nasal  cavity  becomes  closed.     Seelig- 
muller  thinks  that  this  is  the  cause  of  the  pain  even  in  malarial  cases. 
But  the  nerves  of  the  sinus  (or  their  centres)  seem  to  be  particularly 
obnoxious  to  certain  influences,  as  is  shown  by  the  peculiar  pain,  evi- 
dently referred  to  these  sinuses,  which  many  persons  experience  after 
eating  ices.     We  cannot,  therefore,  conclude  that  because  the  pain 
occupies  this  situation,  it  is  necessarily  due  to  a  local  cause.     The 
supra-orbital  region  is  a  not  uncommon  seat  of  localised  pain  that  is 
apparently  neuralgic.     This  does  not  follow  the  course  of  the  nerves, 
but  it  may  be  felt  sometimes  over  one  eye,  sometimes  over  both. 

Ocular  Neuralgia. — The  eyeball  is  an  occasional  seat  of  neuralgic 
pain,  often  of  considerable  severity.  This  is  sometimes  associated  with 
some  error  of  refraction,  especially  hypermetropia,  but  occurs  also 
independently  of  any  abnormality  of  the  eye  itself.     Either  one  or 
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both  ejes  maj  be  affected.  The  pain  maj  occur  spontaneously,  or 
may  be  brought  on  by  use  of  the  eyes ;  it  is  not  often  accompanied 
by  photophobia.  When  severe,  there  is  occasionally  dimness  of  sight, 
apparently  of  inhibitory  origin,  and  the  amblyopia  may  be  accom- 
panied by  a  peripheral  restriction  of  the  field  of  vision.  Ocular 
neuralgia  may  exist  alone,  or  be  associated  with  pain  in  adjacent  parts, 
and  sometimes  with  pain  that  extends  far  beyond  the  limits  of  the 
fifth  nerve.  Bilateral  pain  sometimes  passes  from  the  eyes  over  or 
through  the  head  to  the  occipital  region,  and  even  down  the  neck. 
Anffimicg^rls  often  complain  of  a  peculiar  dragging  pain  at  the  back  of 
the  eyes,  increased  by  their  use.  Ocular  pain  is  often  associated 
with  rheumatism ;  the  subjects  of  rheumatic  iritis  may  be  liable  to 
pain  in  the  eyeballs,  which  seems  to  be  neuralgic  in  character. 

In  neuralgia  of  the  second  division,  infra-orbital  neuralgia,  the  pain 
occupies  the  area  between  the  orbit  and  the  mouth  and  extends  over 
a  great  part  of  the  cheek,  and  to  the  a  la  nasi.  The  chief  foci  of  pain 
and  tender  points  are  an  infra-orbital,  at  the  emergence  of  the  nerve 
beneath  the  orbit ;  a  na^^al,  at  the  side  of  the  nose ;  a  nudar  over  the 
most  prominent  part  of  that  bone,  and  &  gingival  line  below  that  bone, 
along  the  line  of  the  gums  of  the  upper  jaw  2  very  rarely  there  is  a 
point  in  the  palate  or  in  the  upper  lip.  The  most  acute  pain  is  often 
felt  only  in  one  portion  of  the  nerve,  as,  for  instance,  the  side  of  the 
nose  ;  but  it  usually  radiates,  in  a  slighter  degree,  over  a  wider  extent 

When  the  third  division  is  affected,  the  pain  often  extends  over  a 
large  area,  occupying  the  parietal  eminence  and  the  temple,  the  ear, 
the  lower  jaw,  and  the  tongue.  The  chief  tender  points  are  the 
inferior  dented,  at  the  foramen  of  that  name ;  the  temporal,  in  the 
posterior  part  of  the  temple  on  the  auriculo-temporal  branch ;  it  may 
be  a  little  lower  down,  just  above  the  zygoma,  in  front  of  the  ear,  and 
is  a  very  common  focus.  The  parietal,  over  the  parietal  eminence,  is 
common  to  this  and  to  occipital  neuralgias.  Sometimes  there  is  a 
focus  of  pain  in  the  tongue.  Separate  portions  of  this  branch  are 
sometimes  affected  alone,  especially  the  inferior  dental  and  the  auri- 
culo-temporal. A  boring  pain  limited  to  the  temporal  point  is  espe- 
cially common.  Most  intense  neuralgia  is  sometimes  confined  to  the 
lingual  branch.  Occasionally  a  tender  point  exists  in  the  cervical  spines 
at  the  first  two  or  at  the  fifth ;  its  exact  cause  is  obscure. 

The  pain  in  trigeminal  neuralgia  is  often  peculiarly  intense,  and 
presents  every  variety.  It  may  radiate  from  one  part  of  the  fifth 
nerve  to  the  next,  and  even  to  other  nerve-regions.  Thus,  in  one  case 
of  violent  neuralgia  of  the  second  division  of  the  fifth,  the  pain  often 
radiated  to  the  occipital  region,  and  sometimes  to  the  shoulder  on  that 
side.  The  effect  of  cold  and  contact  in  exciting  the  pain  are  well 
marked,  and  it  is  often  increased  by  movement  of  the  face  or  jaw,  so 
that,  in  severe  cases,  mastication  may  be  impossible,  and  it  may  be 
difficult  to  give  sufficient  food.  If  the  ear  is  the  seat  of  pain,  either 
alone  or  with  other  parts,  the  attack  may  be  accompanied  or  followed 
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bj  auditory  hjpenesthesia.  When  the  pain  is  very  acnte  and  sadden, 
reflex  muscular  spasm  may  occur  in  the  face  (the  "tic  convulsif "  of 
the  French).  Paralytic  phenomena  are  rare,  but  transient  {>aralysis 
of  the  third  nerve  has  been  observed  to  follow  each  paroxysm  of  pain 
in  the  supra-orbital  branch.  Sometimes  paroxysms  of  severe  pain  in 
the  fifth  nerve  are  accompanied  by  subjective  flashes  of  light,  especially 
when  the  eyeballs  are  the  seat  of  pain.  The  vaso-motor  disturbance 
already  described  is  frequently  seen,  flushing,  sweating,  permanent 
dilatation  of  the  vessels  (often  conspicuous  on  the  eye),  salivation, 
increased  secretion  of  mucus  in  the  nose,  lacrymation.  Trophio 
disturbances  occasioually  occur, — acute,  as  erythema,  or  chronic,  as 
thickening  of  the  periosteum,  loss  of  hair,  or  local  greyness.  Even 
unilateral  atropliy  of  the  face  has  been  met  with.  It  is  probable 
that  in  many  of  these  cases  the  pain  has  been  the  result  of  actual 
changes  in  the  nerves.  The  course  of  the  fifth  in  the  base  of  the  skull, 
through  the  membranes  and  bony  foramina,  exposes  it  to  damage  from 
many  morbid  processes,  and  causes  its  fibres  to  suffer  when  there  is 
any  inflammatory  swelling  of  the  sheath. 

Occasionally,  migratory  pains  are  felt  in  various  parts  of  the  scalp, 
sometimes  on  one  side,  sometimes  on  the  other,  without  any  distinct 
relation  to  the  nerve-trunks.  There  may  be  tenderness  of  the  skin 
during  and  after  the  paroxysms  of  pain.  This  form  is  sometimes 
more  closely  allitd  to  rheunuitism  than  is  ordinary  neuralgia.  Barely 
there  is  neuralgic  ]>ain  over  the  whole  scalp  at  the  same  time,  so  that, 
as  one  patient  expressed  it,  there  is  **  a  cap  of  pain  on  the  head." 
Pain  at  the  vertex  is  a  common  form  of  headache,  sometimes  closely 
allied  to  neuralgia,  and  it  may  alternate  with  characteristic  neuralgic 
pains  in  other  situations. 

CervicO'Occipital  Neuralgia. — The  pain  is  felt  in  the  region  of  the 
neck  supplied  by  the  first  four  cervical  nerves,  and  in  the  posterior 
portion  of  the  head,  chiefly  along  the  course  of  the  great  occipital  nerve. 
Thus  the  pain  may  extend  over  the  greater  part  of  the  neck  as  well  as 
over  the  head,  as  far  forward  as  the  parietal  eminence  and  the  ear. 
It  is  occasionally  confined  to  the  posterior  branches,  extending  over 
the  back  of  the  nock  and  occiput.     The  most  important  tender  points 
are  (1)  about  midway  between  the  mastoid  process  and  the  spine,  at 
the  point  at  which  the  great  occipital  nerve  becomes  superficial,  (2) 
over  the  branches  of  the  cervical  plexus  between  the  ster no-mas toid 
and  trapezius,  and  (3)  just  above  the  parietal  eminence,  the  focus 
common  to  occipital  and  trigeminal  neuralgia.     Fusion  of  these  two 
forms  of   neuralgia  occurs,  not  only  above  but   also  below,  where 
the  distribution  of  the  cervical  nerves  blends  with  that  of  the  third 
division  of  the  fifth  over  the  lower  jaw.     A  primary  cervical  neuralgia 
may  extend  into  this  region  of  the  fifth  ;  doubtless  the  centres  blend 
as  does  the  distribution.    It  is  prol>able  that  cervico-occipital  neuralgia 
is  more  often  bilateral  than  any  other  form,  especially  when  confined 
to  the  occipital  region.     I  have  known  most  severe  bilateral  neuralgia 
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to  be  limited  to  the  anterior  ceryical  region,  from  the  jaw  to  the  upper 
part  of  the  thorax  on  each  side.  The  pain  in  cervico-occipital  neuralgia 
is  rarely  intermitting  ;  there  is  more  or  less  dull  cod st ant  pain  with 
occasional  exacerbations,  less  violent  than  in  the  trigeminal  form. 
The  scalp  may  become  extremely  tender,  so  that,  during  the  pain,  the 
patieut  cannot  bear  the  hairs  to  be  touched.  This  forui  of  neuralgia 
is  not  common,  and  Anstie  believed  that  it  occurs  especially  in  those 
who  have  suffered  from  other  forms. 

Cervico-hrachial  and  brachial  neuralgia  include  those  forms  in  which 
the  paiu  is  referred  to  the  region  supplied  by  the  four  lower  cervical 
and  the  first  dorsal  nerves.  The  pain  may  be  felt  in  the  lower 
and  posterior  part  of  the  neck,  or  any  part  of  the  arm  and  hand,  but  is 
commoi^ly  most  intense  in  the  axilla,  at  the  brachial  plexus,  and 
along  the  course  of  the  ulnar  nerve.  The  region  of  the  last  is  a 
very  frequent  seat,  but  sometimes  the  pain  is  referred  to  other  nerves. 
It  is  commonly  increased  by  movement,  and  may  render  the  arm 
almost  useless.  It  is  often  excited  by  writing,  and  this  may  give  rise 
to  an  erroneous  impression  that  it  is  connected  with  the  act  of  writing. 
Some  severe  forms  of  brachial  neuralgia,  indeed,  have  their  origin  in 
a  sensory  occupation-neurosis,  but  this  variety  has  been  separately 
described  (p.  710).  The  most  common  tender  points  in  brachial 
neuralgia  are  the  axillary  ;  the  circumflex,  at  the  posterior  border  of  the 
deltoid ;  a  superior  ulnar  behind  the  elbow,  and  an  inferior  ulnar  in 
front  of  the  wrist.  The  latter  is  the  most  frequent  of  all  the  brachial 
foci.  Others  occasionally  met  with  are  the  vertebral,  by  the  side  of  the 
lower  cervical  spines  ;  a,  scapular,  aX  the  inferior  angle  of  that  bone ;  an 
external  humeral,  on  the  outer  side  of  the  arm  three  inches  above  the 
condyle,  over  the  musculo-spiral  nerve ;  and  a  radial,  in  the  lower  and 
outer  part  of  the  forearm.  There  is  usually  some  constant  pain  in 
addition  to  the  acute  paroxysms.  Occasionally  it  may  radiate  to  the 
bide  of  the  chest,  and  then,  if  on  the  left  side,  may  simulate  angina 
pectoris.  The  pain  is  almost  always  intensified  by  movement.  Trophic 
disturbance  in  the  arm  is  very  rare  in  cases  of  true  ueuralgia,  and, 
indeed,  probably  always  indicates  neuritis.  When  the  pain  starts  from 
the  fingers,  it  may  begin  with  some  sensation  other  than  pain,  such  as 
tingling,  which  changes  to  pain  as  it  passes  up  the  arm.  In  some 
patients  with  brachial  neuralgia  the  arm  is  peculiarly  liable  to  be  the 
seat  of  tingling  at  night.  Brachial  neuralgia  is  uot  often  due  to 
diathetic  causes,  with  the  exception  of  rheumatism,  with  which  it  is 
often  associated  even  when  there  is  no  suspicion  of  neuritis.  On  the 
other  hand,  it  is  more  frequently  than  any  other  the  result  of  injury. 
Probably  many  cases  of  supposed  neuralgia  are  really  cases  of  neuritis 
of  the  brachial  plexus,  which  may  arise  by  migratory  inflammation. 
But  true  neuralgia  of  the  arm,  widely  spread,  may  be  set  up  by  a  slight 
injury,  as  a  blow,  which  does  not  apparently  cause  neuritis.  Brachial 
neuralgia  is  occasionally  associated  with  neuralgia  of  the  fifth,  and  this 
when  there  is  no  connecting  pain  in  the  neck. 


810  NBUKALGIA. 

Trunk  NeuraJgia. — Of  the  neuralgias  of  the  tmnk,  we  bare,  first,  th« 
dorso 'intercostal  forms,  which  occupy  the  intercostal  nerves,  from  the 
third  to  the  ninth,  characterised  bj  pain  coursing  along  the  intercostal 
spaces  or  parts  of  them.  It  is  sometimes  bilateral  and  sjmmetricaL 
There  is  usually  a  constant  dull  pain,  with  acute  stabbing  exacerba- 
tions, but  sometimes  the  continuous  pain  exists  alone,  or  the  sharper 
pains  are  excited  only  by  movement,  respiratory  or  other.  There  are 
foci  of  intensity  and  tender  points  at  the  emergence  of  the  three 
branches  of  the  intercostal  nerve, — beside  the  vertebrsB,  near  the 
middle  line  in  front,  and  midway  between  these  two  points  in  the 
mid-axillary  line.  Intercostal  neuralgia  is  most  frequently  due  to 
cold,  or  to  injury,  such  as  a  contusion.  It  is  sometimes  extremely 
obstiuate  and  of  long  duration. 

The  thoracic  wall  is  also  the  seat  of  more  trifling  neuralgic  pains  ; 
one  of  these  is  pleurodynia,  which  differs  from  true  intercostal 
neuralgia  in  being  usually  localised  at  some  spot  not  corresponding  to 
the  course  or  exit  of  the  intercostal  nerves.  It  appears  to  be  a  true 
neuralgia,  distinguished  from  myalgia  by  the  fact  that  it  is  local,  Terj 
acute  in  character,  and  is  excited  by  expansion  of  the  thorax  rather 
than  by  lateral  movements  of  the  trunk.  The  theory  that  it  is  a  nea- 
ralgia  of  the  pleural  nerves  has  much  probability.  Another  common 
neuralgia  is  the  infra-mammary  pain  of  ansemic  women.  Yery 
limited  in  position,  it  is  more  or  less  constant,  and  is  rarely  increased 
by  respiration  to  such  an  extent  as  to  interfere  with  the  free  expan- 
sion of  the  thorax.  The  relation  between  intercostal  neuralgia  and 
pulmonary  trouble  is  a  difficult  subject,  on  which  satisfactory  facts 
are  difficult  to  obtain,  and  few  observers  have  ventured  to  corroborate 
the  statement  of  Woillez  that  acute  intercostal  neuralgia  is  always 
accompanied  by  a  secondary  congestion  of  the  lung.  It  is  more 
probable  that  when  this  association  exists,  the  true  relation  is  the 
reverse.  The  intercostal  nerves  are  frequently  also  the  seat  of  herpetic 
neuralgia. 

The  neuralgias  that  occupy  the  lower  half  of  the  trunk  have  been 
grouped  as  lumho-ahdominal.     The  pain  has  a  course  similar  to  that 
of  the  intercostal  form.     Foci  of  pain  and  tender  points  are  found  at 
the  back,  beside  the  vertebrsB,  over  the  posterior  branches  ;  at  the 
middle  of  the  iliac  crest  (iliac  2^oint)  ;  at  the  lower  part  of  the  rectus 
{hypogastric  point),  while  sometimes  there  is  in  the  male  a  Mcrotalt  and 
in  the  female,  a  labial  point.     These  pains  are  often  bilateral,  and  may 
change  their  position  from  time  to  time.     They  are  generally  acute 
pains,  but  now  and  then  have  a  constricting  character,  like  the  girdle- 
pain  of  organic  disease,  but  distinguished  from  them  by  their  muta- 
bility.   Luni bo-abdominal  neuralgias  seem  to  be  sometimes  secondary 
to  disease  of  the  pelvic  organs,  especially  in  the  female.     Neuralgia  in 
the  penis  has  been  thought  to  result  from  masturbation.     It  may  also 
be  due  to  lithsemia.  and  from  this  cause  I  have  known  it  to  be  most 
severe  and  long  continued. 
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The  spinal  eolumn  is  a  yery  common  seat  of  Deuralgic  pain,  especial! j 
in  weakly  women  and  after  concussion  of  the  spine.     It  constitutes  one 
of  the  most  troublesome  of  the  many  pains  of  hysteria,  and  one  of  the 
most  enduring  consequences  of  railway  accidents.     The  pain,  in  most 
cases,  is  felt  through  a  considerable  vertical  extent  of  the  spine,  and  is 
specially  intense  in  certain  spots,  usually  in  more  than  one.    The  dorsal 
region  is  the  most  common  seat,  next  the  lower  cervical,  and  least  f re« 
quently  the  lumbar  region.    Sometimes  the  pain  is  localised  on  one  side 
of  the  spine,  close  to  it.  That  which  is  felt  in  the  spine  in  cases  of  gastric 
ulcer  seems  to  be  a  sort  of  reflex  neuralgia.  Often  the  pain  seems  to  pass 
up  to  the  back  of  the  head.     Spinal  neuralgia  may  be  associated  with 
a  similar  pain  in  some  other  part  of  the  trunk,  in  the  shoulder,  arm,  or 
leg.     It  is  usually  accompanied  by  considerable  tenderness,  and  is  in- 
creased by  fatigue,  by  use  of  the  legs,  by  long  sitting  or  standing,  and 
also  by  vi  bration,  such  as  the  movement  of  a  carriage.     The  latter  point 
is  often  of  considerable  diagnostic  importance,  for  it  is  far  more  marked 
in  neuralgia  than  in  spinal  diseases  causing  pain.     On  the  other  hand, 
the  pain  is  not  increased  by  slight  movement,  as  is  the  pain  of  growths 
and  caries.     It  is  seldom  distinctly  paroxysmal,  but,  as  already  men- 
tioned, in  one  case  paroxysms  oi  pain  in  the  cervical  spine  and  vertex 
were  most  intense,  and  each  was  accompanied  by  opisthotonos.      It  is 
uncertain  in  what  structure  this  spinal  neuralgia  is  produced.      It  is 
often  associated  with  neuralgia  elsewhere,  and  also  with  rheumatism 
of  the  fibrous  tissues,  so  that  some  cases  seem  to  be  of  the  nature  of 
rheumatic  neuralgia.     It  has  been  thought  that  the  membranes  are 
the  seat  of  the  pain,  but  there  is  no  real  evidence  for  or  against  the 
theory. 

Another  very  common  seat  of  neuralgia  is  the  sacral  region,  no 
doubt  in  consequence  of  the  plexus  of  nerves  that  lies  between  the  bone 
and  the  skin.  Pains  of  pelvic  origin  are  often  referred  to  this  region, 
as  those  of  parturition  show.  Occasionally  the  pain  is  felt  chiefly 
about  the  coccyx.  It  must  be  remembered  that  the  fibrous  tissues 
over  the  sacrum  are  sometimes  the  seat  of  acute  rheumatic  pain,  such 
as,  higher  up,  is  termed  lumbago. 

Neuralgia  of  theLeg — In  the  lower  limb,  neuralgia  is  rare  in  the  region 
supplied  from  the  lumbar  plexus,  although  a  crural  form,  in  which  the 
pain  occupies  chiefly  the  front  of  the  thigh,  is  occasionally  met  with. 
In  most  instances  pain  in  this  region  is  of  secondary  origin,  due  to  a 
lesion  of  the  lumbar  plexus,  as,  for  instance,  from  the  pressure  of  an 
abdominal  tumour,  or  is  due  to  the  extension  of  neuritis  from  the 
sciatic  up  the  lumbo-sacral  cord. 

The  majority  of  neuralgic  pains  in  the  leg  are  in  the  region  of  the 
sciatic  nerve,  and  are  grouped  under  the  designation  of  sciatica.  The 
pain  occupies  especially  the  course  of  the  nerve,  but  tender  foci  are 
met  with  in  certain  spots ; — lumbar,  near  the  spine,  just  above  the 
sacrum  ;  sacro-iliac,  at  the  articulation  of  the  same  name ;  a  gluieal^ 
opposite  the  middle  of  the  lower  border  of  the  gluteus ;  a  series  of  spots^ 


812  NKUBALGIA. 

varying  in  exact  position,  along  the  course  of  tbe  nerve  in  the  posterior 
region  of  the  tbi^j^b ;  a  peroneal  behind  tbe  bead  of  the  fibula ;  a  maHeolar 
behind  tbe  lower  extrcniitj  of  the  fibula,  and  an  external  plantar  at 
tbe  outer  border  of  the  foot.  It  is,  however,  certain  that  sciatica  is 
seldom  a  true  neuralgia.  Almost  all  severe  cases  are  due  to  inflam- 
mation of  tbe  nerve-trunk ;  the  evidence  of  this  has  been  stated  in  the 
account  of  tbe  disease  in  tbe  first  volume. 

Lastly,  it  should  be  mentioned  that,  in  rare  cases,  neuralgic 
pains  are  felt  almost  cvervwhere,  in  the  limbs,  trunk,  and  head,  and 
a] >parently  constitute  a  sort  of  universal  neuralgia.  The  few  cases 
I  have  seen  have  been  in  adult  men,  and  associated  with  hypochon- 
driasis. 

V^mETiES  DEPENDING  ON  CHARACTER  AND  Causb. — Epileptiform  Neu- 
ralgia.— Tbe  term  is  applied  (according  to  the  example  of  Trousseau) 
to  an  intractable  form,  in  which  each  attack  of  pain  comet  on  very 
suddenly,  with  intense  severity,  and  lasts  usually  less  tlian  a  minute, 
sometimes  only  a  few  seconds,  rarely  two  or  three  minutes.  The 
frequency  witb  which  the  attacks  recur  varies  in  different  cases ;  tbe 
daily  number  may  be  one,  a  hundred  or  more.  The  pain  is  most  in- 
tense, so  that  the  patient  stamps  about  tbe  room  in  agony,  or  tries  to  get 
relief  by  violent  rubbing  or  by  pressure.  Trousseau  relates  the  case 
of  a  lady  whose  malar  bone  was  atropbied  in  consequence  of  the  pres- 
sure, repeated  every  few  minutes  for  years.  Tbe  sufferers  from  this 
terrible  form  are  usually  in  the  second  half  of  life.  The  pain  is 
invariably  in  the  region  of  the  fifth  nerve,  sometimes  in  the  whole, 
sometimes  in  part  only,  but  rarely  confined  to  a  single  branch. 
Convulsive  spasm  in  the  face  may  accompany  the  pain  (convulsive 
epileptiform  neuralgia). 

Befiex  or  sympathetic  neuralgias  are  those  in  which  tbe  pain  is  felt  in 
another  nerve-region  than  that  in  which  its  cause  exists.     To  radi- 
ation of  neuralgic  pain  must,  as  already  stated,  be  ascribed  to  tbe 
extension  of  tbe  central  discbarge  to  adjacent  centres,  but  tbe  term 
'*  reflex  neuralgia"  is  not  applied  to  such  cases,  but  to  those  either  in 
whicb  the  pain  exists  only  at  a  distance  from  its  cause,  or  in  which 
the  distant  neuralgia  has  no  sensory  continuity  with  the  primary  pain. 
The  pain  of  a  carious  tooth  may  be  associated  with  a  distant  and 
apparently  disconnected  }>ain  in  some  other  part  of  tbe  fifth  nerve,  or 
such  disease  may  cause  only  distant  neuralgia,  and  no  local  pain.     The 
proneness  of  tho  fifth  nerve  to  be  affected  in  neuralgia  renders  it  a 
common  seat  of  tbe  reflex  form.     For  instance,  neuralgia  limited  to 
the  fifth  has  been  produced  by  injury  to  the  ulnar  nerve,  and  also  to  the 
occiidtal  nerve  (Austie).    Nevertheless,  tbe  converse  relation  is  some- 
times observed ;  carious  teeth  are  said  occasionally  to  cause  neuralgia 
in  otber  parts,  as,  for  instance,  in  tbe  cervico-bracbial  region  (Salter). 
When  no  local  pain  is  felt,  we  must  assume  tbat  the  centre   to 
which  tbe  afferent  impressions  directly  come,  is  not  thus  excitable  to 
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painful  activitjy  or  even  so  as  to  influence  coDScionsness,  but  that  it 
is  in  connection  with  another  centre,  which,  by  natural  or  acquired 
susceptibility,  is  disposed  to  excessive  action.  Curious  cases  are  on 
record  in  which  the  act  of  micturition  invariably  caused  a  pain  in  the 
region  of  the  arm  supplied  by  the  ulnar  nerve* 

The  cause  and  seat  of  reflex  neuralgia  may  be  most  varied.  When 
due  to  causes  acting  on  the  cerebro-spinal  nerves,  the  pain  is  usually 
felt  on  the  same  side,  and  i*arely  far  distant.  A  most  important  class 
of  reflex  pains  are  those  which  are  produced  by  disease  of  the  internal 
viscera,  such  as  the  spinal  pain  in  ulcer  of  the  stomach,  the  sacral  pain 
in  uterine  disease,  the  scapular  pain  in  affections  of  the  liver,  the  pain 
in  the  testicle  in  renal  coUc,  and  pain  in  the  front  of  the  thigh  and 
spine  in  gonorrhoea!  orchitis  (Mauriac).  Many  of  these  are  rather 
reflected  pain  than  neuralgia  properly  so  called,  but  they  occasionally 
persiAt  when  their  cause  is  removed,  or  assume  disproportionate  inten- 
sity. They  are  of  very  great  practical  importance  on  account  of  the 
readiness  with  which  their  cause  may  escape  attention. 

Traumatic  neuralgias  are  those  that  are  excited  by  injury  to  nerves 
— by  contusion,  and  by  punctured,  lacerated,  or  incised  wounds.  In 
some  instances  the  pain  is  the  result  of  a  neuritis,  set  up  by  the  injury, 
which  may  ascend  the  nerves  and  pass,  at  a  junction,  to  other  trunks. 
But  neuralgia  may  also  be  set  up  when  there  is  no  more  than  the  local 
and  transient  inflammation  at  the  spot  injured.  Such  neuralgias  may 
follow  nerve- lesions  in  any  part  of  the  body,  but  are  especially  frequent 
in  tbe  arm,  the  nerves  of  which  are  much  exposed  to  injury.  In  the  days 
of  venesection,  a  common  form  of  neuralgia  resulted  from  injury  to  a 
cutaneous  nerve  in  the  operation.  It  may  follow  wounds  of  both  large 
and  small  nerves,  and  by  some  observers  has  been  thought  to  be  more 
frequently  due  to  the  latter,  but  it  must  be  remembered  that  small 
nerves  are  more  often  wounded  than  larger  trunks.  Anstie  believes 
that  neuralgia  is  more  common  from  partial  injuries  than  when  tbe 
nerves  are  completely  divided.  It  is  a  frequent  consequence  of  gun- 
shot injuries  of  nerves.  In  some  cases  the  disease  is  apparently  due  to 
the  implication  of  nerves  in  a  cicatnx,  and  the  morbid  enlargement  of 
the  nerve-ends  after  amputation,  which  goes  by  the  name  of  *'  bulbous 
nerves  "  and  may  cause  much  suffering. 

The  pain  may  commence  a  few  hours  or  days  after  the  injury,  but 
more  frequently  not  until  after  an  interval  of  some  weeks  or  months. 
It  generally  begins  in  the  point  injured,  but  is  rarely  limited  to  this,  or 
even  to  the  part  supplied  by  the  wounded  branch.  It  usually  radiates 
to  adjacent  regions,  and  sometimes  to  parts  supplied  by  other  nerve- 
trunks.  For  instance,  a  woman  received  a  blow  on  the  thorax, 
probably  contusing  an  intercostal  nerve.     The  early  pain  of  the  injury 

*  Severftl  such  cmses  are  g^ven  by  Yanlair  ('  Lei  Nevral^^ies/  p.  830) ;  one  of 
them  comet  from  a  curiout  tource, — the  aatobiography  of  Clarendon,  Chancellor  to 
Cliarlee  II.     See  note  on  p.  799. 
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ceased,  but  two  months  later,  neuralgic  pains  i^ommenced  at  the  spot, 
and  gradually  spread  over  the  whole  region  supplied  bj  the  cerrical 
and  brachial  plexus  (Ollivier).  The  pain  may  be  less  intense  at  the 
■eat  of  the  injury  than  it  is  elsewhere,  and  it  may  even  be  absent 
at  the  former,  and  then  is  of  the  purely  reflex  yariety*  instances 
of  which  have  been  already  mentioned.  These  facts,  and  also  the 
circumstance  that  the  pain  is  not  always  influenced  by  excision  of  the 
injured  nerve,  show  clearly  that  it  is  to  a  large  extent  of  central  origin, 
the  expression  of  a  disturbance  which,  though  excited  by  the  nerve 
injury,  is  to  a  considerable  extent  independent  of  it,  and  doubtless 
due,  not  only  to  the  excitant,  but  also  to  a  predisposition,  such  at  is 
concerned  in  the  production  of  other  neuralgias.  The  same  fact  is 
seen  even  more  clearly  in  cases  in  which  some  injury  leaves  a  slight 
local  weakness  or  disability,  and,  years  afterwards,  the  part  may  become 
the  seat  of  neuralgic  pain,  under  the  influence  of  a  constitutional 
tendency. 

The  pain  is  usually  intermitting  in  character,  but  often  most  intense 
in  degree,  and  causes  profound  depression  of  the  general  system.  It 
may  excite  muscular  spasm,  and  also,  especially  soon  after  the 
injury,  other  reflex  symptoms  such  as  vomiting.  Yaso-motor  dis- 
turbance occasionally  ensues ;  trophic  changes  in  the  skin  and  joints 
have  been  described,  but  it  is  very  doubtful  whether  nutrition  suffers 
except  in  consequence  of  considerable  secondary  neuritis.  These 
lesions  are  considered  more  fully  in  the  chapter  on  neuritis  in  the 
first  volume.  The  course  of  traumatic  neuralgia  is  often  tedious,  some- 
times most  prolonged,  and  it  has  been  known  to  last  to  the  end  of 
life,  in  spite  of  every  medical  and  surgical  measure  that  could  be 
devised  for  its  relief.  When  it  ceases,  it  is  prone  to  recur  under  the 
influence  of  general  depressing  influences. 

Occupation-Neuralgias, — These  are  pains,  more  or  less  neuralgic  in 
character,  brought  on  by  some  habitual  act.  They  are  the  sensory 
forms  of  occupation- neurosis,  in  the  account  of  which  they  hare  been 
fully  described. 

Herpetic  Neuralgia. — Herpes  zoster,  whatever  its  seat,  is  usnally 
accompanied  by  pain  of  a  neuralgic  character.     The  explanation  of 
this  is  found  in  the  conclusive  evidence  that  the  eruption  is  the  effect 
of  nerve  irritation,  probably  always  inflammatory  in  character.     It 
corresponds    in    area    to  the  distribution   of  certain   nerres,   and, 
post  mortem,  inflammation  has  been  found  in  the  nerve  (Haight)  and 
in  the  ganglia  of  the  posterior  roots  (Biirensprung,  Charcot,  Sec,). 
The  neural ^ric  pain  is  thus  "  symptomj.lic,"  the  result  of  organic 
change  in  the  nerves.     Sometimes  herpes  occurs  in  the  area  of  a 
nerve  which  has  long  been  the  seat  of  neuralgic  pain,  and  hence  is 
regarded  as  an  occasional  trophic  effect  of  neuralgia,  but  it  is  au 
extremely  rare  consequence,  and  probably  only  occurs    in  cases  in 
which  the  pain  is  the  expression  of  organic  changes,  and  is  not  a 
consequence  of  simple  idiopathic  neuralgia. 
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In  cases  of  ordinary  zoster,  pain  may  occur  before  or  after  the 
eruption.  The  initial  pain  precedes  the  appeai*ance  of  the  eruption 
for  a  few  hours  or  days,  is  usually  moderate  in  severity,  and  com- 
monly (but  not  always)  subsides  as  the  cutaneous  lesion  is  deyeloped. 
Sometimes  this  pre-herpetic  pain  is  absent,  especially  in  the  young, 
although  even  then  there  is  usually  an  initial  sensation  of  tingling  in 
the  part.  The  pain  that  succeeds  herpes  is  more  constant.  It  comes 
on  usually  during  the  decline  of  the  eruption,  and  its  occurrenoe 
bears  no  relation  to  the  seat  of  the  herpes.  The  sequel  is  most 
frequent  where  herpes  is  most  common, — the  side  of  the  trunk, 
the  forehead,  neck,  and  leg.  The  pain  has  the  distribution  of 
the  eruption,  corresponding  to  the  nerve  or  nerves  affected.  It 
varies  in  degree,  but  is  usually  acute,  lancinating,  and  for  a  time 
severe,  and  is  accompanied  by  great  tenderness  of  the  skin.  The  same 
tender  points  are  met  with  as  in  ordinary  neuralgia  in  the  same 
area.  There  is  an  important  relation  between  the  age  of  the  patient 
and  the  severity  and  duration  of  the  pain.  In  old  persons  it  con- 
stitutes one  of  the  most  severe  and  persistent  forms  of  nerve  pain, 
often  continuing  for  months,  and  even  for  years,  before,  at  last,  it 
slowly  lessens.  Occasionally  it  persists  in  unmitigated  intensity  to  the 
end  of  life.  Sir  William  Jenner,  in  his  lectures,  was  accustomed  to 
illustrate  the  obstinate  persistence  of  this  pain  in  the  old,  by  the 
instance  of  a  man  who,  before  the  days  of  ansBsthetics,  endured  the 
excision  of  the  skin  to  which  the  pain  was  referred,  in  the  hope  of 
relief,  but  found  none,  and  then,  unable  to  bear  the  continuous  agony, 
he  shot  himself. 

Hysterical  Neuralgias. — Neuralgic  pains  are  common  in  hysteria, 
but  a  distinction  must  be  drawn  between  those  which  are  merely 
associated  with,  and  those  which  are  due  to,  the  general  neurosis. 
Of  associated  forms,  every  variety  of  true  neuralgia  may  be  met  with, 
due  to  the  neuropathic  disposition,  which  is  also  the  cause  of  the 
hysteria,  and  they  present  the  characteristic  distribution,  tender 
points,  &c.,  of  the  ordinary  form.  Ansdmic  neuralgias  are  also 
common  in  hysterical  patients,  in  whom  the  nerve  disturbance  is  often 
due  to  poorness  of  blood.  Of  the  neuralgic  pains  that  are  due  to 
hysteria,  some  are  in  the  cerebro-spinal  system,  some  in  that  of  the 
sympathetic.  Certain  local  pains  in  the  head  are  very  common,  but 
these  differ  from  ordinary  neuralgia  in  being  confined  to  one  small 
spot,  instead  of  following  the  course  of  nerves,  and  the  local  pain  has 
a  sharp  stabbing  or  boring  character,  as  if  a  nail  were  being  driven  in, 
and  hence  has  received  the  name  of  "clavus  hystericus."  It  is 
important  to  remember  that  a  similar  pain  may  be  met  with  apart 
from  hysteria,  especially  in  anssmic  persons.  Pains  in  the  spine  are 
also  extremely  common,  sometimes  very  local,  and  of  varions  charao- 
ters.  Other  pains  referred  to  the  trunk  are  usually  associated  with 
local  tenderness  in  the  so-called  **  hysterogenic  points.'*  The  most 
important  neuralgias  of  hystefia  are  those  of  the  riscera,  ovarialg^ 
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(not  necetmar])?  in  the  Ofarj  itself)  and  gantralgia  bein^  tbe  most 
freqiifrnt.  Pains  in  the  joints  and  muscles  are  also  common.  The 
▼ific^*ra]  neural^as,  and  those  associated  with  parietal  tenderness,  are 
usual  I J  p^jmijit^nt,  but  the  local  boring  pains,  and  those  in  tbe  joints 
and  muscles,  are  often  fugacious  and  migratory,  and  this  constitutes 
a  diagnoMtic  p<jirit  of  consitlerable  itnfK>rtance. 

BJteumalic  Neuralgia. — In  a  loose  way,  all  neuralgias  produced  bj 
cold  are  souH'tinies  styled  "rheumatic,*'  but  the  luere  causal  relation 
scar<;ely  warrants  tho  epithet.  The  peculiar  affection  termed  '*  mus- 
cular rheumatinm"  is  also  sometimes  called  a  rheumatic  neuralgia, 
but  this  is  to  ext>end  the  use  of  the  term  in  a  manner  that  is  scarcely 
justified  or  needed.  Pain  that  occurs  only  on  moyement  should 
never  be  called  neuralgia.  Acute  articular  rheumatism  is  rarely 
associated  with  true  neuralgia,  but  some  forms  of  spontaneous  pain 
are  fn-quently  produced  by  cold  in  those  who  present  what  is  termed 
the  "rhounuktic  diatheHis,"  who  perspire  easily,  are  liable  to  catairh, 
and  whose  urine  readily  becomes  loaded  with  litbates  after  a  chilL 
Such  pains  may  corrcHpond  to  a  certain  nerve,  or  may  occupy  some 
part  of  a  limb,  without  any  definite  relation  to  nerves,  sometimes  with 
a  definite  relation  to  the  muscles  or  fibrous  tracts,  and  are  often 
migratory.  Tht^ir  exact  pathology  is  uncertain.  Some  other  facts 
regarding  this  variety  have  been  mentioned  on  p.  796. 

Oouty  Neuralgia, — The  subjects  of  gout  not  unfrequently  suffer 
from  nerve-pains,  apparently  idiopathic  in  character,  coming  and 
going,  and  sometimes  very  severe.  The  pain  may  disappear  when  an 
attack  of  acute  gout  is  developed.  The  fifth,  the  intercostal,  and  the 
sciatic  nerves  are  those  most  frequently  affected.  Severe  sciatica 
sometimes  0(*curs  in  the  gouty,  but  is  certainly  due  to  neuritis.  One 
Tiscoral  neuralgia  is  also  sometimes  due  to  gout,  gastralgia. 

Diabetic  Neuralgia. — Patients  with  diabetes  may  suffer  from  neo- 
ralgio  pains  that  have  no  special  characters,  but  Worms  has  called 
attention  to  the  symmetry  of  the  pains,  which  occupy  the  same  nerre 
on  both  sides,  as  a  characteristic  of  diabetic  neuralgia.  The  pain  has 
hitherto  been  obticrved  chieflv  in  the  third  division  of  the  fifth  nerves 
aud  tho  sciatics.  It  must  l>e  remembered,  however,  that  ordinary 
neuralgia  is  occasionally  nymmetrical.  The  nerve-pains  met  with  in 
dial>etos  are  often  severe  and  obstinate  until  the  eause  is  removed  by 
dietetic  tnuitment.  They  have  been  observed  to  increase  and  decrease 
with  tho  amount  of  sng.ir  in  the  urine.  They  are  sometimes  tlie 
result  of  a  peripheral  neuritis. 

An^'^mic  Neurnlgia, — Auivinia  is  one  of  the  most  powerfal  omses 
of  neunilgia  in  all  its  forma,  but  certiin  varieties  are  more  fivqoetii 
tlian  others  in  this  conditiou,  especially  in  younp  women.  One  of 
these  is  situateil  in  the  fifth  nerve,  either  in  the  firtit  diTision  or  in 
the  aurioulo-temporal  braneh.  It  is  generally  intermittent  and  « 
incnvised  bv  movement,  while  it  is  lessened  by  the  recumlieot  f«c^nnr. 
Another,  still  more  frequent  and  more  continuous,  is  thmt  wkkk  is 
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felt  in  the  thorax,  in  the  fifth  and  sixth  inter8X>ace8  on  the  left  side, 
the  wel Uknowa  inf  ra-maminar j  pain.  Gastralgia  is  also  com mon  apart 
from  ulcer.  Headaches  that  have  no  true  neuralgic  character  are  aiso 
▼erj  common. 

Neuralgia  of  the  cerebro-spinal  nerves  sometimes  occurs  in  lecul- 
poisoning,  but  it  is  often  uncertain  whether  the  pain  is  the  expression 
of  functional  disturbance  or  is  due  to  neuritis.  The  knowledge  of 
this  cause,  however,  is  very  important.  It  has  been  thought  that  lead- 
colic  is  in  part  a  neuralgia ;  the  evidence  of  this  is  insufficient,  but 
there  maj  be  severe  epigastric  pain. 

Malarial  neuralgias  are  not  verj  common  even  where  ague  is  fre- 
quent. Thev  present  nothing  characteristic  in  seat,  although  the 
supra-orbital  and  intercostal  forms  are  the  most  frequent ;  nor  is  there 
anything  special  in  the  character  of  the  pain.  Their  chief  feature  is 
regular  periodicity,  the  intervals  between  the  attacks  being  from  one 
to  four  days.  The  periodicity  is  less  characteristic  when  the  attacks 
are  diurnal  than  when  three  or  four  days  intervene.  Occasionally  the 
paroxysms  are  attended  with  slight  symptoms  of  an  ague  fit,  a  trifling 
cold  and  hot  stage  (Anstie).  These  must  not  be  confounded  with  the 
vaso-motor  phenomena  met  with  in  cases  of  the  ordinary  form.  It  is 
Tery  doubtful  whether  the  neuralgia  is,  in  most  cases,  a  direct  effect  of 
the  malarial  poison,  in  the  sense  in  which  ague  is.  It  is  probably  an 
indirect  effect,  the  result  of  the  ausBmic  and  depressed  state  of  the 
nervous  system  induced  by  malarial  influences,  even  in  those  who  do 
not  suffer  from  intermittent  fever.  Neuralgia,  apparently  due  to 
malarial  causes,  does  not  always  yield  to  quinine,  even  when  given  in 
the  most  approved  manner.  It  is  probable  also  that  the  periodicity 
of  many  malarial  neuralgias  is  the  result  of  the  state  of  the  nervous 
system  produced  by  the  poison,  and  it  does  not  prove  the  neuralgia 
to  be  truly  malarial.  In  some  cases  of  supra-orbital  neuralgia 
with  exact  periodicity,  coming  from  malarial  districts  (recorded  by 
Seeligmiiller),  quinine  failed  entirely  while  other  treatment  was 
quickly  successfuL 

Syphilitic  Neuralgia. — The  pains  of  syphilis  constitute  a  prominent 
symptom  of  that  disease,  but,  for  the  most  part,  have  no  correspond- 
ence with  nerve  distribution,  and  c»n  therefore  be  scarcely  regarded 
as  neuralgic.  Symptomatic  neuralgic  pain  occurs  in  many  syphi- 
litic affections  of  the  nervous  system  which  cause  irritation  of  the 
nerves  or  their  roots,  in  chronic  meningitis,  neuritis,  and  pressure 
from  growths.  One  of  the  most  severe  and  obstinate  cases  of  pain  in 
the  region  of  the  fifth  nerve  I  have  seen,  was  due  to  chronic  syphilitic 
meningitis  at  the  origin  of  the  nerve.  In  such  cases  the  nature  of  the 
lesion  is  usually  clear  from  the  evidence  of  structural  damage  to  the 
nerve- fibres.  In  the  case  just  mentioned,  for  instance,  there  was 
ansBsthesia  and  paralysis  of  the  masseter.  Whether  idiopathic  neu- 
ralgia results  from  the  influence  of  the  syphilitic  poison  is  uncertain. 
Foumier  believes  that  such  neiuulgia  is  common  during  the  secondary 
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stage,  but  very  few  conclasiTe  cases  have  been  recorded.  It  must  bo 
remembered  that  in  the  earlj  stage  of  neuritis,  &c.,  pain  maj  be  the 
only  symptom,  and,  on  the  other  band,  the  aneemia  which  results  from 
syphilis  may  be  the  real  cause  of  the  neuralgia.  Anstie  belieyed  that 
syphilis  does  not  cause  true  neuralgia  although  it  may  recall  a 
neuralgia  which  had  long  ceased.  A  peculiarly  distressing  post-sternal 
pain,  apparently  neuralgic  in  character,  has  been  occasionallj 
observed  in  constitutional  syphilis  (Eccheverria,  Buzzard). 

Degenerative  Neuralgia, — In  advanced  life,  and  sometimes  before 
the  senile  period  is  reached,  neuralgia  is  occasionally  met  with,  of 
extreme  obstinacy,  and  associated  with  other  signs  of  degeneration  of 
the  central  nervous  system,  such  as  failure  of  memory  or  persistent 
mental  depression.  The  neuralgia  is  apparently  one  effect  of  the  de« 
generative  tendency.  The  affection  has  all  the  characters  of  a  central 
neuralgia.  The  fifth  nerve  is  by  far  the  most  common  seat,  but  the 
paio  sometimes  occurs  in  other  situations. 

DiAONOSis. — The  diagnosis  of  neuralgia  rests  on  the  unilateral  situa- 
tion of  the  pain,  on  its  correspondence  to  the  distribution  of  certain 
nerves,  its  intermitting  or  remitting  character  (t.  e,  the  occurrence  of 
paroxysmal  exacerbations),  on  the  fact  that  the  patient  has  suffered 
from  similar  pains  elsewhere,  on  the  variations  in  the  seat  of  the 
pain,  and  on  the  absence  of  any  indications  of  actual  damage  to 
the  nerve-fibres.  The  variability  is  a  symptom  of  great  importance. 
If  the  pain  shifts  about,  now  in  one  spot  and  now  in  another,  it  is 
not  likely  to  be  due  to  an  organic  cause.  For  instance,  a  man  with 
fronto-occipital  neuralgia  had  foci  of  pain  in  the  forehead,  temple, 
and  occiput,  but  he  never  had  pain  at  the  same  time  at  more  than 
one  of  these  places.  The  last  of  the  above  indications,  however,  is 
the  most  importint  element  in  the  distinction  of  neuralgia  from  the 
similar  pains  which  result  from  organic  disease  of  the  nerves  due  to 
external  pressure  or  neuritis.  It  is  in  the  case  of  the  fixed  neuralgias 
(as  distinguished  from  the  migratory  forms)  that  the  distinction  is  of 
chief  importance.  The  diagnosis  is  more  difficult  in  the  case  of  neuritb 
than  of  external  pressure  (tumour,  &c.),  because,  in  the  latter  case,  the 
cause  of  the  pressure  usually  produces  other  symptoms,  and  the  effect 
of  the  pressure  is  progressive,  so  that  gradually  increasing  signs  of 
a  structural  lesion  are  added  to  the  pain.  But  from  neuritis  the 
distinction  may  be  much  less  easy.  The  difficulty  is  greater,  the 
slighter  the  degree  of  neuritis.  Severe  inflammation  causes  serei^ 
constant  pain,  at  first  more  intense  at  its  seat  than  in  the  distribution 
of  the  nerve,  because  the  inflammation  is  most  intense  in  the  nerve- 
shetith,  and  the  sheath-nerves  suffer  first.  In  severe  forms,  however, 
the  proper  fibres  of  the  nerve  are  soon  implicated  to  a  degree  that 
interferes  with  their  conducting  functions,  so  as  to  cause,  firsts 
hyjH'rsdstheHia,  and  afterwards  areas  of  anesthesia,  while  if  the  nerre 
ifl  *'  mixed,"  the  muscles  supplied  become  weak,  flabby,  and  n^idly 
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waste,  witH  changes  in  electrical  irritabilitj.  In  sligbt  cases,  on  the 
otber  hand,  the  sbeath  chiefly  suffers  ;  there  maj  be  no  interference 
with  conduction,  and  the  pain  resembles  neuralgia  more  closely, 
although,  as  a  rule,  it  is  more  continuous  than  in  true  neuralgia.  The 
diagnosis  is  also  difficult  when  the  seat  of  the  neuritis  is  such  as  to 
render  the  nerre  inaccessible  to  direct  examination.  If  it  can  be 
reached,  there  will  be  found,  from  the  first,  local  tenderness  of  the 
nerve.  In  idiopathic  neuralgia,  tenderness  of  the  trunk  in  the  intervals 
is  only  developed  after  the  neuralgia  has  existed  for  some  weeks. 
Moreover,  in  neuritis,  distinct  swelling  of  the  nerve  can  sometimes  be 
felt.  Local  tenderness  is  thus  chiefly  of  significance  in  the  early  stage  of 
the  affection,  or  when  it  occupies  a  considerable  area  of  the  nenre- 
trunk,  and  is  not  confined  to  certain  points. 

If,  therefore,  the  pain  is  migratory,  if  it  is  completely  intermittent, 
especially  if  the  intermissions  are  of  long  duration,  if  the  attacks  are 
induced  by  psychical  influences,  the  suspicion  of  an  organic  mvuse  will 
scarcely  arise.  If,  on  the  other  hand,  there  is  continuous  pain,  rapidly 
developing  to  a  considerable  degree,  organic  disease  should  be  sus- 
pected, and  the  suspicion  will  be  confirmed  if  there  is  evidence  of 
early  or  considerable  impairment  of  the  conducting  function  of  the 
fibres,  persistent  alteration  of  sensibility,  muscular  wasting  or  altered 
irritability,  or  trophic  changes  in  the  skin.  Great  care  is  necessary, 
however,  in  testing  the  muscles,  because  a  strong  electrical  stimulus 
may  greatly  increase  the  pain.  The  isolated  faradic  shocks  should  be 
employed  rather  than  the  current,  because  they  cause  much  less  pain, 
and  because  they  detect  most  readily  the  earliest  change  produced  by 
neuritis,  a  slight  increase  of  irritability ;  an  altered  reaction  to  voltaism 
will  also  often  be  found.  Early  tenderness  of  the  nerve,  not  merely 
during,  but  between  the  paroxysms,  indicates  neuritis,  but  its  absence 
does  not  exclude  inflammation,  which  may  occupy  an  inaccessible  por- 
tion of  the  nerve.  If  the  symptoms  of  structural  damage  gradually 
increase  and  progress,  and  especially  if  they  involve  the  whole  region 
of  the  distribution  of  the  nerve,  compression  may  be  suspected,  and 
is  confirmed  by  the  discovery  of  any  other  symptoms  indicating 
organic  disease  in  the  vicinity  of  the  nerve-trunk,  such  as,  in  the  case 
of  the  fifth,  damage  to  other  nerves  which  arise  or  pass  near  it.  It 
must  be  remembered  that  in  some  cases  the  differential  diagnosis  of 
slight  inaccessible  neuritis  from  neuralgia  may  be  very  difficult,  because, 
on  the  one  hand,  the  irritation  of  neuritis"  may  cause  neuralgic  changes 
in  the  nerve-centre,  and,  on  the  other,  a  primary  functional  neuralgia 
may  cause,  by  reflex  vaso-motor  disturbance,  secondary  changes  in  the 
sheath,  so  that  in  each  case  a  mixed  affection,  partly  functional,  partly 
orp^nic,  is  the  result ;  or,  in  current  terms,  a  neuralgia  which  is  at  first 
either  symptomatic  or  idiopathic  may  ultimately  be  both.  At  the 
same  time,  the  diseases  are  often  confounded  through  simple  ignorance 
or  misconception.  The  latter  cause,  as  we  have  seen,  often  leads 
sciatic  neuritis  to  be  r^arded  as  neuralgia;  and  the  former,  with 
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remarkable  constancy,  causes  brachial  neuritiB,  severe  and  cbaracter- 
istic,  to  be  thought  a  mere  neuralgia. 

In  all  forms  the  circumstance  that  the  patient  has  previously  had 
attacks  of  neuralgia  in  other  situations  is  a  very  important  holp  in 
diagnosis.  It  does  not,  of  course,  prove  that  a  given  pain  is  of  func- 
tional origin,  but  it  is  proof  of  a  tendency  to  such  pain,  which  may 
justly  be  allowed  considerable  weight  in  the  abheuce  of  signs  of 
an  organic  IchIou.  This  character  is  frequently  of  very  great  prac- 
tical value,  esi)ecially  in  cases  of  neuralgic  j)ain  of  unusual  st*at. 
Another  similar  indication  is  furnished  when  the  neuralgia  replaces 
some  other  functional  affection,  as,  for  instance,  migraine  or  melan- 
cholia. 

Special  Biagnosii. — There  are  certain  affections  with  which  the 
seveml  varieties  of  neuralgia  are  liable  to  be  confounded.  Almost 
any  form  of  neuralgia  may  be  simulated  by  the  pains  of  tabes, 
and  the  possibility  of  this  cause  should  always  be  thought  of, 
especially  in  the  case  of  migratory  pain.  In  some  situations  the 
risk  of  error  is  greater  than  in  others,  and  these  will  be  especially 
mentioned 

In  neuralgia  of  the  nerves  which  are  distributed  over  the  skull  (6fth 
and  great  occipital)  it  is  often  doubtful  wi) ether  the  affection  should 
be  called  headache  or  neuralgia.  The  former  may  be  local,  e,g.  atone 
temple,  as  in  migraine.  The  chief  distinction  is  the  correspondence 
to  the  course  of  the  nerves,  or  to  an  entire  nerve-region,  in  neuralgia, 
which  is  absent  in  headache.  But  true  neuralgia  may  induce  a  diffuse 
head-pain  which  may  be  called  "  neuralgic  headache."  The  fifth 
nerve  is  often  damaged  by  organic  intracranial  disease,  and  nerve- 
pain,  thus  produced,  is  sometimes  mistaken  for  simple  neuralgia. 
Besides  the  indications  already  described,  organic  disease  often  cauf^i 
deeply  seated  headache  and  various  symptoms,  especially  in  the  func- 
tions of  other  nerves,  optic  neuritis,  and  paralysis  or  convulsion  in  the 
limbs.  The  occurrence  of  herpes  in  the  course  of  a  supposed 
neuralgia  is  also  evidence  of  organic  change  in  the  nerve.  It  mutt 
not  be  forgotten  that  neuralgic  j>ains  are  sometimes  the  first  symptom 
of  morbid  growths  in  the  upper  jaw  and  parotid  region. 

The  diagnosis  of  the  cervico-occipital  form  rarely  presents  tnj 
difficulty.  The  neuralgic  pain  usually  courses  along  the  nerve-tmnki, 
but  it  must  be  remembered  that  occipital  neuralgia  is  occasionally 
bilateral.  In  caries  of  the  cervical  vertebne,  pain  may  be  an  early 
symptom,  but  it  scarcely  ever  spreads  to  the  occiput,  and  the  earl j 
interference  with  movement  is  usually  characteristic. 

The  neuralgias  of  the  arm  have  to  be  distinguished  clii«fly  from 
neuritis  by  the  indications  already  mentioned.  The  diagnosii  is 
seldom  difficult,  because  neuritis  usually  causes  earlj  tenderness  ia 
the  affected  nerve-trunks,  and,  later,  trophio  changes  in  tbe  nmsdei 
and  skin. 

A  more  difficult  problem  is  presented  bj  tbe  trtmli 
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which  bare  to  be  distinguisbed  from  disease  of  the  internal  yiscera, 
and  from  organic  spinal  disease.  TToilateral  pain  is  a  frequent 
accompaniment  of  disease  of  the  organs  in  the  thorax  and  abdomen, 
and  it  is  barJlj  necessary  to  point  out  that,  in  every  case,  a  careful 
examination  should  be  made  of  the  organs  adjacent  to  the  seat  of 
pain.  The  greatest  difficulty  arises  in  the  case  of  deeply  seated 
tumours  which  cause  pain  by  nerve-compression,  especially  wben,  as  is 
sometimes  the  case,  the  pains  are  **  reflected,"  and  do  not  precisely 
correspond  in  position  to  tbeir  cause.  Aneurism  of  the  aorta,  for 
example,  often  gives  rise  to  such  pain,  especially  when  seated  in  the 
descending  ]»art;  pain  in  the  course  of  the  nerves  may  be  the  only 
symptom  until  sudden  death  occurs.  The  pain  is  usually  very 
severe,  and  often  burning  in  character,  and  has  not  the  same  foci 
of  intensity  and  tender  points  as  ordinary  neuralgia.  In  severe 
unilateral  (and  even  bilateral)  pain,  persistent  in  occurrence,  whether 
uniform  in  seat  or  not,  this  cause  should  always  be  suspected.  One 
of  the  most  severe  cases  of  neuralgic  pain  I  have  ever  seen — darting, 
stabbing,  burning,  migratory  pains  in  legs,  abdomen,  thorax,  and  left 
arm — was  due  to  an  undiscovered  abdominal  aneurism.  Aneurism  of 
the  ascending  part  of  the  arch  is  now  and  then  accompanied  by  pain 
passing  to  the  arm,  apparently  of  reflex  character.  Intercosto-humeral 
neui*algia  may  simulate  angina  pectoris,  of  which,  indeed,  such 
neuralgia  may  be  said  to  form  [)art.  The  severity  of  tbe  paroxysms 
of  angina,  and  the  other  distressing  sensations  which  accompany  the 
pain,  usually  render  tbe  nature  of  the  attacks  suf&ciently  clear. 

The  parietal  pains  which  accompany  disease  of  tbe  spinal  cord 
rarely  have  the  acute  lancinating  character  of  neuralgia:  they  are 
sensations  of  tightness  or  constriction,  and  the  obtrusive  symptoms  in 
tbe  legs  indicate  the  nature  of  the  disease.  To  tbis,  however,  morbid 
growtbs  in  tbe  membranes  offer  an  exception,  especially  in  tbe  early 
-stage.  The  pains  may  be  very  severe  and  of  various  character,  but  they 
are  constant  in  seat,  are  increased  by  any  movement,  and,  before  long, 
indications  of  compression  of  the  cord  are  added  to  them.  Tbe 
** lightning  pains'*  of  tabes  are  sometimes  felt  in  the  trunk,  and  have 
often  been  mistaken  for  neurtilgia.  They  are  distinguisbed  by  their 
changing  seat  and  momentary  duration,  by  tbe  similar  pains  in  the 
legs,  and  especially  by  diminished  sensibility  over  extensive  areas. 
In  most  cases  there  are  some  pains  in  the  legs  and  the  knee-jerk  is 
lost ;  I  have  seen  one  case  in  which  the  changes  were  confined  to 
tbe  dorsal  region  of  the  cord,  and  the  knee-jerk  was  normal ;  but  in 
tbis,  as  in  other  cases  of  tbe  kind,  the  light-reflex  of  the  iris  was  lost-* 
A  symptom  of  great  indirect  diagnostic  importance.  More  constant 
in  seat  and  neuralgic  in  character  are  the  pains  of  pachymeningitis, 
which  are  caused  by  the  compression  of  the  nerve-roots  bj  the 
thickened  membrane.  They  are  distinguished  from,  neuralgia  by  the 
wide  extent  of  the  pains,  their  bilateral  aituation,  by  the  presence  of 
4treaB  of  aniestheaia  doe  to  itiU  greater  damage  to  the  nerrei^  Iq^ 
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muscular  wasting  in  the  limbs,  and  bj  the  symptoms  of  compression 
of  the  cord. 

The  terrible  nerye-pain  which  is  sometimes  produced  bj  organic 
disease  of  the  bone  of  the  spinal  column  closely  resembles  neuralgia 
in  its  fixity  of  site  and  unilateral  situation,  but  is  distinguished  by  itt 
peculiar  dependence  on  movement  of  the  trunk  (see  toI.  i,  p.  257). 
Leg  symptoms  are  usually  soon  associated  with  it.  The  lum bo-abdo- 
minal neuralgia  may  be  confounded  with  renal  colic.  The  distinction 
rests  chiefly  on  the  urinary  symptoms  that  accompany  the  latter. 

The  sharp  pains  of  tabes  are  more  frequently  felt  in  the  legs  than 
in  the  trunk,  and  there  also  are  often  mistaken  for  neuralgia,  but  the 
indications  already  mentioned  suffice  to  distinguish  them.  Occasion* 
ally  such  pains  are  met  with  apart  from  other  symptoms  of  tabes,  and 
their  nature  is  difficult  to  determine.  If  they  are  the  sequel  of 
syphilis,  or  associated  with  loss  of  action  in  the  iris,  they  are  probably 
the  evidence  of  a  partial  tabetic  degeneration — a  tabetic  neuralgia. 
The  distinction  of  sciatic  neuralgia  from  neuritis  must  be  made  by  the 
indications  already  given  (see  also  "  Sciatica,"  vol.  i,p.  106).  Of  still 
greater  practical  importance  is  the  distinction  of  crural  and  sciatic 
neuralgia  from  the  pains  due  to  pressure  on  the  lumbar  and  sacral 
plexus  by  tumours  in  the  pelvis  and  abdomen.  Such  pains  are  felt 
along  the  course  of  the  nerves,  and  are  almost  invariably  thought  at 
first  to  be  neuralgic.  Pains  in  the  front  of  the  thigh  are  rare  except 
as  the  result  of  extension  of  neuritis  from  the  sciatic  nerve  to  the 
lumbar  plexus,  or  as  the  result  of  pressure.  In  each  case  there  is 
generally  muscular  wasting,  which  shows  organic  damage.  The  dia- 
gnosis between  neui^algia  in  the  front  of  the  thigh  and  pain  due  to  a 
lesion  of  the  nerves,  is  also  aided  by  the  state  of  the  knee-jerk,  which 
is  generally  early  lost  in  organic  disease,  but  remains  intact  in  neu- 
ralgia. In  every  case  of  neuralgic  pain  in  this  situation,  the  abdomen 
should  be  carefully  examined,  and  whenever  pain  in  the  sciatic  is  of  a 
progressive  character,  and  apparently  due  to  mischief  above  the 
accessible  part  of  the  nerve,  a  rectal  examination  should  be  made,  by 
which  the  source  of  pressure,  if  there  be  any,  will  often  be  felt.  It 
must  also  be  remembered  that  pain  felt  in  the  knee  may  be  a  reflex 
effect  of  the  irritation  of  the  branches  of  the  obturator  nerre  in  hip- 
joint  disease,  and  that  obscure  pains  in  the  groin  and  thighs  are 
sometimes  the  result  of  disease  of  the  femur.* 

The  diagnosis  of  the  special  forms  of  neuralgia  is  less  difficult.  In 
the  reflex  or  sympathetic  variety  the  catiso  of  the  pain  will  osaallj  be 
discovered  if  it  is  remembered  that  it  may  be  outside  the  area  in 
which  |>ain  is  felt.  It  is  rarely  far  distant ;  often  in  another  bfanch 
of  the  same  nerve.  Pain  in  any  part  of  the  fifth  nerTe,  for  instance^ 
may  be  due  to  the  irritation  of  a  carious  tooth. 

It  is  possible  to  confound  epileptiform  neuralgia  with  ihm  form  off 

*  In  one  cam  of  intente  stabbing  paint  in  the  groin,  clof  ly 
the  cause  was  uUimiitt.'ly  found  to  be  necrosis  of  ihe 
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trae  epilepsy  in  which  the  aura  is  a  sudden  pain«  I  have  known,  for 
example,  slight  attacks  of  minor  epilepsy  to  be  preceded  bj  a  most 
severe  momentary  pain  in  one  fifth  nerve.  The  occurrence  of  distinct 
loss  of  consciousness,  and  still  more  of  convulsion,  sufficiently  indicates 
the  epileptic  nature  of  the  case.  A  painful  epileptic  aura  in  a  limb, 
followed  by  local  convulsion,  could  only  be  mistaken  for  neuralgia 
with  reflex  spasm  in  a  patient  who  had  never  bad  a  severe  fit.  But 
the  course  of  such  an  aura  is  usually  centripetal  and  deliberate,  and 
the  spasm  has  also  a  deliberate  march. 

Pboonosis. — The  prognosis  in  neuralgia  is  influenced  by  the  age 
of  the  patient,  by  the  duration  of  the  afifection,  its  situation,  severity, 
and  cause.  It  is  far  better  when  tbe  disease  is  due  to  any  consti- 
tutional condition  than  when  no  general  cause  can  be  discovered, 
since,  as  a  rule,  the  constitutional  states  that  cause  neuralgia  are 
amenable  to  treatment,  at  any  rate  in  such  a  degree  as  to  influence 
the  pain.  In  hysteria,  however,  some  neuralgias  are  readily  removed ; 
others,  especially  when  there  is  no  anaemia,  are  most  obstinate.  The 
prognosis  is  better  when  there  is  no  hereditary  tendency  than  when 
this  is  marked.  We  do  not  yet  know  whether  the  prognosis  is  influ- 
enced by  the  fact  that  the  heredity  is  general  or  special.  The  more 
severe  the  pain,  and  the  longer  the  disease  has  lasted,  the  more  diffi- 
cult is  its  treatment.  When  a  patient  hiis  suffered  from  neuralgia  in 
various  regions,  for  many  years,  the  ultimate  prognosis  is  less  favor- 
able. It  is  generally  believed  that  neuralgias  of  the  fifth  nerve  are 
more  intractable  than  others.  During  the  decline  of  life,  most 
varieties,  especially  those  of  the  degenerative  form,  are  peculiarly 
obstinate,  and  in  old  age  they  sometimes  cannot  be  relieved  by  any 
treatment  whatever.  However  severe  the  pain  way  be,  neuralgia 
involves  little  danger  to  life;  as  Buzzard  has  well  said,  "the  disease 
does  not  seem,  of  itself,  to  shorten  the  duration  of  the  life  which  it 
fills  with  suffering.*'  Epileptiform  neuralgia  is,  of  all  kinds,  the 
most  obstinate  ;  Trousseau,  in  his  large  experience,  never  knew  a  case 
to  be  cured.  When  neuralgia  has  once  ceased  it  is  extremely  prone 
to  recur ;  and  this  fact,  which  is  true  of  all  varieties,  must  be  remem« 
bered  in  giving  an  opinion  regarding  the  future. 

Tbbatment. — The  treatment  of  neuralgia  consists,  first,  in  the 
relief  of  the  symptom,  pain  ;  and  secondly,  in  the  removal  of  its  cause, 
«.  e.  in  the  restoration  of  normal  conditions  of  function  in  the  sensory 
apparatus.  The  means  by  which  these  ends  are  to  be  secured  are 
threefold, — by  hygiene,  by  drugs,  given  internally  and  applied 
extemaUy,  and  by  certain  surgical  operations  on  the  nerves.  It  ii 
evident  that  the  treatment  to  be  adopted  must  be  influenced,  to  some 
extent,  by  the  nature  of  the  case.  When  there  is  distinct  evidence  of 
neuritis,  the  treatment  for  this,  already  described,  must  be  adopted* 
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That  which  has  now  to  be  considered  is  the  treatment  of  the  "  idio> 
pathic"  form,  but  the  means  for  the  alleviation  of  all  yarieties  is 
nearly  the  same. 

Although  the  relief  of  pain  has  usually  to  be  the  first  actual  step  in 
treatment,  the  first  in  importance  is  the  removal  of  the  causes  of  the 
disease.  Any  discoverable  condition  on  which  the  neuralgia  may 
depend  must  be  treated.  The  detailed  measures  that  are  necessary 
need  not  here  be  indicated,  since  they  are  sufficiently  suggested  by  the 
enumeration  of  the  causes  and  causal  varieties  already  given. 
Especially  should  any  source  of  nerve  iriitation  be  removed,  whether 
in  the  region  of  the  painful  nerve  or  outside  it.  It  must  be  remem- 
bered, however,  that  it  is  not  certain  tbat  the  neuralgia  will  disappear 
on  the  removal  of  such  a  source  of  irritation.  This  is  often  true 
of  neuralgias  of  the  fifth  nerve  and  decayed  teeth.  The  almost 
universal  association  of  neuralgia  with  conditions  of  debility,  so 
strongly  insisted  on  by  the  late  Dr.  Anstie,  indicates  the  importance 
of  hygienic  measures  calculated  to  improve  the  general  health  ;  fresh 
air,  adequate  rest,  and  nutritious  food  in  full  quantity,  with  a  small 
quantity  of  alcohol  at  meals,  are  usually  directly  beneficial.  The  im- 
portance of  a  good  supply  of  animal  food  is  of  great  importance  for 
all  but  gouty  subjects.  I  have  known  severe  neuralgia  to  occur  first 
on  the  patient  commencing  a  purely  vegetable  diet,  to  disappear  when 
meat  was  taken,  and  recur  with  severity  at  each  of  four  successive 
attempts  to  return  to  vegetarianism.  Cod-liver  oil,  or  other  easily 
digested  fat,  may  often  Ije  added  with  advantage.  Iron,  when  there 
is  anaemia,  will  sometimes  alone  cure  the  disease,  and  even  when  there 
is  not  anaemia  it  seems  occasionally  to  be  beneficial.  Of  nervine 
tonics,  quinine  is  of  most  value  in  true  malarial  forms,  given  in  a  full 
dose  shortly  before  a  poriodicul  attack  is  due ;  but,  a.s  we  have  seen, 
it  is  not  always  successful.  In  smaller  doses  it  is  occasionally  useful 
in  other  forms,  although  not  so  frequently  as  might  be  expected  from 
its  marked  influence  on  the  nervous  system.  In  stupefying  doses  it 
may  lesseu  the  pain  for  a  time,  but  does  not  often  produce  a  lasting 
effect.  It  has  been  thought  to  be  most  useful  in  neuralgias  of  the 
first  division  of  the  fifth  nerve.  Nuz  vomica  or  strychnine  often  does 
more  good  than  quinine.  In  general  it  may  be  said  that  whenever 
the  nervous  system  is  feeble,  as  it  so  frequently  is  in  neuralgia,  nux 
vomica  may  with  advantage  be  added  to  other  remedies  that  are  given. 
Zinc  (including  the  phosphide)  is  of  little  value.  Arsenic  is 
occasionally  useful,  especially  in  the  neuralgias  that  have  been  set  up 
by  malarial  poisoning,  and  in  the  degenerative  variety.  Free  phos- 
phorus (-g*^  or  y^  grain)  has  been  strongly  recommended,  but  my 
experience  coincides  with  that  of  most  recent  writers  in  assigning  it 
a  very  low  position  in  the  list  of  remedies, — low  so  far  as  numerical 
success  is  concerned,  although  in  rare  cases  its  influence  is  verv 
striking.  For  instanc-e,  a  woman  aged  forty-three,  with  neuralgia  of 
the  fifth  nerve  of  thirteen  vears'  duration,  at  one  time  associated  with 
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brachial,  and  afterwards  with  crural,  neuralgia,  lost  the  pain  entirelj 
during  three  months'  treatment  with  phosphorus,  although  when  the 
treatment  was  commenced  about  twelve  severe  paroxysms  occurred 
every  day.  Ammonio-sulphate  of  copper  has  l^een  recommended  in 
cases  of  neuralgia  of  the  fifth  nerve.  It  may  be  given  in  doses  of  -^ 
or  -^  of  a  grain  after  food.  In  syphilitic  forms,  dependent  on  actual 
nerve-lesions,  iodide  of  potassium  and  mercury  should  of  course  be 
given.  Iodide  of  potassium  is  now  and  then  useful  in  cases  of 
neuralgia  that  are  not  due  to  syphilis. 

Of  remedies  that  have  a  sedative  action  on  the  nervous  system, 
although  they  are  not  anodynes,  bromide  of  potassium  has  been 
most  used.  It  is  occasionally  of  service  in  cases  of  idiopathic  nen* 
ralgia,  paroxysmal  in  occurrence,  although  it  appears  to  have  less 
influence  on  sensory  than  on  motor  nerve-cells.  Its  value  is  greatest 
in  irritable,  anxious  subjects.  Chloride  of  ammonium  has  been 
recommended  in  intercostal  neuralgia.  In  the  rheumatic  forms 
salicylate  of  soda  has  been  occasionally  found  useful,  especially  in 
facial  neuralgia  and  sciatica,  but  in  the  cases  of  sciatica  which  depend 
on  neuritis  it  has  little  influence.  In  some  cases,  marked  relief  is 
afforded  by  antipyrine,  acetanilide  (antifebrin),  exalgin,  and  phena- 
cetin ;  they  are  somewhat  uncertain  in  their  influence,  which  is  some* 
times  great  at  first  and  afterwards  slight. 

Nervine  stimulants,  given  at  the  beginning  of  an  attack,  occasionally 
cut  it  short,  especially  in  neuralgias  of  the  fifth  nerve.  Sulphuric 
ether,  valeiian,  and  alcohol  have  been  employed  for  this  purpose. 
The  use  of  alcohol  is,  however,  fraught  with  great  danger  to  the 
habits  of  the  patient,  and  should  be  avoided  as  far  as  possible. 
Another  nervine  stimulant,  turpentine,  is  an  old  remedy  for  sciatica, 
and  has  been  occasionally  of  service  in  cases  of  ordinary  neuralgia. 
Nitroglycerine  sometimes  gives  relief  to  the  pain,  and,  as  a  rule, 
it  succeeds  whenever  alcohol  is  effective.  It  is  also  extremely  service- 
able in  many  cases,  given  regularly  three  times  a  day,  in  doses  from 
r^  ^o  -g^  of  a  grain,  especially  in  combination  with  nervine  tonics ; 
the  dilatation  of  the  arteries  seems  to  favour  the  access  of  the  tonic 
to  the  nerve-tissues. 

Anodynes  are  necessarily  very  important  agents  in  the  treatment 
of  the  disease.  It  is  the  pain  for  which  the  patient  seeks  help ;  the 
cause  of  the  pain  can  only  be  slowly  influenced,  and  in  the  mean- 
time the  pain  itself  has  to  be  relieved.  In  some  cases  relief  is  all 
that  can  be  afforded ;  treatment  fails  to  prevent  the  recurrence  of 
pain,  and  all  that  can  be  done  is  to  lessen  its  intensity.  But  in  a 
large  number  of  cases  of  neuralgia,  anodynes  do  more  tban  merely 
palliate ;  the  repeated  removal  of  the  pain  tends  to  prevent  its  recur- 
rence. This  makes  it  probable  that  the  relief  afforded  is  not  merely 
by  an  action  of  the  drug  on  the  general  sensorium,  but  that  it  has 
an  influence  on  the  specific  disturbance  which  gives  rise  to  the  sensa- 
tion of  pain.     The  same  conclusion  is  suggested  by  the  fact  that  the 
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most  acnte  pain  may  be  sometimes  relieyed  by  an  anodyne  which  haa 
no  apparent  influence  on  the  general  sensory  functions  of  the  brain. 

No  drug  gives  relief  so  quickly  and  so  surely  as  opium  or  morphia. 
In  epileptiform  neuralgia  Ti*ous8eau  found  no  remedy  comparable  to 
opium,  which  he  gave  in  doses  rapidly  increased  up  to  800  grains  of 
opium  or  60  grains  of  sulphate  of  morphia  a  day.  Morphia  beneath 
the  skin  relieves  for  the  time  all  forms  of  neuralgia.  It  is  probable 
that,  in  most  cases,  it  is  better  to  inject  it  into  the  seat  of  pain«  because 
it  can  then  exert  some  influence  on  the  terminal  nerve-endings,  and, 
moreover,  the  injection  has  a  slight  counter-irritant  influence.  But  it  s 
chief  action  is  on  the  nerve-centres,  and  this  is  exerted  equally  wherever 
the  injection  is  made ;  therefore,  if  for  some  reason,  local  injection 
is  undesirable,  any  convenient  region  will  answer.  The  dose  should 
not  at  first  be  large,  ^,  |.  or  ^  of  a  grain,  according  to  the 
severity  of  the  pain.  It  is  unsafe  to  commence  with  a  larger  quantity ; 
death  has,  in  more  than  one  instance,  resulted  from  an  injection  of 
^  gr.  It  is  remarkable,  however,  in  some  cases,  how  little  effect, 
beyond  the  relief  of  the  pain,  morphia  produces.  The  addition  of 
atropine  (in  the  proportion  of  one-twentieth  of  the  morphia  used) 
will  often  prevent  nausea.  Caution  should  be  used  to  prevent 
the  dangerous  "  morphinism,"  most  cases  of  which  have  been  set  up 
by  the  use  of  this  drug  for  the  relief  of  neuralgia.  The  hypodermic 
syringe  should  never  be  placed  in  the  hands  of  the  patient.  In 
cocaine,  moreover,  we  have  an  agent  that  can  often  replace  morphia. 
A  local  injection  of  from  half  a  grain  to  a  grain  often  gives  gpreat 
relief  to  the  pain,  apparently  by  arresting  impressions  from  the  peri- 
phery, but  the  first  injection  may  wisely  be  smaller,  -^  gr.,  on 
account  of  individual  intolerance.  Repeated  injections  often  promote 
recovery,  especially  when  the  pain  is  superficial  and  is  accompanied 
by  tenderness. 

Belladonna  may  be  given  by  the  mouth  {\ — |^  gr.  of  the  extract) 
or  atropine  by  the  skin  (y^-g — ^  gr,).  Occasionally  these  give 
marked  relief  to  the  pain,  and  when  this  is  the  case  they  are  said  to 
produce  a  more  permanent  efifect  than  morphia  (Hunter,  Anatie, 
Yanlair)  The  unpleasant  dryness  of  the  throat  cannot  be  avoided. 
It  is  often  well  to  alternate  injections  of  atropine  with  those  of 
morphia  in  cases  in  which  there  is  danger  of  the  establishment  of 
the  morphia  habit,  and  cocaine  is  insufficient. 

Aconite  and  gelsemium  are  said  to  have  a  special  action  on  the 
fifth  nerve,  and  are  frequently  useful  in  trigeminal  neuralgias. 
Aconite  is  the  more  powerlul  of  the  two,  but  often  causes  nausea  and 
unpleasant  symptoms.  In  slight  cases,  especially  those  which  depend 
on  dental  caries,  gelsemium  is  sometimes  useful ;  fifteen  minims  of 
the  tincture  may  be  frequently  repeated.  Aconitia  may  also  be  givm 
in  doses  of  j^  to  ^hs  ^^  ^  gr&in*  hut  it  is  a  somewhat  dangeroua 
remedy  to  employ  hypodermically.  The  alkaloid  of  gelsemium  (geU 
semia)  is  convenient  for  subcutaneous  use;  the  dose  >•  '^  to  ^ 
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of  a  grain.  Cimicifuga  is  often  very  useful  for  neuralgia  associated 
with  rheumatism,  given  either  alone  or  combined  with  Indian  hemp. 
In  gouty  subjects,  lithia  may  be  combined  with  the  cimicifuga. 

Indian  hemp  is  of  value  in  certain  forms  of  neuralgia,  especially 
those  in  which  the  pains  are  sudden,  brief,  and  sharp,  without  the 
violence  which  marks  true  epileptiform  neuralgia.  It  may  be  admin* 
istered  continuously  between  the  intervals  ;  a  quarter  to  half  or  even 
one  grain  three  times  a  day.  Piscidia  erythrina  has  been  recommended 
when  pain  is  not  severe ;  in  moderate  doses  (5ss  of  the  liquid  extract) 
it  leaves  no  unpleasant  after-effects.  Chloral  has  little  influence  over 
pain,  but  cro  ton -chloral  (butyl -chloral)  is  sometimes  useful,  especially 
in  neuralgias  of  the  fifth.  It  is  usually  given  in  doses  of  five  grains^ 
but,  as  Binger  and  others  have  shown,  the  dose  may  often  be  increased 
(up  to  twenty  grains)  with  advantage.  Combinations  of  nerve-tonics 
and  sedatives  are  generally  necessary,  but  as  the  sedative  has  to  be 
continuously  given,  its  dose  must,  of  course,  be  moderate.  I  have 
found,  for  instance,  in  neuralgia  of  the  fifth,  the  combination  of  arsenic, 
quinine,  and  Indian  hemp  of  great  service. 

Neuralgic  pain  is  often  relieved  by  local  treatment,  which  is,  for  the 
most  part,  either  irritant  or  sedative  ;  and  some  remedies  combine  the 
two  effects.  Counter-irritation  seems  often  to  exert  an  inhibitory 
influence,  and  to  change  the  action  of  the  nerve-centre;  just  at 
a  blister  around  the  limb  will  stop  the  aura  of  epilepsy.  Either 
blisters,  or  sinapisms,  or  the  actual  cautery  may  be  employed.  Flying 
blisters  may  be  applied  over  the  tender  spots,  or  by  the  side  of  the 
spine.  Cbloroform  has  been  injected  beneath  the  skin,  fifteen  or  thirty 
minims,  but,  although  it  may  give  some  relief,  it  may  also  cause  a 
troublesome  slough.  The  actual  cautery,  in  mild  form,  is  most 
effective  in  spinal  neuralgias.  The  local  injection  of  carbolic  acid 
or  of  osmic  acid  has  been  recommended  ;  they  have  been  employed 
chiefly  in  trigeminal  neuralgia  and  in  sciatica.*  One  or  two  drops  of 
a  1  per  cent,  solution  of  osmic  acid  (in  water  and  glycerine)  have  been 
injected  at  a  time.  It  is  said  to  give  immediate  relief  to  the  pain ; 
some  cases  are  reported  as  being  cured  after  about  a  dozen  injec- 
tions. It  does  no  appear  to  be  entirely  free  from  danger ;  Jacoby 
observed  palsy  of  the  radial  nerve  to  follow  an  injection  into  the  arm, 
as  it  occasionally  follows  an  injection  of  ether. 

Acupuncture,  the  introduction  of  needles  into  the  painful  part,  is  a 
method  employed  in  China  and  Japan,  the  value  of  which  is  not  great. 
If,  as  in  the  East,  the  needles  are  left  in  for  some  hours  or  a  day,  they 
cause  much  pain.  Aquapuncture  has  also  been  employed ;  it  consists 
in  the  injection  of  pure  water  into  or  beneath  the  skin.  Originally  it 
was  introduced  into  the  skin,  or  between  tbe  true  skin  and  the  epi- 
dermis, under  considerable  pressure,  so  as  to  force  the  water  to  sepa* 
rate  tbe  tissues  and  make  spaces  for  itself.     This  method  gives  much 

•  Meroea,  'Lancet,'  18&5,  No.  2;  jACobj,  'Trans.  Am.  Keurolog.  Am./  1886» 
p.  11  i  Schapiro,  *  Petersburg,  med.  Wochenscbriit,'  1885. 
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pain  and  does  littlo  good,  but  tbe  injection  of  water  beneath  the  skin 
is  innocuous,  and  occasionally  relieves  a  slight  pain. 

Of  external  applications  that  are  at  once  irritant  and  sedative, 
chloroform  is  tbe  most  important,  pure,  or  as  tbe  Liuimentum  Cbloro- 
formi  (B.  P.),  or  a  dilution  of  one  part  of  chloroform  with  six  of  Lin. 
Saponis.  Next  in  value  are  the  ointments  of  verutria  and  aconitia. 
They  should  be  rubbed  in  until  tingling  is  produced,  followed  by  numb-> 
nes8.  Tbe  milder  tincture  of  acouite  may  also  be  painted  on  the  part 
two  or  three  times  a  day,  avoiding  any  sores.  Camphor-chloral 
(camphor  and  chloral  rubbed  up  together  in  equal  parts,  so  as  to 
liquefy)  may  also  be  applied  on  lint  covered  with  oil-silk.  Both  this 
and  chloral  will  blister  if  left  on  too  long.  Menthol  is  also  a  useful 
application  to  the  skin  in  the  slighter  forms  of  neuralgia.  It  causes 
a  singular  sen  ation  of  tingling  and  coldness,  and  for  the  time  lessens 
the  pain.  It  may  be  employed  pure  in  the  solid  form,  or  rubbed  up 
with  chloral,  or  with  spirit  or  glycerine.  Preparations  of  opium 
(usually  oleate  of  morphia)  are  of  very  little  value  as  external  appli- 
cations.  A  strong  ointment  of  cocaine  and  lanoline  (10  or  15  per  cent.) 
sometimes  does  good  by  numbing  the  skin,  but  it  should  not  be  used 
at  the  junction  of  a  mucous  membrane  and  the  skin,  or  when  the  skin 
is  irritated,  or  it  may  excite  a  troublesome  spreading  dermatitis. 
Belladonna  is  of  service  if  employed  sufficiently  strong ;  tbe  extract, 
diluted  with  one,  two,  or  three  parts  of  glycerine  or  vaseline,  may  be 
smeared  over  the  skin  two  or  three  times  a  day.  The  oleate  of  atropia 
(5  per  cent,  solution  in  oil)  may  be  used  in  the  same  way. 

Among  external  applications,  that  of  simple  cold  or  warmth  should 
be  mentioned.  Each  occasionally  gives  temporary  relief  if  applied 
continuously  to  the  seat  of  pain.  In  most  cases  heat  is  the  safer 
and  more  effectuaL  Considerable  beat  is  often  little  felt  at  the  focus 
of  most  intense  pain.  If  there  is  the  least  suspicion  of  active  neuritis, 
heat  must  be  applied  to  the  distribution  of  the  nerve  with  extreme 
caution,  or  disastrous  consequences  may  ensue  (see  voL  i»  p.  62).  A 
warm  douche  through  tbe  nose  has  been  strongly  recommended  by 
Seeligniuller  in  cases  of  supra-orbital  pain,  supposed  to  be  produced 
in  the  frontal  sinuses,  even  when  of  malarial  origin.  £tber  spray 
to  the  spine  has  also  been  recommended  in  various  forms  of  neuralgia. 
Cold  to  tbe  painful  part  is  rarely  useful,  except  in  the  caae  of  neuralgia 
of  the  testis,  where  refrigeration  can  be  more  completely  effected  than 
elsewhere. 

Electricity,  properly  employed,  is  an  agent  of  occasional  value  in 
the  treatment  of  neuralgia.  It  may  be  used  in  two  ways.  (1)  A  strong 
current,  c.iusing,  for  the  time,  considerable  pain,  will  sometimes 
remove  tbe  neuralgia  at  once,  no  doubt  by  altering  tbe  form  of  central 
action,  just  as  does  a  counter-irritant  The  effect  is  probablv  only 
produced  i^  Ciises  of  idiopathic  neuralgia  of  slight  degree.  In 
some  cases,  and  invariably  in  active  neuritis,  a  stroug  apfdication 
renders  the  pain  worse,  and  the  risk  of  this  effect  must  be  borike  in 
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mind.  The  forms  in  which  it  is  most  likelj  to  be  successful  are  recent 
cases  of  hvstericHl  neuralgia,  especiaUj  when  the  pain  is  seated  in  the 
joints.  To  produce  this  energetic  effect  either  faradism  or  voltaism 
may  be  used.  (2)  A  weak  current  may  be  used  for  its  sedative  action 
on  the  nerves.  Either  form  of  electricity  may  be  employed,  but 
the  action  of  the  two  is  essentially  different.  The  voltaic  current  is 
the  most  frequently  useful.  Authorities  are  divided  on  the  best  method 
of  applying  it,  but  the  majority  are  of  opinion  (and  with  this 
my  own  experience  agrees)  that  it  is  best  to  neglect  the  direction 
of  the  current,  and  to  place  the  positive  pole  near  the  seat  of  the  pain, 
and  the  negative  in  some  indifferent  situation.  If  there  is  reason  to 
believe  that  the  neuralgia  is  central,  the  positive  pole  may  be  placed, 
during  part  of  the  application,  as  near  as  may  be  to  the  central  termi- 
nation of  the  nerve,  and,  for  another  part  of  the  time,  on  the  seat  of 
the  pain.  The  strength  should  be  from  two  to  five  milliamp^res,  but 
if  the  battery  is  not  provided  with  a  galvanometer,  the  number  of  cells 
must  be  regulated  according  to  its  effect  on  the  sensory  nerves,  so  as  to 
cause  a  slight  tingling  or  burning  sensation,  not  actual  pain.  The 
number  of  cells  to  be  used  will  vary  in  different  parts,  chiefly  in  con« 
sequence  of  the  varving  sensibility  and  resistance  of  the  skin.  The 
patient's  sensations  are,  indeed,  often  the  best  guide.  For  the  face, 
three,  and  elsewhere  five,  cells  may  be  employed  to  begin  with,  and  the 
current  gradually  increased  until  it  can  just  be  felt.  All  sudden  varia- 
tions in  strength  should  be  avoided.  A  well-wetted  sponge  should  be 
employed  as  the  electrode,  and  this  should  be  very  gently  and  gradu- 
ally applied,  and  very  gently  removed  when  the  strength  is  altered. 
If  the  faradic  current  is  employed  as  a  sedative,  it  must  be  extremely 
weak  (so  as  to  be  just  felt,  but  to  occasion  no  pain),  and  rapidly  inter- 
rupted. The  rapidly  recurring  slight  stimulation  of  the  nerves  pro- 
duces after  a  time  a  sedative  effect,  at  first  slightly  increasing,  but 
after  a  few  minutes  distinctly  relieving,  the  pain.  Its  action  is  analo- 
gous to,  and  quite  as  effectual  as,  the  mechanical  percussors  recently 
introduced. 

The  Surgical  Treatment  of  Neuralgia. — Cases  of  neuralgia  are 
occasionally  met  with,  especially  in  the  region  of  the  fifth  nerve, 
and  in  persons  who  have  passed  middle  life,  in  which  every 
attempt  to  afford  even  relief,  fails  entirely.  In  such  cases  the  only 
measure  which  is  likely  to  be  successful  in  curing  the  disease  is  one 
that  interrupts  the  passage  of  all  impulses  along  the  nerve,  from  the 
periphery  to  the  centre.  Such  impulses,  as  we  have  seen,  are  con- 
stantly traversing  the  nerve;  some  affect  consciousness  and  are  felt  as 
sensations ;  of  others  we  are  usually  not  conscious,  but  can  perceive 
them  by  fixing  our  attention  on  the  part.  But  all  these  are  probably 
only  a  small  part  of  the  impulses  which  habitually  pass  up  to  the 
cells  in  which  the  fibres  end,  and  these  impulses  seem,  in  xuises  of  cen- 
tral neuralgia — the  common  variety  in  the  class  now  under  considera- 
tion— to  maintain  the  morbid  action  of  the  cells  when  this  has  been 
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once  set  up  and  fixed  in  tbem.  If  these  impulses  can  be  arrested, 
absolutely  and  permanently,  the  disturbed  centre  is  afforded  perfect 
rest  from  all  peripheral  influences,  and  in  a  large  number  of  caset^ 
with  such  rest  the  morbid  process  subsides.  Indeed,  it  often  ceases  at 
once  ;  the  shock  to  the  cells,  involyed  in  the  operation  necessary  for  the 
arrest  of  conduction  along  the  nerve,  seems  at  once  to  inhibit  the 
cells,  and  in  the  absence  of  the  preTious  excitation  they  do  not  again 
resume  their  normal  activity. 

The  influence  of  nerve -stretching  is  seldom  permanent  enough  to 
produce  the  desired  result;  even  division  of  the  nerve  is  uncertain  in 
its  effects,  apparently  because  union  may  take  place  between  the 
divided  extremities  which  are  left  in  juxtaposition.  The  only  proceed- 
ing which  has  been  found  effectual  and  trustworthy  is  the  excision  of 
a  short  piece  of  the  trunk  of  the  nerve,  to  the  distribution  of  which 
the  pain  is  referred.  If  the  pain  is  referred  to  more  than  one  division 
of  the  nerve,  it  is  usually  sufficient  to  operate  upon  the  branch  first 
and  chiefly  affected.  But  a  recurrence  may  take  place,  and  the  nerre 
may  afterwards  have  to  be  resected  above  its  division.  It  was  at  one 
time  supposed  that  the  removal  of  Meckel's  ganglion  whs  essential  in 
some  cases,*  but  this  has  not  been  confirmed  by  recent  experienoe.f 
The  various  procedures  devised  by  surgeons  to  attain  the  object  have 
been  similar  in  aim,  viz.  the  exposure  of  the  nerve  at  a  point  as  near 
the  centre  as  is  thought  necessary.  On  account  of  the  tendency  for  the 
pain  to  affect  other  branches  of  the  nerve,  after  that  primarily  affected 
has  been  interrupted,  the  main  divisions  of  the  nerve,  at  one  or  the  other 
sideof  theforamina  through  which  they  pass  from  the  skull,  may  have  to 
be  divided.  Hose^  even  recommended  removal  of  the  Gasserian  ganglion 
and  has  carried  out  the  operation  in  several  cases  ;  while  Horsley,§  who 
asserts  that  removal  of  the  Gasserian  ganglion  as  a  whole  is  impossible 
on  account  of  its  close  connection  with  the  cavernous  sinus,  advocates 
division  of  the  nerve  between  the  pons  and  the  ganglion. 

Success  is  a  frequent  but  not  a  constant  result  of  the  operation  of 
neurectomy.  In  nineteen  cases  reported  by  Horsley.H  the  operation 
had  to  be  repeated  in  six  on  account  of  recurrence  of  pain  ;  one  paUent 
died,  in  whom  he  had  separated  the  fifth  nerve  from  the  pons ;  one 
became  demented  after  repeated  operations,  which  failed  to  give  more 
than  temporary  relief.  In  the  others,  there  was  relief  up  to  the  time 
at  which  the  paper  was   written,  this  interval  varying  from  a  few 

*  Se«  a  pitper  by  Dr.  Cliavasse,  of  Birmingham  (Royml  Medical  and  Chintrgicml 
Society,  meeting  of  February  20tb,  1884,  and  ditcassioh  thereoo). 

t  Neuralgia  will  sometimes  disappear  for  a  time  under  strong  mental  infloefice. 
Lefort,  for  instance,  mentions  that  a  most  obstinate  lingual  neuralgia  otiaad  dnriiig 
the  siege  of  Paris,  and  returned  when  the  anxious  time  wai  over. 

X  "  Lettsomian  Lecture!>,"  *  Brit.  Med.  Joum./  i,  1892. 

§  •  Brit.  Med.  Joum./  ii,  1891. 

I  Loc.  cit.  In  those  papers  will  be  found  deacribed  the  deUQa  off  thm  vmiioos 
operations. 
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months  to  some  years.  In  fire  cases  in  which  Bose  operated  on  the 
Gasserian  ganglion,  complete  relief  persisted  up  till  the  time  of  the 
publication  of  the  result,  but  in  three  of  the  cases  that  time  was  less 
than  a  year.  The  same  is  true  of  a  case  in  which  Professor  Andrews, 
of  Chicago,  carried  out  the  same  operation. 

Although  operative  measures  in  the  treatment  of  trigeminal  nea- 
ralgia  are  thus  uncertain  in  their  result,  eyen  when  carried  out  on  the 
main  trunk  and  still  more  upon  the  peripheral  branches,  the  measure 
has  resulted  in  complete  relief,  certainly  or  probably  permanent,  in  a 
considerable  number  of  cases  in  which  other  measures  have  failed. 
With  wider  experience,  a  selection  of  cases  may  be  possible,  that 
will  much  increase  the  practical  value  of  the  operation. 

Nerve-stretching  is  an  operation  which  produces  some  of  the 
effects  of  neurotomy,  arresting  for  a  time  the  conducting  function, 
and  effecting  what  may  be  called  an  alterative  stimulation  of  the 
nerve.  If  its  influence  is  less  lasting,  so  are  also  its  inconvenient 
effects,  and,  as  it  is  sometimes  successful,  it  may  often  wisely 
precede  division  of  the  nerve.  It  has  been  recommended  that  strong 
traction  should  be  made  on  the  central  end,  but  it  is  doubtful  whether 
this  has  much  influence,  and,  in  the  case  of  the  fifth  nerve,  it  is 
somewhat  perilous.*  Becent  literature  abounds  with  records  of  cases 
of  apparent  cure  from  nerve>stretching,  even  when  the  neuralgia 
seemed  to  be  central.  For  instance,  a  severe  intercostal  neuralgia  of 
twenty  years'  duration  is  said  to  have  been  cured  by  stretching  the 
terminal  branches  of  two  or  three  of  the  nerves.f  Intensely  severe 
neuralgia  of  the  third  division  of  the  fifth — the  pain  being  in  the  ear, 
temple,  lower  jaw,  and  tongue,^-of  five  years'  duration,  is  said  to  haye 
been  cured  by  a  single  stretching  of  the  lingual  nerve  in  the  tongue.} 
In  this  and  many  other  cases  the  pain  did  not  immediately  cease,  but 
gradually  subsided  in  the  course  of  one  or  two  weeks.  In  some  rare 
cases,  in  which  the  sheath  of  an  accessible  nerve  can  be  felt  to  be 
greatly  thickened,  the  nerve  has  been  exposed,  the  sheath  opened 
carefully,  and  the  nerve  for  some  distance  separated  from  it.  This 
operation  has  been  successful  in  arresting  the  pain,  especially  in 
traumatic  cases.  § 

Ligature  of  arteries  has  been  confined  to  that  of  the  carotid,  as  a 
last  resort  in  cases  of  neuralgia  of  the  fifth  nerve.  All  that  can  be 
said  to  justify  so  serious  an  operation  is  that  it  has  sometimes,  but 
very  rarely,  been  successful.     Compression  of  the  carotid  occasionally 

*  There  is  evidence  that  too  vigoroas  stretching  of  the  second  division  of  ths 
fifth  nerve  has  canted  destructive  inflammation  of  the  eyeball,  probably  by  the 
mechanism  of  inflammation  of  the  G^asserian  ganglion  (Nicaiso  and  Tillaoz,  Soo. 
Clin,  de  Paris,  March  9th,  1882). 

t  Nussbanm,  '  Aerct.  Int.-bl.,'  1878,  No.  68. 

I  Le  Dentu,  •  L'Un.  m«.,'  1881,  vol.  ii,  p.  766. 

§  An  instance  is  recorded  by  Le  Fort, '  Soo.  da  Chir.,'  Jnly  26tli,  188S,  in  whieh 
the  median  was  surrounded  by  a  dense  sheath  of  oonneotive  tissue,  due  to  inflamoM* 
tion  produced  by  a  gunshot  wound. 
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outs  short  an  attack  of  pain,  and  the  repetition  of  this  treatment^ 
continued  for  a  long  time,  has  even  produced  permanent  alleviation. 

An  attempt  to  estimate  the  true  position  of  tbe  surgical  treatment 
of  neuralgia  is  unfortunately  beset  with  almost  insurmountable  difi- 
oulties,  due  to  the  fact  that  after  many  operations  the  pain  has  ceased, 
or  has  been  much  lessened,  for  a  time,  but  has  afterwards  letumeJ, 
and  many  cases  have  been  published  before  sufficient  time  has  elapsed 
to  permit  an  opinion  to  be  formed  of  tbe  permanenoe  of  the  effect. 
Moreover,  the  numerous  cases  in  which  there  has  not  been  eyen  tern- 
porarj  relief  are  seldom  published.  In  some  instances,  operation  after 
operation  has  been  submitted  to  by  tbe  patient  under  the  urgent  com- 
pulsion of  continued  suffering,  and  tbe  records  of  many  cases  illustrate 
very  strikingly  tbe  need  for  caution  in  drawing  any  inference  from 
transient  relief.* 

YlBOElUX    NBUSiXaiAS. 

The  internal  riscera  of  the  thorax  and  abdomen  are  eometimee  tbe 
seat  of  neuralgic  pain.  Such  neuralgias  are  described  in  full  in  the 
works  that  deal  with  the  diseases  of  these  organs,  and  this  arrange- 
ment is  convenient,  since  the  principles  of  diagnosis  inyolye  a  dif- 
ferential discussion  of  the  symptoms  of  organic  disease  of  these 
organs  which  would  be  out  of  place  in  the  present  work.  A  brief 
outline  of  tbe  general  facts  may,  however,  be  given  here* 

Most  of  the  organs  in  which  these  neuralgias  are  felt,  receive  their 
chief  nervous  supply  from  the  sympathetic  system.     Little  seusation 

*  Tlie  following  catet  are  illustrations  of  this.  In  one  instance,  a  man,  at  the 
age  of  fortj-tive,  had  his  first  attack  of  neuralgiA  in  the  third  diTiaion  of  the 
fifth  nerve.  Four  teeth  were  extracted  from  the  lower  jaw  and  then  one  from  the 
npi^er,  and,  as  the  pain  ceased  for  three  weeks,  the  case  was  published  aa  cored.  Tlia 
pain  returning,  resection  of  the  aWeoiar  process  waa  performed;  the  pein  ceased  for 
five  months,  and  the  case  waa  again  published  as  cured.  After  a  relapae^  the  inferior 
alveolar  nerve  was  excised,  and  freedom  for  tome  time  was  followed  hy  a  retnm,  for 
which  the  carotid  artery  was  tied,  hut  tbe  eflfect  of  even  this  was  not  permanent 
(J.  C.  Hutchinson, '  Am.  Med.  News,'  1885,  p.  S95).  The  same  author  relates  acaaa 
of  neuralgia  of  the  fifth,  in  which  the  followiog  operations  were  performed  without 
success: — an  incision  through  the  skin  above  the  ear,  division  of  the  snpra-orUtal 
and  infra-orbilMl  nerves,  excision  of  half  an  inch  of  the  supra-orbital,  ligature  of  the 
carotid,  de^ttruction  of  the  nerve  in  the  infra-orbital  canaL  In  a  easa,  reeovded  by 
Schupper,  of  neurMlgia  of  the  fifth  with  reflex  spa«m  in  the  face,  tbe  flrst  proceduri 
was  scarification  of  the  outer  and  inner  surfaces  of  the  upper  jaw ;  thia  failing,  tha 
surgeon  excised  the  infra-orbital  nerve ;  this  likewise  failing,  he  exciaed  tbe  superior 
maxillary  nerve  in  the  spheno-maxillary  fossa;  there  being  no rvlief,  he  remored  the 
periphenl  segment  of  the  same  nerve  from  the  baae  of  the  orbit.  Tbe  pain  then 
migrated  to  the  third  diviAion  of  the  fifth :  the  inferior  maxillary  nerre  waa  there- 
fore excised.  An  interval  of  freedom  waa  followed  by  a  return  of  tbe  pain«  and  tha 
commou  carotid  was  tied.  Tlie  pnin  continuing,  the  facial  nerve  waa  dirided,  and 
on  account  of  severe  hcmorrhaj^e,  the  external  carotid  and  tempond  artariaa 
tied,  and  the  patient  is  said  at  la»t  to  have  been  "  cared." 
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attends  their  normal  function.  Although  it  cannot  be  doubted  that 
afferent  impressions  are  constantly  passing  to  the  ceiebro-spinal 
centres,  these  fail  to  affect  consciousness  under  normal  circumstances. 
But  repeated  attention  may  vastly  increase  the  sensitiveness  of  the 
perceptive  centres  to  such  impressions,  and  from  such  increase  arises 
a  large  amount  of  the  discomfort  of  those  patients  who  are  termed 
**  hypochondriacs  " — correctly,  in  so  far  as  the  organs  which  lie  below 
the  rib-cartilages  disturb  their  conscious  life.  But  the  sensation  from 
the  viscera  may  also  amount  to  actual  pain,  in  consequence  of  the 
afferent  impressions  being  abnormal,  owing  to  organic  disease  and 
varied  functional  disturbance.  Pain  may  also  be  felt  apart  from  either 
of  these  causes,  and  such  pain  is  called  "  visceral  neuralgia."  Often 
we  cannot  tell  to  what  extent  it  is  the  result  of  a  local  abnormal  con- 
dition of  the  nerves  of  the  oi*gan8,  and  how  far  it  is  central.  It  is 
probably  local  in  causation  to  a  larger  extent  than  in  the  case  of  the 
cerebro" spinal  forms  of  neuralgia,  but  the  same  general  pathological 
laws  doubtless  underlie  the  two.  The  difficulty  of  investigation  de- 
pends not  only  on  the  fact  that  the  organs  are  concealed  from  diroct 
examination,  but  also  on  the  circumstance  that  they  receive  their  inner- 
vation f  I  om  two  sources,  from  the  sympathetic,  and  from  the  cerebro- 
spinal centre  by  the  pneumogastric  and  spinal  branches  ;  and  we  do  not 
know  what  share  these  sets  of  nerves  respectively  take  in  the  produc- 
tion of  visceral  pain.  There  is,  moreover,  reason  to  believe  that  not 
only  the  nerves  in  the  viscera  but  also  the  nervous  plexuses  outside 
them  may  be  the  seat  of  neuralgia.  The  difficulties  of  investigation 
are  greatly  increased  by  the  fact  that  pain  may  be  the  only  symptom 
of  organic  and  of  functional  disease,  and  it  is  certain  that  manj 
examples  of  the  former  have  been  included  among  the  visceral  neu- 
ralgias by  some  writers  on  the  subject. 

Most  forms  of  visceral  neuralgia  are  more  frequent  in  females  than 
in  males,  and  may  be  disposed  to  by  the  same  inherited  tendency  that 
produces  the  cerebro-spinal  forms.  The  general  causes  of  the  two  are 
^so,  for  the  most  part,  similar.  In  women,  anaemia  and  hysteria  are 
especially  prominent.  They  may  also  result  from  causes  that  have  a 
local  action,  and  this  fact  adds  not  a  little  to  the  obscurity  of  thoir 
diagnosis.  The  essential  symptom  is  pain,  which  varies  greatly  ia 
character,  sometimes  dull  and  diffuse,  sometimes  sharp,  circumscribed, 
lancinating  or  burning.  It  usually  presents  paroxysmal  exacerbations, 
and  is  sometimes  actually  intermitting.  I  have  known  paroxysms  of 
gastric  pain  to  alternate  with  headache.  The  exacerbations  may  be 
apparently  spontaneous,  or  may  be  produced  by  various  stimuli,  es}'»»- 
cially  by  those  concerned  in  the  functional  activity  of  the  organ.  ^Ve 
ought  not,  however,  to  include  among  the  neuralgias  (as  some  Live 
done)  cases  in  which  pain  is  confined  to  periods  of  functional  activity. 
It  is  doubtful  whether,  in  such  cases,  the  affection  is  ever  a  pure 
neuralgia. 

The  diagnosis  of  visceral  neuralgias  is  difficult,  not  only  in  the 
VOL.  II.  53 
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ri'C/>^niiion  of  the  actual  caime  of  the  pain*  bat  alio  in  that  of  th« 
ort^n  or  iit ructure  from  which  it  proceeds.  The  first  and  chief  element, 
howoTcr,  is  the  exclusion  of  organic  disease,  by  every  method  of  investi- 
gation that  can  be  made  available.  If  functional  disturbance  exists, 
the  afTftction  can  only  be  regarded  as  neuralgic  when  the  pain  is  not 
rolat<  d  to  tho  <liHturhance  of  function  either  in  time  or  in  degree. 

The  treatment  of  visceral  neuralgias  must  be  based  on  the  same 
genoral  principles  as  that  of  the  corcbro- spinal  forms.  It  consists  in 
tho  removal  of  causes,  general  tonic  treatment,  abundant  rest,  and 
the  UNO  of  sedatives.  The  mode  of  employment  of  the  latter  differs  in 
each  case,  and  in  ouch,  also,  special  measures  are  necessary,  related  to 
the  function  of  the  orgau  concerned. 

Spkcial  Forms. — Of  tho  intra-thoracic  organs,  the  lungs  do  not 
appear  to  be  the  seat  of  neuralgia,  although  the  pain  of  "  pleurodynia," 
already  doscrihod,  is  probably  due  to  an  affection  of  the  pleural  nerves. 
The  only  important  cardiac  affection  of  thid  class  is  the  disease  known 
as*'  angina  pectoris."  Severe  nerve-pain  is  a  prominent  symptom  of 
the  disorder,  but  its  peculiar  aud  special  characters  and  associations 
prevent  its  inclusion  among  the  forms  of  pure  neuralgia. 

The  most  important  visceral  neuralgias  are  those  of  the  abdominal 
organs.  They  are  usually  local  and  well  defined,  but  occasionally 
abdominal  neuralgic  pain  varies  in  its  seat,  and  is  felt  now  on  one 
side,  uow  on  another.  That  of  the  stomach  (gcutralgia^  gastrodynia) 
is  one  of  the  best-marked  forms.  It  is  frequent  in  anssmia  and 
liystoria,  and  a  special  form  constitutes  the  gastric  crises  of  ataxy. 
Tho  piin  is  felt  at  the  epigastric  region,  and,  like  most  gastric  pains^ 
passes  through  to  tho  back.  Pressure  does  not  usually  increase  it; 
often,  indeed,  it  n^lieves  the  more  intense  suffering.  There  is  generally 
a  constant  dull  |Uiin,  with  more  acute  exacerbationa  It  may  be  most 
intense  when  the  stomach  is  empty,  and  may  be  relieved  by  food; 
it  is  then  possibly  due  to  the  morbid  action  of  the  nerves  or  centres 
from  which,  in  health,  the  sensation  of  hunger  arises.  Or  the  pain 
may  be  increased  by  food,  and  in  such  cases  food  is  often  Tomited  as 
soon  as  it  is  taken.  Ap|>etite  may  be  absent,  lessened,  ioereased,  or 
l^rvortoil.  Tho  notation  of  the  ci>ndition  of  appetite  to  the  effcret  of 
food  in  relieving  or  increasing  the  ]>ain  deserves  fnrtber  study. 

The  stomach  is  readdy  iudueuoed  by  sedatives,  and  tbeir  adnuais' 
t  rat  ion  bv  the  mouth  forms  an  important  part  of  the  trpataeat.  Other 
agtnits  are  sometimes  useful.  In  the  form  that  is  nruered  by  food, 
oiide  of  silver  is  often  of  grt*at  s-rrioe.  When  thcve  is  auR&ia,  the 
cv^uibiuativ^u  of  suWurK^nate  of  bismuth  an  i  Sdccharated  earboaaxeol 
in>n.  givon  beforv  fvKvi,  is  fi^uently  efft^ive.  X*  wdaUTe.  K->wieT«r, 
is  on  the  whole  so  usef  al  as  cocaine,  of  which  half  a  cxaim  ^Ay  bs 
givvo  when  the  pa.n  ooraes  on.  By  rvi^atMly  z^Iieviacr  t^ 
th:s  manner,  tbe  dist  ..s-  is  often  curvri.  Ai-iWkr«KUr  Vt 
»:-vtn  to  the  ntrves  of  the  mucojs  mcm^raasL 
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The  frequency  of  intestinal  neuralgia  (enteralgia)  has  probably  been 
exaggerated.  We  are  not  justified  in  regarding  as  enteralgia  either 
yague  abdominal  pains,  which  are  not  increased  by  peristaltic  action, 
or  pain  that  occurs  only  when  the  intestines  are  in  energetic  action, 
or  in  which  there  is  conspicuous  disturbance  of  the  mucous  membrane. 
If  these  are  excluded,  the  cases  of  enteralgia  become  extremely  rare, 
and  the  history  of  the  affection  has  yet  to  be  worked  out.  There 
is,  however,  one  part  of  the  intestine  which  is  undoubtedly  the 
seat  of  neuralgic  pain, — the  lower  part  of  the  rectum.  This  form 
occurs  in  both  sexes  as  a  deeply  seated  pain  above  the  anus  and 
coccyx,  more  or  less  constant,  but  with  severe  exacerbations,  appa- 
rently due  to  spasm.  It  is  usually  effectually  relieved  by  supposi- 
tories.  In  some  cases,  indeed,  it  is  probably  a  primary  spasm,  and  I 
have  known  it  to  be  produced  in  a  child  by  the  use  of  senna  as  an 
aperient. 

Of  neuralgia  of  the  liver,  hepatalgia,  much  the  same  may  be  said  as 
of  enteralgia.  Deep-seated  pain  is  occasionally  felt  in  the  position  of 
the  organ,  sometimes  diffuse  and  dull,  sometimes  sharp  and  lanci- 
nating, but  the  cases  in  which  we  can  be  sure  that  it  is  truly  neuralgic 
are  extremely  few.  In  some  cases,  such  pain  may  be  due  to  disturbed 
function  of  the  organ.  Disturbance  of  function  has  been  regarded  by 
some  writers  as  a  consequence  of  neuralgia.  It  cannot  be  denied  that 
severe  nerve-pain  may  cause  such  reflex  derangement  of  function,  just 
as  it  causes  vaso-motor  disturbance  in  other  situations.  But  the 
frequency  with  which  pain  is  the  first  evidence  of  disease  outside  the 
nervous  system,  which  afterwards  causes  other  symptoms,  renders  it 
necessary  to  exercise  great  caution  in  regarding  such  cases  as  primarily 
neuralgic. 

The  existence  of  neuralgia  of  the  spleen  is  not  well  established,  but 
occasionally,  especially  in  cases  of  hysteria,  there  is  deeply  seated  pain 
and  tenderness  in  the  position  of  the  organ,  apparently  situated  in  it  or 
in  the  nerve-plexuses  in  its  vicinity. 

The  kidney,  and  apparently  the  ureter,  may  be,  in  rare  cases,  the  seat 
of  the  neuralgic  crises  of  tabes,  analogous  to  the  more  frequent  gastric 
crises ;  but  the  occurrence  of  primary  nephralgia  is  a  still  more  rare 
event,  and  can  hardly  be  regarded  as  proved.  Many  cases  of  sup- 
posed renal  neuralgia  have  certainly  been  due  to  the  passage  of  a 
calculus.  I  have,  however,  met  with  one  case  in  which  paroxysms  of 
pain  in  the  renal  region  had  occurred  at  times  during  forty  years 
without  any  indication  of  a  calculus,  and  it  seemed  on  the  whole 
probable  that  the  pain  was  of  nervous  origin. 

Neuralgic  pain  which  cannot  be  referred  to  any  organ  is  sometimes 
felt  within  the  abdomen.  Such  pain  is  diffuse,  varies  in  intensity,  is 
not  increased  by  pressure,  and  is  nut  related  in  time  to  the  functional 
activity  of  the  organs,  or  in  degree  to  their  disturbance.  It  is 
generally  central  m  position,  but  may  be  felt  above  or  below  the 
umbilicus,  apparently  seated  in  the  sympathetic  nerves,  althongb 
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without  such   a  relation  to  their   plexuses  as   to  permit    definite 
local  isation. 

The  female  generative  organs  are  frequent  seats  of  pain  and  tender- 
ness. TendernuHR  in  the  re^'ion  of  the  ovaries  is  eitremelj  common  in 
hvHtcria  and  conditions  of  nervous  weakm^ss;  sometimes  there  is 
much  spontaneous  pain  in  this  situation,  deeply  seated,  and  aching  or 
hurning  in  character.  This  pain  may  exist  when  no  evidence  of 
organic  change  in  the  ovary  can  he  detected,  and  appears  then  to  he 
a  pure  neuralgia;  hut  in  most  cases  the  tenderness  is  extensive, 
and  exists  in  tho  vicinity  of  the  ovary  as  well  as  in  the  organ  itself,  so 
that  it  is  probably  due,  at  least  in  part,  to  the  abundant  nerve- plexuses 
with  which  the  ovarv  is  surrounded.  The  uterus  is  also  the  seat  of 
■pontaneous  pain  tind  of  ti^nderness,  apart  from  organic  disease  or  of 
displacement.  These  symptoms  may  occur  in  the  young  and  also  in 
lati*r  life,  even  when  the  involution  of  the  organ  is  complete.  They 
are  often  HS8ociat4'd  with  neuralgic  {>ains  elsewhere — in  the  OTaries, 
and  espt'cially  in  the  spine,  including  the  sacrum.  By  some  writers  the 
pains  of  menstruation,  when  no  organic  cause  for  them  can  be  discovered^ 
are  regarded  as  neuralgic. 

Of  the  male  organs  of  generation,  that  which  is  most  frequentlj  the 
seat  of  neuralgic  pain  is  the  testicle,  but  even  here  such  pain  is  com* 
parati\ely  rare.  It  is  important  to  remember,  however,  that  inflam- 
mations of  the  urinary  passages  are  not  uncommon  causes  of  neuralgia 
seated  in  the  acyacent  spinal  nerves. 


MIGRAINE:    PAROXYSMAL  HEADACHE. 

Migraine  is  an  affection  characterised  by  paroxysmal  nerrons  dis- 
turbance, of  which  headache  is  the  most  constant  eltrment.  The  pain 
is  seldom  absent  and  may  exist  alone,  but  it  is  commonlj  acoompanied 
by  nausea  and  vomiting,  and  it  is  often  preceded  bj  some  sensoiy 
disturl^ance,  especially  by  some  disorder  of  the  sense  of  sight.  The 
symptoms  are  frequently  one-sided,  and  from  this  character  of  the 
headache  the  name  is  derived,  the  Latin  '*  henucrania "  (still  often 
employed)  furnishing  the  French  migraine,  the  German  migran,  and 
the  English  megrim.*  The  French  word  is  that  most  fivquentlj 
employed,  and  is,  on  the  whole,  the  most  convenient.  On  aoooant  of 
the  associatiims  of  the  pain,  it  has  received  the  p>paUr  nAm^'S  of 
**  blind  headache,*'  '*  sick  headache,"  and  '*  bilious  headache/*  the 
latter  being  derived  partly  from  the  fact  that  bile  is  often  vomitied, 

*  The  Kiiglish  word  has  been  de^eloptd  by  tb€  follovia^  s:*^  S^^  backwmrdts 
iBe»:rini,  me^rene,  rmitn^iiett ;  Low  Latin,  hemigiinf ;  Lfttin. 
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partly  from  tbe  old  humeral  pathology  which  regarded  the  bile  as  one 
of  the  chief  morbific  fluids  of  tbe  body.  Tbe  disease  is  often  associated 
with  bigh  intellectual  ability,  and  many  distinguished  scientific  men 
have  suffered  from  it,  aud  have  supplied  more  careful  observations  of 
the  subjective  symptoms  than  we  possess  of  any  other  malady. 
Amongst  the  sufferers  may  be  mentioned  the  celebrated  Dr.  Fothergill, 
Marmot! tel,  Haller,  Wollaston,  Du  Bois  Beymond,  Sir  Charles 
Wheatstone,  Sir  John  Herschell,  Sir  George  Airy,  and  his  son.  Dr. 
Hubert  Airy.* 

Etioloot. — Females  suffer  from  migraine  more  frequently  than 
males,  but  their  preponderance  is  not  great,  and  has  been  much 
exaggerated  by  some  writers.  The  affection  usually  commences  in 
the  first  balf  of  life.  One  third  of  the  cases  begin  in  later  childhood 
between  five  and  ten  ;  about  two  fifths  between  ten  and  twenty,  and 
most  of  the  otbers  between  twenty  and  thirty.  The  maximum  periods 
are  late  childbood,  puberty,  and  early  adult  life.  Now  and  then 
the  disease  commences  after  thirty ;  I  have  met  with  one  well-marked 
case  which  beg^n  at  sixty.  In  the  ratio  between  the  sexes,  and  the 
large  number  of  cases  which  commence  at  the  time  of  puberty,  the 
disease  resembles  another  paroxysmal  neurosis,  epilepsy,  and  we  shall 
see  tbat  there  are  other  points  of  resemblance  between  the  two  diseases. 
Migraine  is  strongly  hereditary ;  in  more  than  half  the  cases  inherit* 
ance  can  be  traced,  and  it  is  usually  direct,  t.  e.  other  members  of  the 
family  (very  often  a  parent)  suffer  from  paroxysmal  headache.  Now 
And  then  tbe  inheritance  is  indirect;  relatives  suffer,  not  from 
migraine,  but  from  some  other  neuroses,  especially  pure  neuralgia  and 
epilepsy.  For  instance,  a  woman  aged  forty-six  had  suffered  for 
many  years  from  migraine  (paroxysmal  headaches  with  dimness  of 
sight  and  vomiting).  One  of  her  children  was  epileptic,  and  her 
mother  had  been  epileptic  and  insane.  I  once  had  under  treatment 
A  brother  for  migraine,  and  his  sister  for  epilepsy.  One  patient's 
brother  suffered  from  paroxysmal  headache,  her  father  from  severe 
neuralgia,  and  her  father's  brother  was  insane.  Occasionally,  mi- 
graine seems  due  to  the  inheritance  of  the  gouty  diathesis :  a  father 
may  suffer  from  gout,  and  bis  son  from  migraine.  A  similar  trans- 
formation may  occur  in  the  course  of  the  disease ;  migraine,  com- 
mencing in  early  life,  may  cease  wben  distinct  gout  is  developed. 
Trousseau  has  eni[>basised  (but  also  exagi^erated)  tbis  relation  by 
saving  that  "  migraine  and  gout  are  sisters." 

Wlien  migraine  begins  early,  no  immediate  cause  can  usually  be 

traced  ;  but  when  the  disease  begins  later,  its  occurrence,  or  in  cases 

that  l>egin  earlier  its  exacerbation,  is  related  to  influences  that  depress 

and  weaken  tbe  nervous  system,  eitber  directly  or  through  the  general 

*  Dr.  H.  Airy  has  given  a  very  interesting  acooant  of  hit  ocalar  symptoms  in  tl!S 
'  Philosophical  Transactions '  for  1870.    The  best  systematic  acooant  of  the  dises   i 
IS  tbat  of  Dr.  Edward  Liveing  (*  Megrim,  Sick  Headache,  and  some  allied  Disorder 
XiOndon,  1873). 
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lieaUh.  Such  causes  are  excessive  brain-work  (especially  combined 
with  anxiety  and  loss  of  rest),  o?er-fatigae  of  all  kinds,  work  in  hot 
and  crowded  rooms,  aneemia,  over- lactation,  and  the  like.  I  have  semi 
one  case  that  appeared  to  date  from  attacks  of  ague,  which  the  patient 
had  had  in  early  life. 

Symptoms. — The  essential  feature  of  migraine  is  paroxysmal  head- 
ache, but  a  large  number  of  tbe  patients  present  also  other  sensory 
symptoms  in  association  with  the  headache,  and,  in  rare  cases,  these 
sensorv  symptoms  occur  alone,  without  headache.  These  associated 
symploiiiH  are  so  peculiar  and  striking,  that  undue  importance  has 
been  given  to  them  as  the  characteristics  of  the  disease.  They 
are  often  inconstant;  eyeu  the  same  patient  may  have  some  head- 
aches with,  and  others  without,  these  accompaniments,  or  may  have 
simple  headaches  at  one  period  of  his  life  and  the  more  complex  series 
of  sjrmptoms  at  another  period.  The  simple  headaches  have  the  same 
characters,  and  occur  under  the  same  causal  conditions  of  heredity, 
Ac,  as  those  in  which  there  are  in  addition  other  sensory  symptoms. 

The  characteristic  feature  of  the  symptoms  is  their  paroxysmal 
character.  During  the  intervals  most  patients  are  free  from  any 
symptoms  of  nerve  derangement,  although  a  few  suffer  from  slighter 
headaches  of  a  different  character,  occasional  or  continuous.  The 
precise  elements  that  make  up  the  paroxysmal  seizure  vaiy  in 
different  cases,  and  often  even  in  the  same  individual.  Headache, 
as  already  stated,  is  the  most  constant,  and  is  very  seldom  absent ; 
next  in  frequency  are  nausea  and  vomitin*;,  then  some  disturbance  of 
Tision»  affection  of  speech,  disturbed  sensation  in  the  limbs,  and  vaso* 
motor  derangement,  while  the  least  common  are  motor  symptoms  io 
the  limbs.  The  frequency  of  vaso-motor  derangement  will  be 
Tariously  estimated,  however,  according  to  the  phenomena  included  in 
the  term,  and  if  a  simple  change  in  frequency  or  tension  of  the  pulse, 
or  in  the  colour  of  the  face,  is  included,  this  disturbance  becomes  one 
of  the  most  frequent  features  of  the  attacks. 

But  the  above  order  of  frequency  is  not  that  in  which  the  symptoms 
occur  during  an  attack.  The  various  sensory  accompanimenlt  of  the 
headache  usually  occur  first,  then  comes  tbe  f^in,  and  after  tbe  pain 
has  lasted  for  a  time,  nausea  occurs,  followed  by  vomitii-.g,  and  this 
often  ends  the  attack.  Vaso-motor  disturbance  may  be  present  in  some 
form  thnoughout  an  attack,  or  may  come  on  only  towards  the  dose. 
When  sensory  disturliance  is  absent,  the  pain  is  the  first  symptom. 

Various  infiuences  will  induce  a  piroxysm.  Fatigue  and  excitement 
are  the  most  common.  Digestive  disturbance  is  a  potent  caose^  and 
sometimi^  a  particular  article  of  diet  will  always  indtice  an  attack^ 
but  most  of  the  sufferers  who  are  thus  susceptible  leant  by  experience 
the  dietetic  errors  that  are  e^cient,  and  earefally  aTosd  tW^ ;  iMiioey 
as  an  actual  fact,  it  is  not  very  common  f or  aitacka  to  be  tkvi  iadnced. 
Frequently,  after  the  usual  interval  between  tlie  attarka  kaa  Bcariy 
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elapsed,  a  slight  error  in  diet  is  sufficient,  although,  soon  after  the 
patient  has  had  an  attack,  even  actual  indigestion  has  no  efifect.  The 
influence  of  stomach  derangement  is  also  exaggerated  on  account 
of  a  misconception  of  the  significance  of  the  vomiting  that  so  often 
occurs.  The  bile  that  comes  up  is  thought  to  be  a  proof  of  *'  bilious- 
ness," when  its  rejection  is  merely  the  result  of  the  repeated  vomiting. 
In  some  patients  exposure  to  cold  will  bring  on  a  paroxysm.  Another 
occasional  excitant  is  a  visual  impression,  such  as  watching  moving 
objects  or  seeing  some  peculiar  kind  of  motion.  Over- use  of  the 
eyes  may  also  bring  on  an  attack.  In  some  patients  a  bright 
light,  or  a  sudden  change  of  light,  has  the  same  effect,  and  so  has  a 
loud  noise  or  a  peculiar  odour.  Indeed,  it  seems  as  if  a  peculiar  habit 
may  become  established,  so  that  a  certain  sensory  impression  will 
always  induce  a  paroxysm. 

Premonitory  symptoms  are  present  in  some  cases,  but  are  less 
frequent  when  there  are  accessory  symptoms  than  in  the  attacks  that 
consist  of  pain  only.  The  day  before  an  attack  the  patient  may  com- 
plain of  heaviness  in  the  head,  or  of  slight  pain,  or  of  somnolence. 
When  attacks  consist  of  simple  headache,  the  patient  often  wakes  up 
with  it.  When  sensory  symptoms  occur  first,  these  often  begin  quite 
suddenly.  The  patient,  for  instance,  may  feel  perfectly  well,  when  he 
is  suddenly  conscious  of  some  disturbance  of  vision,  of  a  bright  spot, 
for  instance,  on  one  side  of  the  field  of  vision,  which  slowly  enlarges 
and  spreads,  becoming  darker  in  the  centre  as  it  extends,  and 
changing  its  round  outline  into  an  angular  form.  Or  he  may  sud- 
denly be  conscious  of  dimness  of  sight .  towards  one  side,  which 
increases  in  extent  and  intensity  until  one  half  of  each  field  is  blind. 
Or  the  first  symptom  may  be  tingling  in  one  hand,  which  spreads 
up  the  arm.  Such  sensory  disturbance  lasts  for  ten,  twenty,  or  thirty 
minutes,  and  then  passes  away,  and  as  it  subsides,  headache  comes 
on;  it  is  usually  of  great  intensity,  commences  at  one  spot,  and  slowly 
spreads.  After  a  few  hours  the  patient  feels  sick,  and  the  nausea 
slowly  increases  and  at  last  ends  in  vomiting;  then  the  sufferer 
goes  to  sleep  for  an  hour  or  two  or  for  the  night,  and  wakes  up  well. 
These  various  symptoms  are  generally  unilateral  in  distribution. 
The  pain  is  sometimes  bilateral,  but  it  is  then  greater  on  one  side 
than  on  the  other.     The  symptoms  may  now  be  considered  in  detail. 

Visual  disturbance  occurs  in  at  least  half  the  cases,  and  is  the 
earliest  svmptom  of  an  attack.  It  may  consist  in  partial  loss  of 
sight,  or  spectral  appearances,  or  both.  The  unilateral  character  of 
visual  symptoms  is  always  manifested  as  affection  of  the  correspond- 
insr  halves  of  both  fields  of  vision. 

Loss  of  sight  is  always  imperfect.  There  may  be  sudden  general 
dimness  of  vision,  or  there  may  be  a  lateral  limitation  of  the  field, 
extending  from  one  side  and  not  reaching  the  centre,  or  commencing 
first  on  one  and  afterwards  on  the  other  side,  during  the  same  attack. 
The  resulting  hemianopia  may  be  complete.     In  other  cases,  the  first 
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change  in  viHion  is  a  spot  of  dimuefts  of  sight,  lateral  or  central  in 
position,  which  gradually  increases  in  size  and  extends  towards  the 
periphery ;  when  lateral  in  position  it  usually  does  not  pass  beyond 
the  middle  line,  so  that  from  this  also  Lemianopia  results.  Very 
rarely  the  spot  is  situated  in  the  upper  or  lower  parts  of  the  field, and 
may  cause  a  form  of  transverse  hemianopia.  The  degree  of  loss 
varies ;  it  is  often  described  as  a  "  cloud,"  but  the  darkness  may 
be  uoticeaMo  only  when  a  bright  light  is  looked  at.  As  the  dark 
spot  increases  in  size  it  often  clears  in  the  centre.  When  spectral 
appearances  occur,  they  may  commence  as  a  bright  spot,  gradually 
expanding,  or  they  may  develop  out  of  this  area  of  dimness.  In 
the  latter  case,  as  the  dark  spot  increases  it  becomes  luminous  at 
the  periphery  and  expands,  so  as  at  first  to  form  a  circle;  but,  if 
lateral,  it  may  break  at  the  middle  line  into  a  crescent.  In  some 
cases  it  spreads  over  almost  the  whole  field  of  vision.  When  a 
luminous  spot  is  the  first  change  and  this  expands,  it  may  become 
dim  in  the  centre.  Very  commonly  the  outer  edge  assumes  a  zigzag 
shape  with  prominent  and  re-entrant  angles,  like  the  ground  plan  of 
a  fortification,  and  hence  called  "  fortification  spectrum."  At  one 
part  it  becomes  fainter  and  ceases,  so  that  there  is  a  break  in  the 
outline.  The  outer  boundary  is  the  most  brilliant,  and  is  ofteo 
limited  by  colour;  inside,  the  luminosity  extends  for  a  little  dis- 
tance, gradually  becoming  fainter.  Very  frequently  within  the  bright 
outline,  however  it  arises,  there  seem  to  be  luminous  particles  in 
rapid  irregular  movement.  The  spectrum  increases  with  the  blind 
area,  gradually  becomes  indistinct,  and  disap|>ears  at  the  periphery 
of  the  field.  These  visual  phenomena  always  affect  the  field  of 
vision  of  both  eyes,  although  the  patient  often  imagines  that  the 
phenomena  observed  on  one  side  are  seen  with  one  eye  only.  They 
may  present  considerable  variation  in  the  same  case.  Thus  one 
patient  descril>ed  sometimes  hemianopia,  sometimes  coloured  lights, 
sometimes  merely  a  sensation  as  of  moving  water  before  the  eyes. 
Many  patients  ex{>erience  only  slight  and  vague  ocular  symptoms, 
such  as  sparks  or  mere  flashes  of  light.  Very  rarely  there  is  doable 
vision. 

Disturbance  in  the  function  of  the  other  special  senses  is  exceed- 
ingly rare,  but  a  few  cases  are  on  record  in  which  phenomena  have 
been  observed  in  hearing  and  taste  similar  to  those  in  vision.  Thus 
there  has  been  one-sidfd  deafness  followed  by  a  noise  in  the  ear,  or 
loss  of  taste  followed  by  a  subjective  sensation.  Transient  tinnitus 
isoccasiouallv  observed  in  the  subjects  of  migraine,  without  connection 
with  the  attacks. 

Other  sensory  symptoms  are  felt  in  the  liml>s,  face,  throat,  tongue, 
and  adjacent  parts,  but  these  are  far  less  frequent  than  is  the  visual 
disturbance.  In  the  limbs,  the  sensation  is  felt  chiefly  in  the  arm,  very 
seldom  in  the  leg.  It  may  occur  alone  as  the  first  stage  of  the  attack, 
but  is  more  often  associated  with  the  visual  phenomena,  succeeding 


SYMPTOMS.  84] 

the  latter  but  commencing  before  tbe  affection  of  sight  has  quite 
ceased.  In  character,  the  disturbance  of  cutaneous  sensibility  is  very 
similar  to  that  of  vision,  allowance  l>eing  made  for  tbe  difference  in 
the  character  of  tbe  function.  There  is  the  same  combination  of 
sensorj  irritation  aud  sensory  loss.  Tingling  in  the  skin,  or  "  pins  and 
needles/*  is  felt  in  some  part  of  the  hand,  as  tbe  fingers,  or  in  tbe  wrist, 
and  as  it  spreads  it  is  succeeded  by  numbness  and  defect  of  sensibility, 
sometimes  amounting  to  actual  anaesthesia.  In  other  cases  the 
numbness  occurs  first,  and  is  succeeded  by  tingling.  Tbe  sensory 
disturbance  in  its  double  form  may  pass  up  tbe  limb  from  the 
extremity,  and  the  leg  may  be  affected  after  the  arm,  just  as  in  the 
sensory  aura  of  epilepsy.  Sometimes,  instead  of  a  gradual  extension, 
the  tingling  passes  from  one  part  to  another  at  a  distance.  It  is 
generally  confined  to  one  side,  but  sometimes  is  felt  first  in  one  arm 
and  then  in  the  other.  A  sensation  in  the  lips  and  tongue  is  generally 
secondary  in  time  to  that  in  tbe  limbs ;  it  rarely  exists  alone.  It  may  be 
felt  in  the  cbeek,  lips,  tongue,  or  fauces,  on  one  side  or  on  both  ;  the 
side  is  usually  the  same  as  that  of  tbe  limbs,  but  tbe  sensation  may  be 
bilateral  in  tbe  lips  and  throat,  and  unilateral  in  tbe  limbs.  The 
duration  of  tbese  sensations  is  generally  about  ten  or  fifteen  minutes. 
Occasionally  sligbt  motor  weakness  accompanies  tbe  tingling,  just  as  it 
may  do  in  the  sensory  discharge  of  epilepsy.  For  instance,  tbe  attack 
in  one  patient  commenced  by  dimness  of  sight,  and  this  was  followed  by 
tingling  in  the  fingers  of  the  left  hand  ;  tbe  sensation  passed  up  the 
arm  to  the  shoulder,  and  was  followed  by  weakness  of  tbe  limb  for 
about  ten  minutes;  then  headache  came  on  in  tbe  right  occipital 
region,  and  lasted  for  twelve  hours. 

Motor  symptoms  in  the  limbs,  with  or  after  tbe  sensory  disturbance, 
are  usually  confined  to  such  transient  weakness  as  occurred  in  the 
case  just  mentioned.  If  any  motor  spasm  is  present,  the  case  usually 
diverges  very  much  from  the  type,  and  sometimes  is  of  such  a  character 
as  to  render  it  doubtful  whether  it  should  be  classed  with  migraine  or 
not.  In  one  patient  each  attack  of  headache  was  preceded  by  sudden 
tingling  in  the  calf,  followed  by  painful  cramp  in  tbe  calf  muscles, 
lasting  a  few  minutes  only.  The  same  patient,  however,  bad  at 
other  times  attacks  in  which  her  face  suddenly  became  crimson,  sharp 
pains  occurred  in  the  head,  and  seemed  to  pass  down  the  side  to  the 
leg,  which  was  then  "drawn  up"  in  spasm  for  a  few  minutes. 

Difficulty  in  speech,  transient  aphasia,  is  another  occasional  sym- 
ptom of  the  commencing  attack.  If  there  are  sensory  symptoms, 
these  are  almost  always  right-sided,  and  are  situated,  in  most  cases, 
in  tbe  right  arm.  If  there  is  visual  disturbance,  this  also  is  in 
tbe  right  half  of  the  field,  but  I  have  only  once  met  with  aphasia 
in  association  with  an  affection  of  sight  alone.  Tbe  rule  of  tbe 
right-sided  association  probably  does  not  hold  good  of  left-handed 
persons,  and  it  is  not  quite  absolute  in  other  cases.  I  have  met  with 
one  case,  in  a  right-handed  man,  in  whom  the  attack  began  with  left- 
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■ided  hemianopia,  followed  bj  tingling  iti  the  left  foot,  which  passed 
up  the  leg  and  side  to  the  mouth  and  tongue,  and  then  the  speech 
was  deranged,  the  words  of  a  sentence  "  coming  out  in  wrong  order.'* 
The  common  character  of  the  defect  is  that  there  is  a  difficulty  in 
finding  the  right  word,  or  a  use  of  wrong  words  in  both  speaking  and 
writing,  or  verj  rarely  a  total  inability  to  speak.  The  latter  sug- 
gests motor  aphasia  (see  p.  114),  but  the  more  common  form  has  tbe 
character  of  the  sensory  variety.  In  one  case  the  affection  of  speech 
was  clearly  of  this  character;  tbe  patient  was,  for  a  few  minutes, 
completely  "  word-deal ;"  when  spoken  to,  she  beard  tbe  sound  per- 
fectly,  but  could  not  tell  what  was  said.  A  few  similar  cases  are  on 
record.* 

Slight  mental  cbange  occurs  in  some  patients  during  the  attack. 
Emotional  depression,  restlessness,  or  confusion  of  ideas  are  the  most 
common  ;  sometimes  there  is  transient  loss  of  memory.  Brief  stupor, 
without  complete  unconsciousness,  sometimes  occurs  soon  after  tbe 
onset  of  an  attack,  witbout  interrupting  the  progress  of  the  sensory 
disturbance.  Among  other  peculiar  conditions  tbat  have  been 
described  is  a  sensation  of  **  double  consciousness  "  or  a  vivid  recollec- 
tion of  events  long  past.  Tbe  mental  change  may  be  the  earliest 
symptom,  or  it  may  succeed  the  affection  of  sight,  or  occur  when  ths 
sensation  in  tbe  limbs  ascends  to  the  head. 

Giddiness  is  not  a  frequent  symptom  of  the  attacks  themselves. 
It  is  usually  a  vague  sense  of  defective  equilibrium,  rarely  amountin<; 
to  definite  vertigo.  It  varies  in  time,  being  occasionally  early,  but 
more  often  succeeding  the  sensory  disturbance,  and  it  often  accom- 
panies the  headache.  Any  one  of  this  series  of  symptoms  may 
precede  the  headacbe,  or  all  may  be  absent.  Even  when  many  of 
them  occur,  their  duration  is  sbort,  varying  from  fifteen  to  thirty 
minutes,  before  they  give  place  to  the  pain  in  tbe  head. 

Tbe  beadaohe  is  not  only  tbe  most  constant  symptom,  it  is  sIko 
the  most  distressing.  It  is  not,  however,  so  alarming  to  the  patient 
as  tbe  sensory  symptoms  are,  especially  in  those  who  are  unaccustomed 
to  them,  and  in  whom  they  occur  at  long  intervals,  or,  for  the  first 
time,  in  adult  life.  The  pain  bas  generally  recurred  during  many 
years,  and  the  sufferer  knows  what  to  ex{)ect  and  how  best  to  endure 
it.  It  varies  much  in  degree,  but  is  very  seldom  trifling.  Often  it 
has  a  characteristic  course,  uniform  in  tbe  same  patient;  it  begins 
gradually,  slowly  increases  to  a  considerable  degree  of  intensity,  and 
after  a  variable  time  it  subsides,  sometimes  slowly,  sometimes  rapidly. 
It  is  usually  an  acute  pain  at  tbe  onset,  and  may  remain  so  throughout* 
or  may  assume  a  duller  character  as  it  spreads.  Movement,  noise, 
and  light  usually  increase  its  intensity.  Sudden  stooping  also  makes 
it  wors'j,  but  the  patient  is,  nevertheless,  most  comfortable  in  the 

*  It  is  probable.  hdiI  in  harmony  with  the  other  •ymptomt,  that  the  prlmmrj  dis- 
turbance of  spt'ech  is  "  sensory  aphHsia,"  and  that  when  there  is  **  motor  aphasia," 
this  is  analogous  to  the  weakness  of  the  arm  that  accompanies  the  seneory  dSeefaargeb 
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recumbent  poBtare»  and  suffers  more  when  he  attempts  to  sit  up  or  to 
stand.  In  most  cases  the  headache  begins  on  one  side,  and  in  manj 
it  is  con6ned  to  one  side ;  in  others  it  becomes  general,  so  that  the 
name,  while  founded  on  a  common  characteristic,  has  no  universal 
si^ificance.  When  the  pain  begins  at  one  spot  it  most  frequently 
is  in  the  temple,  and  is  confined  at  first  to  a  small  area  that  can  be 
oovered  bj  the  tip  of  the  finger.  In  other  cases  it  begins  in  a  small 
spot  on  the  forehead,  or  in  the  forehead  and  ejeball,  seldom  in  any 
limited  area  at  other  parts  of  the  head.  When  thus  limited  at  first, 
it  seems  generally  superficial,  but  often  has  a  boring  character,  as 
if  some  instrument  were  being  forced  into  the  skulL  After  a  time 
the  pain  may  spread  through  a  considerable  part  of  one  side  of 
the  head,  and  not  unfrequently  through  both  sides.  Sometimes 
it  begins  at  the  back  of  the  bead,  in  the  occipital  region  on  one  side» 
and  may  then  extend  forward  to  the  temple.  It  occasionally  com- 
mences in  the  middle  of  the  head,  and  spreads  down  one  side.  From 
the  back  or  side  of  the  head,  the  pain  may  pass  down  the  side  of  the 
neck  and  even  into  the  arm.  Occasionally  it  spreads  from  one  side  to 
the  other,  and  may  then  cease  on  the  side  first  affected.  In  one  in- 
stance in  which  it  had  this  course,  it  ultimately  ceased  on  the  second 
side,  and  recommenced,  in  slight  degree,  on  the  side  first  affected 
before  finally  passing  away.  Even  when  the  pain  is  limited  in  area 
and  superficial  in  character,  there  is  seldom  any  local  tenderness,  but 
now  and  then  extensive  pain  over  the  head  may  be  accompanied  by 
some  general  tenderness  of  the  hairy  scalp,  which  continues  for  a  time 
after  the  headache  has  ceased.  When  the  pain  is  unilateral  and  felt 
over  a  considerable  area,  it  is  generally  on  the  side  opposite  to  the 
peripheral  symptoms.  It  usually  comes  on  as  the  sensory  disturbance 
is  declining,  and  always  lasts  for  several  Lours,  often  for  the  rest  of 
the  day.  It  is  not  always  constant  either  in  character  or  seat,  but 
when  inconstant  in  seat  the  patient  has  certain  kinds  of  headache 
which  maintain  their  characters,  although  sometimes  one,  sometimes 
another  comes  on.  In  other  cases,  at  a  certain  period  of  life,  there  is  a 
change  in  the  seat  and  character  of  the  pain.  Thus  in  one  case  the 
pain  for  many  years  was  occipital,  but  afterwards  it  was  always 
Hmitod  to  one  frontal  region. 

Nausea  accompanies  the  headache  in  a  large  number  of  cases,  but 
often  does  not  commence  until  the  pain  has  reached  its  height.  It  is 
attended  with  a  total  inability  to  take  food,  and  food  that  is  taken  is 
not  digested,  apparently  from  a  derangement  of  the  gastric  secretions. 
The  nausea  often  results  in  vomiting,  but  retching  is  still  more  fre- 
quent. Neither  occurs,  as  a  rule,  until  after  the  pain  in  the  head  has 
reached  its  climax,  und  often  not  until  the  pain  is  subsidmg,  and  then 
it  may  terminate  the  seizure,  even  when  nothing  is  ejected.  It 
is  common  for  the  headache  to  commence  in  the  morning,  for  nausea. 
to  come  on  in  the  course  of  the  day,  and  vomiting  in  the  evening. 
Sometimes  the  vomiting  begins  earlier ;  in  one  case,  in  which  the  visual 
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disturbance  was  nnusuallj  prolonged,  lasting  two  hours,  the  Tomiting 
comuienccd  before  it  had  ceased  and  l>efore  the  headache.  If  it  occurs 
while  the  headache  is  severe,  the  vomiting  does  not  influence  the  pain. 
When  there  is  no  headnche  there  is  no  vomiting.  The  condition  is 
aconipanied  with  great  prostration,  and  the  patient  is  verj  much  like 
one  suH'ering  from  sea-sickness. 

The  most  common  vaso-motor  symptom  is  pallor  of  the  face  at  the 
onset  of  an  attack,  and  often  throughout  its  course.  The  extremities 
Also  are  usually  cold.  The  face  is  not  only  pale,  but  has  a  **  pinchod  " 
or  "drawn"  cxi^ressiou.  The  accessihle  arteries  may  he  sometimes 
felt  to  be  contracted.  In  some  cases  this  aspect  continues  throughout 
the  attack;  in  others  the  pallor  <4ives  place  to  flushing  as  the  pain 
in  the  head  develops,  and  there  may  even  be  general  perspiration. 
Barely  the  faco  is  flushed  from  the  first.  Still  more  rarely  there  is  a 
conspicuous  difference  in  the  aspect  of  the  two  sides  of  the  face ;  there 
may  be  pallor  only  on  one  side,  and  in  addition  the  eye  may  be 
retracted,  the  conjunctiva  injected,  and  the  pupil  small;  as  the 
paroxvsm  goes  off  this  condition  may  be  exchanged  for  one  of  hyjier- 
»inia,  the  face  becoming  warm,  the  ear  red,  and  the  pupil  resuming 
its  normal  size  (Du  Bois  Beymond,  MorselH).  The  latter  must  be 
referred  to  diminished  action  and  the  former  to  increased  action  of 
the  sympathetic  fibres,  although  in  over-action  the  retraction  of  the  eye 
and  redness  of  the  conjunctiva  are  exceptional.  Unilateral  sweating 
has  also  been  observed.  At  the  end  of  an  attack,  .in  which  the 
final  dilatation  of  vessels  has  been  marked,  puffiness  of  the  scalp  hat 
been  ohserved  in  rare  casen,  and  even  ecchvnioses  at  the  seat  of  the 
most  intense  ]>ain.  It  must,  however,  be  remembered  that  such 
tinilat(*ral  sympathetic  symptoms  are  not  only  exceptional,  but  ex- 
tremely rare.  In  a  woman,  aged  fifty,  liable  to  right- sided  migraine 
from  youth,  the  riirht  temporal  artery  was  harder  and  more  rigid 
than  the  left,  and  the  right  cornea  presented  an  arcus  senilis  twice  as 
broad  as  that  on  the  other  side  (De  Giovanni).  (Edema  of  the  optic 
disc  has  been  said  to  occur  during  the  paroxysm  (M61!endorff),  but 
as  a  rule  lK>th  during  the  attack  and  in  the  intervals  the  appt-annce 
of  the  discs  is  }>erfectly  normal.  Occasionally,  retardation  of  the 
pulse  occurs  during  the  paroxysms.  In  one  of  my  patients  the  pulse 
Alwavs  fell  to  about  56,  and  a  retardation  to  40  has  been  observed. 

The  termination  of  the  |>aroxysm  is  sometimes  attended  not  only 
bv  vomiting,  but  also  by  some  secretion,  copious  diuresis  or  perspini* 
tion.  The  pain  parses  away  gradually,  very  seld^^m  q-:icklj.  The 
most  f refluent  termination  is  by  slee]».  During  the  height  of  the 
attack,  the  p.itient  may  l>e  drowsy  and  doxe,  but  this  brings  no  n^lief ; 
as  the  paiu  is  subsiding,  however,  he  goes  to  sleep,  sometim^'S  fur  m 
short  tinie  only,  and  wakes  up  free  from  pain.  Tbe  duration  of  the 
headache  is  alwavg  several  hours;  often  it  commenoes  in  the  earlr 
m«>rnin;3  and  la>t3  the  entire  dav;  in  severe  ea««s  it  idat  last  for 
several  da^s. 
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Varieties. — The  cases  in  which  the  collateral  disturbance  is  absent, 
and  the  attacks  consist  onlj  of  pain  and  sickness,  are  verj  common.  The 
pain  has  the  same  characters  as  in  the  cases  with  other  sensory  sjm- 
ptoms,  and  may  be  attended  by  the  same  vaso-motor  disturbance.  In 
one  patient,  for  instance,  the  pain  began  in  one  eye  and  the  supra-orbital 
region,  and  commenced  alternately  on  each  side ;  from  the  place  of 
commencement  it  extended  over  the  whole  head,  and  iiilo  the  throat. 
It  is  very  common  for  two  kinds  of  headache  to  occur,  and  for  one  only 
to  be  accompanied  by  other  sensory  symptoms.  Sometimes  one  is 
attended  with  vomiting,  and  the  other  is  not.  One  patient,  for 
instance,  sometimes  had  attacks  of  pain  in  the  forehead  and  temples, 
and  at  other  times  pain  at  the  top  and  back  of  the  head,  and  only  the 
latter  were  attended  by  sickness. 

Migraine  in  adults  is  not  commonly  attended  by  any  alteration  in 
the  temperature  of  the  body,  but  in  children  there  may  be  considerable 
pyrexia,  which  impresses  a  special  and  sometimes  misleading  character 
on  the  attack.  Thus,  a  child  at  the  age  of  two  became  liable  to 
attacks  which  lasted  only  a  few  hours,  and  recurred  at  intervals  of 
two  or  three  months.  In  each  there  was  severe  one-sided  pain  in  the 
head;  the  temperature  rose  to  102°  or  103°;  sickness  came  on,  the 
child  went  to  sleep,  and  woke  up  welL 

The  sensory  symptoms  of  migraine,  as  we  have  seen,  sometimes 
occur  without  headache,  or,  more  frequently,  with  headache  that  is  so 
slight  as  to  cause  the  patient  no  distress,  and  to  lead  him  to  place  no 
weight  upon  it  in  his  description  of  the  symptoms.  These  cases  are  of 
great  importance,  because  their  nature  is  often  misunderstood.  In  one 
case,  with  characteristic  visual  disturbance  (an  expanding  luminous 
spot  and  hemianopia),  the  only  discomfort  was  that  a  cough  or  deep 
inspiration  caused  momentary  pain  over  the  eyebrows  during  two  or 
three  days  after  an  attack.  A  more  common  history  is  that  some 
attacks  are  complete,  consisting  of  sensory  disturbance  and  headache, 
while  in  others  the  former  occurs  alone.  In  rare  cases  the  sensory  dis- 
turbance or  aphasia  generally  occurs  by  itself,  headache  being  seldom 
or  never  associated.  Lastly,  some  sufferers  from  migraine  often  have 
slighter  and  variable  sensory  disturbance,  evidently  of  the  same  nature, 
although  not  of  the  same  form,  as  that  which  precedes  the  headaches. 
One  patient,  for  instance,  with  characteristic  headaches  preceded  by 
hemianopia,  complained  of  bright  stars  before  the  eyes  whenever  she 
had  looked  at  a  brilliant  light,  and  sometimes  one  of  these  stars, 
brighter  than  the  rest,  would  start  from  the  right  lower  corner  of  the 
field  of  vision,  and  pass  across  the  field,  generally  quickly,  in  a  second, 
sometimes  more  slowly,  and  when  it  reached  the  left  side  would 
break  up  and  leave  a  blue  light  in  which  lununous  points  were  moving. 
These  sensations  were  not  succeeded  by  headache,  although  the  pain 
always  followed  the  hemianopia.  Aphasia  does  not  often  occur  without 
headache ;  such  attacks  may  be  very  puzzling  unless  their  nature  is  8us« 
pected.   I  have  once  known  ocular  spectra  to  develop  after  the  headache 
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had  commenced,  and  also  tingling  in  the  limbs  of  one  tide,  from  the 
band  to  the  elbow,  and  foot  to  the  knee,  to  follow  characteristic  attacks 
of  pain.    Very  rarely  vomiting  may  precede  the  headache. 

I  have  met  with  one  curious  case  in  which  visual  disturbance, 
exactly  such  as  precedes  attacks  of  migraine,  occurred  frequently 
during  many  years  as  an  isolated  symptom ;  at  no  time  was  there  any 
pain.  The  patient  was  a  man  of  sixty,  the  subject  of  chronic  bron- 
chitis and  some  loss  of  memory,  but  with  no  other  indications  of  nerve 
diseaHO.  The  visual  spectrum  was  generally  a  brightly  coloured 
sig^ag;  sometimes  it  had  the  shape  of  a  broken  oval,  but  more  often 
a  long  comet-like  form,  commencing  on  one  side  of  the  field  of  vision 
and  extending  downwards.  Barely  there  was  a  luminous  disc,  which 
would  ascend,  break  into  a  four-leaved  object,  and  then  disappear. 
A  noteworthy  feature  of  the  illusion  was  that  the  angular  spectrum 
was  sometimes  related  to  the  image  of  some  seen  object.  Thus,  on 
one  occasion,  a  plate,  which  was  before  the  patient  as  he  sat  at  table, 
appeared  surnmnded  by  the  coloured  angular  spectrum.*  A  similat 
relation  has  been  described  to  me  in  other  cases ;  a  zigzag  spectmm 
would  fix  itself  for  a  short  time  around  some  object  at  which  the 
person  was  looking.  A  more  general  phenomenon  of  the  same  class  is 
the  greater  brightness  of  the  subjective  sensation  when  the  eyes  are 
open  than  when  they  are  closed — the  morbid  activity  is  intensified  by 
the  impulses  from  the  optic  nerves. 

Sensory  disturbance  in  the  limbs  does  not  often  occur  without  head- 
ache, but  occasionally  the  headache  is  slight  Sometimes  an  attack 
is  apparently  rendered  abortive  in  consequence  of  some  drug  that 
is  taken,  such  as  bromide, — as  in  the  following  case,  which  deserves 
description  on  account  of  the  illustration  it  affords  of  the  deliberate 
march  of  the  sensory  disturbance.  A  gentleman,  the  subject  of 
migraine,  was  working  with  the  microscope  one  afternoon,  when  his 
sight  became  dim  so  that  he  could  only  just  read  large  print,  and 
continued  so  in  spite  of  a  drachm  of  bromide.  After  two  hours, 
tingling  suddenly  commenced  in  the  left  thumb,  and  spread  to  the 
fingers,  and  then  was  felt  in  the  middle  of  both  Lips,  in  the  tip  of 
the  nose,  and  beneath  the  tip  of  the  tongue.  Then  it  was  felt  in  the 
left  arm  near  the  axilla,  and  in  the  left  side  of  the  &uces  and  of  the 
face  OTer  the  lower  jaw.  A  few  minutes  later  it  involved  the  fauces 
on  both  sides  and  the  prilate,  and  caused  an  unpleasant  sense  of  coo- 
strict  ion.  It  then  ceased  and  headache  came  on.  Another  attadc 
began  in  the  same  manner,  but  after  being  felt  in  the  fingers  and  lips 
and  toni^ue,  it  became  intense  at  the  wrist,  and  ceased  in  the  Hps ;  the 
sensation  i^assed  up  the  ulnar  side  of  the  forearm  and  then  nrascid,  ivt 
afterwards  recurred  in  the  cheek  and  side  of  the  tbrail. 

The  variations  in  the  character  and  seat  of  the  pain  whiAhnv^heem 
alre«ulv  mentioned  are  sometimes  such  as  to  make  the  enne  de'viaSe 
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definitely  from  the  type.  This  is  especially  marked  in  cases  in  which 
the  pain  presents,  in  its  extreme  development,  an  approximation  to 
neuralgia.  It  may,  for  instance,  spread  from  the  head  down  the 
ceirical  spine,  or  the  sides  of  the  neck  to  the  shoulders.  In  one 
patient,  in  whom  the  pain  (preceded  by  the  usual  visual  symptoms)  was 
chiefly  over  the  posterior  half  of  the  head  on  the  left  side,  one  severe 
attack  was  followed  by  an  eruption  of  herpes  over  the  left  half  of  the 
occipital  bone,  which  had  definite  neuralgia  for  its  sequel.  Both 
before  and  after  this,  the  commencing  subsidence  of  the  pain  in  each 
attack  was  commonly  attended  by  the  occurrence  of  small  slightly 
raised  **  lumps  "  in  the  skin  of  the  same  region,  about  the  size  of  a  pea. 
I  have  met  with  tenderness  of  the  scalp  after  the  pain,  in  other  cases, 
in  which  it  began  in  one  temporal  region,  after  hemianopia. 

Course. — The  interval  between  the  attacks  varies  in  different  cases  | 
it  is  usually  between  a  fortnight  and  two  months.  It  is  generally 
about  three  or  four  weeks,  but  the  periodicity  is  not  often  exact.  In 
a  case  mentioned  by  Trousseau,  however,  the  attacks  occurred  each 
fortnight  almost  to  an  hour.  In  women  they  often  occur  about  the 
menstrual  period,  generally  after  the  catamenia  have  ceased.  The 
intervals  are,  on  an  average,  shorter  in  the  cases  in  which  there  is  only 
pain  than  in  those  in  which  there  are  associated  sensory  symptoms ; 
and  when  these  symptoms  occur  alone,  without  headache,  the  intervals 
generally  amount  to  several  months.  The  intervals  are  doubtless 
rendered  more  irregular  than  they  otherwise  would  be  by  the  influence 
of  exciting  causes,  effective  when  the  usual  period  has  nearly  elapsed. 
In  the  intervals  there  are  often  no  symptoms,  or  there  may  be  slight 
headache  of  a  different  character,  or  definite  neuralgia,  or  some  other 
functional  disturbance. 

It  is  not  uncommon,  as  already  mentioned,  for  some  change  in  the 
character  of  the  disease  to  occur  at  a  certain  period.  Sensory 
disturbance  may  cease,  or,  if  previously  present,  may  come  on.  Thus 
one  patient  had  hemianopia  with  the  attacks  of  migraine  until  the  age 
of  fifty,  when  the  visual  disturbance  ceased,  and  the  headaches 
occurred  alone.  Occasionally,  some  morbid  influence,  chronic  ill* 
health,  acute  disease,  anxiety,  or  injury,  may  induce  an  increase  in  the 
intensity  of  the  affection  or  a  change  in  its  character.  Thus  one 
patient,  whose  mother  was  the  subject  of  migraine,  suffered  from 
simple  **  sick  headaches  "  since  childhood.  At  twenty-five  he  had  a 
slight  concussion  of  the  bead,  falling  against  a  wall.  Hemianopia 
came  on  in  a  few  minutes,  followed  by  headache  more  severe  than  the 
patient  had  had  before,  and  from  that  time  each  attack  was  preceded 
by  the  same  visual  symptom. 

Migraine  does  not  itself  involve  any  danger  to  life.  We  have  seen, 
however,  that  the  vascular  disturlance  may  lead  in  time  to  local  vas- 
cular degeneration,  and  this  affords  an  explanation  of  the  obsei*ved 
fact  that  sufferers  from  migraine  occasionally  suffer  from  vascular 
lesions  of  the  brain  comparatively  early  in  the  degenerative  period  of 
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life;  but  this  sequel  is  rare.  It  may,  bowevcr,  occur  in  the  p*ttp( 
tlie  braJQ  that  has  been  the  seat  of  the  periodical  functional  ilernngt. 
meut.  Hemianojiia  habituatlj  pre'^iled  the  heiuiftclieB  in  k  womiti 
who.  after  reaching  the  degeuer.itiTe  period,  found  ooe  da?  t)i»t  Ihe 
heiiiianopia  peiBisted  after  the  pain.  It  was  [•ermanent,  andiiof.u 
was  Biibsequently  ascerlaioed,  to  a  lesion  in  tbe  oppoBi[«  cddvu).* 
In  some  cases,  aft^r  many  al  tacks  attended  by  intellectual  impiiinnent, 
aome  failure  of  mental  pi>wer  has  been  observed  in  the  imerrali;. 

Compliciliona  and  ABsorxaliona, — Vertigo  is  oteaaionally  met  wilhtn 
the  subjects  of  migraine,  not  only  as  part  of  an  attack,  but  also  u  u 
occasional  Byiiiptom  at  other  limes.  Some  of  those  who  present  it 
are  in  the  second  hnlf  of  life,  and  the  associated  symptoms  show  tbit 
the  rertigo  is  of  the  labyriuthine  variety.  Tbus  one  [>atieDt,  tuttf* 
seven  years  of  age  and  gouty,  who  had  been  liable  for  many  jeara  tt 
migraine,  had  an  attack  of  vertigo  with  brief  tinnitus  and  eicluwili 
tbe  watch  was  almost  inaudible  through  the  bone  on  each  side,  and 
DO  note  of  Galton'a  whistle  could  be  heaid  through  tbe  air.  luhim 
tinnitus  wiis  inconstant,  but  heard  occasionally  on  each  side.  It  i) 
probable  that,  in  such  cases,  the  central  teudency  to  fnnctioul 
derangement  renders  the  patient  peculiarly  susceptible  to  the  tsAn- 
flnceuf  labyrinthine  (changes.  I  have  several  other  examples  eC  lis 
same  combination.  In  other  cases,  again,  sudden  attacks  of  rartiga 
occur  without  any  indication  of  aural  changes,  and  sometimes  m 
to  be  the  result  simply  of  the  central  instability.  Tbus  one  patil 
was  liable,  in  the  intervals  between  the  attacks  of  migraine,  to  *i  * " 
sensations  of  unsteadiness,  vaguely  referred  to  the  legs,  without  a 
aural  symptoms.  Another  patient  had  sudden  attacks,  in  which  U 
was  a  tendency  to  fsU  bai'kwards,  accompanied  by  sickni 
times  she  bad  paroxysmal  headaches  without  sickness. 

The  relationship  of  migraine  to  other  diseases  is  of  great  import- 
&Dce.  That  to  gout  has  been  already  mentioned  in  the  acooimt  of  tks 
causal  rehitions  of  the  disease.  An  alternation  is  often  obssmJ 
with  some  other  form  of  neurosis,  or  at  least  a  transitu-o  (niffl 
one  to  the  other.  Migr^iina  occasionally  ceases,  and  is  replaced  Ij 
simple  neuralgia.  Many  other  instances  oE  such  iransition  haTsbi 
collected  by  Livelug,  as,  for  instance,  to  gastralgia,  laryngeal  i| 
anginal  seizures,  and  paruiyamal  insanity.  In  one  case  acuts  B 
cume  on. 

The  most  important,  and  one  of  the  most  frequent,  of  these  a 
tions  is  the  relation  of  migraine  to  epilepsy.  Tbe  connection  of  ibB 
diseases  is  of  special  interest,  because  the  sensory  disturlxnceot  tl>* 
two  has  so  mauy  I'ommon  features.  I  have  met  with  many  taiM  ts 
which  these  mal^idies  occurn.d  in  the  same  iudividaal,  a  few  of  «hirk 
have  been  mentioned  in  the  chapter  on  "Epilepsy."  In  some  initanM 
migraine  had  existed  for  many  years,  and  tbe  patient  aftemril 
became  epileptic,  the  migraine  usually  ceasing  ot 
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slighter  when  the  epilepsy  developed;  bat  one  epileptic  beg^n  to 
suffer  from  migraine  when  bis  fits  ceased.  A  recurrence  of  preyions 
migraine  on  tbo  cessation  of  epilepsy  occurred  in  some  cases.  In  a 
few  cases  both  maladies  co-existed  in  considerable  intensity.  In 
almost  all  the  individuals  wbo  bad  suffered  from  the  two  diseases,  the 
attacks  of  migraine  were  attended  by  well-marked  sensory  disturbance 
in  addition  to  the  headache  and  vomiting,  and  in  one  or  two,  abortive 
attacks  of  sensory  disturbance  occasionally  occurred.  In  several  cases, 
moreover,  the  epileptic  attacks  began  by  a  local  aura  in  the  limbs,  a 
rare  feature  in  idiopathic  epilepsy.  In  one  instance  of  this,  the  first 
convulsive  attack  occurred  after  a  fright.  I  have  met  with  cases,  in 
which  epilepsy  succeeded  migraine  and  the  epileptic  fits  seemed,  as  it 
were,  to  grow  out  of  the  attacks  of  migraine,  being  preceded  by  such 
sensory  symptoms  as  had  occurred  before  the  attacks  of  headache. 
Thus  a  young  man,  whose  sister  was  epileptic,  began  to  suffer  from 
attacks  in  which  he  saw  glimmering  lights  in  the  right  side  of  the 
field  of  vision,  lasting  about  twenty  minutes,  and  followed  by  head- 
ache, sometimes  for  half  an  hour,  sometimes  for  the  rest  of  the  day, 
accompanied  by  nausea  but  no  vomiting.  He  had  such  an  attack 
every  few  months;  one  day  a  similar  light  appeared,  brighter  than 
usual,  and  after  it  had  lasted  for  twenty  minutes  he  lost  con- 
sciousness in  a  convulsive  attack,  which,  from  the  intensity  of  the 
subconjunctival  ecchjmoses,  must  have  been  severe.  In  rare  cases  of 
epilepsy,  again,  a  visual  aura  may  consist  of  fortification- spectra  with 
colours,  and  even,  as  I  have  known,  with  hemianopia.  In  one  such  case 
the  visual  disturbance  lasted  ten  minutes,  occurring  sometimes  alone, 
sometimes  with  transient  loss  of  consciousness,  sometimes  with  a 
convulsive  attack.  Again,  a  woman  had  suffered  from  epileptic  fits 
for  two  years,  and  also,  since  youth,  from  attacks  of  severe  headache, 
lasting  all  day ;  in  the  course  of  the  headache  she  would  have  attacks 
which  began  with  a  sensation  at  the  epigastrium,  passing  up  to  the 
head ;  it  seemed  to  spread  over  the  head,  and  then  the  sight  became 
dim,  and  this  was  followed  by  complete  word-deafness  and  aphasia ; 
after  about  ten  minutes  these  symptoms  suddenly  ceased.  Many  of 
her  epileptic  fits  were  preceded  by  the  same  sensation  starting  from 
the  epigastrium  and  going  to  the  head* 

Patholoot. — No  anatomical  changes  are  known  to  underlie  the 
phenomena  of  migraine,  and  from  the  character  of  the  symptoms,  and 
the  analogies  of  the  disease,  it  is  unlikely  that  any  ?rill  be  discovered. 
Hence  the  nature  of  the  malady  is  a  matter  of  inference*  and  hypo- 
theses are  sufficiently  abundant  and  precise. 

Two  chief  theories  have  been  held  regarding  the  origin  of  the 
attacks.  One  is  based  upon  the  alteration  in  the  state  of  the  vessels 
that  is  so  conspicuous  in  the  aspect  of  the  patient.  The  pallor  of  the 
surface  must  be  due  to  contraction  of  the  arteries,  the  flushing  of 
the  skin  to  their  dilatation,  and  it  is  assumed  that  a  corresponding 
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condition  of  the  vessels  of  the  brain  is  the  cause  of  the  deningemeot 
of  function.  The  suggestion  that  spasm  of  the  cerebral  arteries  ia  the 
cause  of  the  sjmptoms  was  first  made  by  Whytt,  and  the  eridence  in 
favour  of  this  opinion,  afforded  by  the  state  of  the  accessible  vessels, 
was  pointed  out  by  Du  Bois  Beymond.  Mollendorf  ui^ed  that 
▼asoular  dilatation,  rather  than  spasm,  caused  the  symptoms,  and  the 
fact  that  the  condition  varies  in  different  cases  has  led  to  the  theory, 
extenfiively  held  in  Germany  (by  Eulenburg  and  most  other  writers), 
that  there  are  the  two  varieties  of  the  disease  already  mentioned,  the 
"  sympathetico-tontc  "  and  the  **  sympathetico-paralytic  "  form,  at 
they  are  sometimes  termed.  Dr.  Latham,  of  Cambridge,  who  arrived 
independently  at  the  conclusion  that  the  attacks  depend  on  vaso* 
motor  derangement,  has  suggested  that  the  early  symptoms  of  the 
paroxysm  are  due  to  spasm,  and  the  headache  to  dilatation  of  the 
vessels.  According  to  these  theories,  the  malady  is  essentially  one  of 
the  sympathetic  nerves. 

According  to  the  other,  and  alternative  explanation  of  the  disease, 
the  primary  derangement  is  of  the  nerve-cells  of  the  brain.  Their 
function  from  time  to  time  is  disturbed  in  a  peculiar  manner,  and  the 
visible  vaso- motor  disturbance  is  of  secondary  origin.  The  periodical 
derangement  of  function  has  been  called,  by  a  somewhat  inapt 
metaphor,  a  "  nerve-storm.*'  This  theory  has  been  put  forward  and 
ably  advocated  by  Liveing. 

The  sensory  symptoms  must  depend  on  deranged  action  of  the 
sensory  centres  in  some  part  of  the  brain.  They  indicate  a  oombina- 
tion  of  arrest  of  action  and  of  over-action  in  the  nerve-cells  concerned. 
In  the  language  of  modern  pathology,  there  is  a  combination  of 
inhibition  and  discharge ;  the  loss  of  sight,  for  instance,  must  be  due 
to  inhibitory  arrest  of  airtion,  the  visual  spectrum  to  discharge.  We 
have  already  seen  ([>.  739)  that  the  same  combination  occurs  in  some 
attacks  of  epilepsy.  The  peculiarities  in  the  disturbance  of  migraine 
are  its  special  and  often  uniform  features,  deliberate  course,  and  its 
limitation  to  sensory  structures.  To  explain  them  on  the  vaso-motor 
hypothesis,  we  must  assume,  first,  an  initial  spasm  of  the  arteries  in  a 
small  region  of  the  brain  ;  secondly,  that  the  contraction  always 
begins  at  the  same  place;  and  thirdly,  that  it  can  give  rise  to  a 
definite,  uniform,  and  very  peculiar  disturbance  of  function.  There 
is  no  evidence  of  the  truth  of  any  one  of  these  assumptions.  As  was 
pointed  out  in  the  discussion  of  the  pathology  of  epilepsy,  we  are 
not  justified  in  assuming  that  the  state  of  the  surface  vessels  and 
accesssible  arteries  is  an  indication  of  the  condition  of  those  ot 
internal  organs.  If  it  were,  inasmuch  as  the  recv'/gnisable  vaso- 
motor spasm  is  bilateral  in  almost  all  cases,  even  when  the  sensory 
disturbance  is  unilateral,  we  must  assume  a  general  contraction  of 
the  vessels  of  the  brain.  A  general  contraction  could  onlj  cause  a 
local  disturbance  of  function  by  virtue  of  a  local  change  in  the  func- 
tional tendency   of   the   nerve-cells.      But  if  such  local  change  is 
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admitted,  the  need  for  the  Taso-motor  mechanism  disappears.  Lastly, 
that  yaso-motor  spasm  can  cause  a  deliberate,  uniform,  and  pecnliar 
"  discbarge,"  is  not  only  unproved,  but  in  the  highest  degree  impro- 
bable. In  short,  the  difficulties  in  accepting  the  vaso-motor  explana- 
tion of  the  sensory  symptoms  are  so  great  that  it  could  only  be 
admitted  as  a  tenable  hypothesis  if  there  were  no  other  explanation 
of  the  coincidence  of  the  two  phenomena.  But  we  know  that  the 
vascular  system  is  in  a  special  way  under  the  influence  of  the  cerebral 
centres.  An  emotional  blush  and  the  pallor  of  fear  are  conspicuous 
examples  of  this  fact.  It  is  at  least  as  easy  to  conceive  that  the 
vascular  changes  are  the  result  of  the  disturbance  in  the  nerve- 
elements,  as  it  is  to  regard  them  as  its  cause.  The  vaso- motor 
nerves  are  peculiarly  sensitive  to  sensory  impressions  that  are 
felt  as  pain.  No  symptoms  at  all  resembling  those  of  migraine 
have  been  observed  when  the  sympathetic  is  distinctly  diseased  or 
dei-anged.  We  have  proof,  in  the  symptoms,  of  the  deranged  action 
of  sensory  cells ;  we  know  that  cells  are  susceptible  of  primary  dis- 
turbance of  function,  and  there  is  at  present  nothing  to  justify  us  in 
going  beyond  this  derangement  in  our  search  for  the  primary  morbid 
process.  The  peculiar  character  of  the  visual  impressions  affords 
strong  reason  for  regarding  it  as  the  result  of  a  tendency  to  func- 
tional derangement  in  the  cells  themselves.  This  opinion  is  supported 
by  the  fact  that  it  may  occur  as  an  isolated  symptom,  and  that  it  may 
be  related  to  an  actual  visual  impression,  as  is  shown  by  the  facts 
mentioned  on  p.  846.  Such  an  occurrence  can  have  been  due  only  to 
a  primary  functional  disturbance  of  the  cells  themselves,  and  that 
which  we  feel  sure  exists  in  one  case,  probably  exists  in  all. 

What  part  of  the  brain  is  concerned  in  the  production  of  the  initial 
symptoms  ?  Loss  of  speech  must  be  due  to  disturbed  function  of  the 
cortex.  The  sensory  symptom  in  the  limbs  is  like  that  which,  in 
far  more  rapid  evolution,  precedes  convulsions  from  cortical  disease, 
and  this  source  is  therefore  probable.  The  hemianopia  also  is  best 
explained  by  the  assumption  of  deranged  function  in  the  occipital  lobe, 
especially  since  right  hemianopia  may  correspond  to  almost  simol- 
taneous  aphasia,  and  the  opinion  is  supported  by  the  fact  mentioned 
above,  that  hemianopia  was  fixed  by  a  lesion  in  the  cuneus. 

The  cause  of  the  headache  is  obscure.  We  know  very  little  of  the 
mechanism  of  this  symptom  in  any  condition.  But  when  the  pain  is 
opposite  in  side  to  the  sensory  symptoms,  we  are  obliged  to  assume 
that  its  seat  is  the  cerebral  hemisphere  that  is  deranged ;  and  the 
same  conclusion  is  suggested  when  the  pain  begins  on  the  side  of  the 
sensory  disturbance,  at  some  spot  which  has  no  definite  relation  to 
nerve  distribution,  as  the  very  common  initial  seat,  a  small  area  in  the 
temple.  This  is  best  understood  by  assuming  a  derangement  of  the 
sensory  centres  of  the  hemisphere  which  would  receive  impressions 
from  this  part.  It  is  difficult  to  separate  such  pain  from  the  sym- 
ptoms that  preceded  it ;  the  aspect  of  the  patient  is  unchanged  during 
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iti  developmeot.  Flushing,  heat»  throbbing,  come  on  subsequentlyt 
often  as  the  pain  spreads  in  area.  How  far  its  increase  in  extent  and 
changes  in  character  are  due  to  a  yaso-motor  mechanism  permitting 
arterial  distension,  we  cannot  saj.  Such  a  state  maj  be  secondarj  to 
over-action  of  the  sensorj  centres,  and  may  induce  the  spread  of  the 
disturbance.  We  must  not  ascribe  too  much  significance  to  throbbing^ 
or  to  the  increase  in  the  pain  bj  the  causes  of  vascular  distension ;  these 
maj  be  due  merely  to  the  over-sensitiveness  of  the  central  structures. 

There  is  evidence,  in  many  cases,  of  deranged  function  of  lower 
■ensory  centres,  those  directly  connected  with  the  peripheral  fibres. 
These  are  apparently  the  common  seat  of  the  disturbajice  in  neur- 
algia, and  we  have  seen  that  cases  of  migraine  which  begin  with 
distinct  cerebral  symptoms  may  be  followed  by  pain,  more  or  leM 
definitely  neuralgic  in  character ^even  tenderness  of  the  skin, 
vaso-motor  disturbance,  and  (although  exceptionally)  an  eruptive 
state,  or  actual  herpes  zoster.  But  it  is  possible  that  the  lower 
centres  may  be  affected  secondarily  to  the  higher.  We  must  not 
assume  that  influences  cannot  traverse  nerve-fibrei  in  the  direction 
opposite  to  that  in  which  these  habitually  conduct,  for  we  have  an 
instance  of  this  in  the  propagation  of  trophic  influences  down  the 
peripheral  sensory  nerves.  But  only  when  such  symptoms  exist,  or 
pain  corresponds  in  area  to  nerve  distribution,  are  we  justified  in 
assuming  that  the  sensory  centres  in  the  pons  and  medulla  are  spe- 
cially disturbed.  Some  other  considerations  regarding  headache  are 
discussed  in  the  next  chapter.  When  all  has  been  said  that  can  be, 
mystery  still  envelops  the  mechanism  of  migraine. 

The  nausea  and  vomiting  throw  no  distinct  light  on  the  processes 
of  the  attack.  We  have  seen,  in  many  affections,  how  wide-spread  is 
the  central  representation  of  the  pneumogastric,  and  that  vomiting 
may  result  from  organic  disease  in  any  part  of  the  brain.  In  migraine 
it  seems  as  though  the  nervous  discharge  of  the  act  of  vomiting 
afforded  some  relief  to  a  morbid  state  of  the  nerve-cells,  bot  only 
when  the  disturbance  has  nearly  run  its  course  and  is  ready  to  subside. 

The  hypothesis  that  the  derangement  is  primarily  one  of  nerve- 
cells  of  the  brain  enables  us  better  to  understand  the  relation  to 
other  neuroses,  and  especially  that  to  epilepsy,  which  is  occasionally 
so  distinct.  In  epilepsy,  as  we  have  seen,  we  must  assume  a  dis- 
turbance of  function,  in  some  cases  so  similar  in  character  that  we 
cannot  doubt  the  identity  of  its  seat  with  that  of  migraine.  But  the 
process  in  the  two  differs  in  its  course,  associations,  and  othef  features, 
and  these  imply  an  Essential  difference  in  its  minuter  characters. 
These  relations,  however,  make  it  intelligible  that  the  two  should 
occur  in  the  same  subject,  and  that  intermediate  forms  of  nerve  dis- 
turbance should  sometimes  bo  met  with. 

Diagnosis. —From  other  forms  of  headache,  that  of  typical  migraine 
is  distinguished  by  its  sensory  accompanimenta,  and,  if  these  are 
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absent,  hj  its  paroxysmal  character,  severitj,  definite  conrse,  and  in 
mauj  cases,  as  its  name  suggests,  the  unilateral  distribution  of  the 
pain.  But  it  is  important  to  remember  that  no  line  of  distinction  can 
be  drawn  between  simple  paroxysmal  headaches  and  migraine.  Everj 
intermediate  form  is  met  with,  and  "sick  headache"  especiallj 
is  always  migraine.  In  malarial  headaches,  the  intermissions  are 
shorter  and  the  cause  is  generally  traceable.  The  pain  of  chronic  brain 
disease  is  more  or  less  constant ;  it  may  present  remissions  and  even 
intermissions,  but  not  the  longer  intervals  of  migraine.  The  sensory 
disturbance  in  the  limbs,  and  the  affection  of  speech,  may  excite  a 
suspicion  of  acute  brain  disease,  but  it  is  only  in  a  first  attack  of 
migraine  that  the  question  will  arise,  and  even  then  the  brief  duration 
of  the  symptoms,  and  the  peculiar  features  of  the  visual  disturbance, 
sufficiently  indicate  the  nature  of  the  attack.  When  these  occur  with- 
out headache,  a  mistake  is  common.  Such  patients  are  often  thought 
to  have  grave  organic  disease.  But  a  knowledge  of  the  occasional 
isolation  of  the  sensory  symptoms,  the  history  of  preceding  attacks, 
and  of  some  pain,  which  can  usually  be  obtained,  almost  always 
•enables  a  correct  opinion  to  be  formed. 

Another  difficulty  is  presented  by  the  diagnosis  from  minor  epilepsy, 
in  which  the  yisual  aiu*a  may  closely  resemble  that  of  migraine.  In 
most  cases  of  epilepsy  with  a  visual  aura,  this  is  brief,  lasting  only  a 
few  seconds,  while  the  visual  disturl)ance  in  migraine  lasts  twenty 
minutes  to  half  an  hour.  The  fortification-spectrum  is  strongly  sug- 
gestive of  migraine  rather  than  epilepsy,  although  not  quite  conclu- 
sive. The  occurrence  of  a  convulsion,  of  course,  decides  the  question, 
but  where  the  patient's  account  is  all  we  have  to  guide  us,  we 
must  make  our  diagnosis  from  the  general  features  of  the  case,  not  for- 
getting that  the  one  disease  may  unquestionably  pass  into  the  other, 
and  that  some  attacks  seem  to  be  of  intermediate  nature. 

A  diagnostic  difficulty  of  another  kind  arises  in  cases  in  which  the 
subjects  of  migraine  become  affected  with  some  other  malady,  and  the 
symptoms  of  the  former  continue,  and  complicate  the  latter.  Thus 
one  patient  was  attacked  with  Bright*s  disease ;  he  had  retinal  changes 
and  optic  neuritis,  and  the  intensity  of  the  headache  led  to  a  diagnosis 
of  intra-cranial  tumour.  But  the  pain  was  purely  paroxysmal,  and  of 
the  same  character  as  that  to  which  he  had  been  long  liable.  The 
opinion  that  there  was  no  organic  cerebral  disease  was  confirmed  after 
death.  In  another  case,  a  subject  of  migraine  became  affected  with 
general  paralysis  of  the  insane,  and  the  sensory  disturbance  that  had 
preceded  the  attacks  of  headache  occurred  alone,  and  complicated  the 
paroxysmal  symptoms  of  the  cerebral  disease. 

Pboonosib.— The  prospect  of  recovery  from  migraine,  that  is  of  the 
entire  cessation  of  the  attacks,  is  never  considerable,  but  in  most  cases 
a  diminution  in  the  frequency  and  severity  of  the  attacks,  often 
reducing  them  to  a  trivial  and  undisturbing  degree,  may  be  anticipated 
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from  persevenng  treatment.  The  prognosiB  is  best  when  the  malady  is 
of  short  duration,  and  there  is  some  removable  condition  in  the  general 
health  or  mode  of  life  which  has  distinctly  contributed  to  the  produc- 
tion of  the  malady.  The  longer  the  disease  has  lasted  the  less  is  the 
prospect  of  a  cure,  but  neither  this  nor  hereditary  tendency  has  an  un- 
favorable influence  on  the  prognosis  equal  to  that  of  conditions  which 
we  cannot  yet  discern,  and  which  may  render  one  of  two  apparently 
similar  cases  quite  intractable,  while  the  other  yields  at  once  and  per- 
manently. In  the  second  half  of  life  the  tendency  to  cessation  is 
greater,  provided  the  malady  has  not  recently  developed.  The  prog- 
nosis is  better  when  the  face  is  at  first  pale  and  pinched  than  when  it 
is  at  first  flushed.  It  is  better  when  there  is  a  family  history  of  gout 
than  when  other  neuroses  can  be  traced 

Treatment. — If  any  error  in  mode  of  life,  or  defect  in  general 
health  can  be  traced,  the  removal  of  these  is  the  first  and  most  essential 
step  in  treatment.  The  details  vary  in  every  case,  but  the  most  fre- 
quent conditions  that  need  attention  have  been  already  indicated  in 
the  account  of  the  causes  of  the  disease.  Of  especial  importance  are 
increased  rest,  regularity  in  meals,  attention  to  diet;  whatever  is 
known  to  induce  a  paroxysm  should  be  carefully  avoided.  Hot, 
crowded  rooms  are  especially  injurious.  If  inherited  gout  is  probable^ 
the  regimen  suitable  for  this  should  be  adopted. 

The  special  treatment  consists,  first,  in  the  continuous  administration 
of  drugs  during  the  intervals,  with  the  object  of  rendering  the  attacks 
less  frequent  and  less  severe;  and  secondly,  the  amelioration  of  the 
attacks  themselves.  As  a  rule,  the  measures  that  do  good  when 
employed  during  the  intervals  have  no  influence  on  the  attacks. 

There  is  much  variation  in  the  effect  of  the  intermediate  treat- 
ment. As  already  mentioned,  the  measures  that  do  great  good  in 
one  case  will  fail  in  another,  apparently  quite  similar.  The  influence 
of  bromide  in  epilepsy  naturally  leads  us  to  turn  first  to  this  as 
likely  to  be  of  service  in  a  malady  that  has  so  many  features  in 
common  with  that  disease.  In  some  cases  it  is  of  service,  but 
less  oftt*n  than  might  be  expected.  It  is  most  likely  to  be  efficacious 
in  the  cases  in  which  there  is  no  change  in  the  colour  of  the  face,  or  in 
which  the  face  is  flushed  throughout  an  attack.  Ergot  may  often, 
then,  be  usefully  combined  with  it.  In  the  majority  of  cases,  how- 
ever, and  especially  in  those  in  which  there  is  conspicuous  pallor  in 
the  early  stage,  the  drug  that  has  most  influence  is  nitro-glycerine. 
Given  regularly  during  the  intervals,  just  as  bromide  is  given  for 
epilepsy,  it  has  a  striking  effect  in  many  patients,  rendering  attacks  far 
slighter  and  far  less  frequent,  and  often,  after  a  time,  stopping  them 
altogether.  It  should  be  given  twice  or  three  times  a  day,  after  food* 
If  taken  when  the  stomach  is  empty,  it  passes  rapidly  into  the  blood,  and 
may  cause  brief  cephalic  discomfort,  which  though  not  objectionable 
in  itself,  sometimes  deters  the  patient  from  continuing  the  medicine. 
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To  avoid  causing  alarm,  it  is  therefore  also  desirable  to  begin  with  a 
small  dose,  y|^,  -j-^,  or  even  ^^  of  a  grain.  The  most  convenient 
mode  of  administration  is  in  the  1  per  cent,  solution  in  alcohol,  now 
termed  Tinct.  Trinitrini  (B,  P.  Sup.)  ;  it  can  be  given  in  combina- 
tion with  tinctures  or  acids,  but  is  decomposed  by  alkalies.  A  very 
useful  combination  is  with  tincture  of  nux  vomica,  tincture  of  gelse- 
mium,  and  dilute  phosphoric  acid,  or  with  citrate  of  lithia  and  the  acid 
sjrup  of  lemons.  Sometimes  more  benefit  if*  derived  from  the  combi- 
nation of  this  with  bromide,  when  a  little  bjdrobromic  acid  should  be 
added  instead  of  the  phosphoric  acid.  If  there  is  much  dyspepsia, 
it  may  be  given  with  hydrochloric  acid,  and  some  liquid  preparation  of 
pepsine.  The  trisnitrate  of  bismuth  may  also  be  given  with  it.  I  have 
found  such  combinations  of  the  liquid  preparation  of  nitro-glycerine 
with  other  drugs  far  more  useful  than  the  administration  of  nitro- 
glycerine in  tablets.  It  is  not  well  to  continue  it  during  an  attack  ; 
at  the  very  onset  a  dose  may  be  taken,  but  if  this  is  not  effective 
the  medicine  should  be  omitted  till  the  attack  is  over ;  it  seldom 
gives  relief  to  the  symptoms,  and  occasionally  makes  them  worse. 
It  is  possible  that  the  drug  acts  chiefly  by  periodically  flushiog 
the  nerve-centres  with  arterial  blood,  and  so  improving  the  nutri- 
tion and  the  function  of  the  nerve-cells.  A  purgative  at  the  onset 
will  occasionally  cut  an  attack  short  in  some  patients,  but  more  often 
it  fails. 

During  the  attack,  absolute  rest  is  essential,  and  is  indeed  impressed 
on  the  patient  by  the  distress  occasioned  by  activity.  The  recumbent 
posture  is  generally  that  in  which  the  sufferer  is  most  comfortable. 
All  strong  sensory  impressions  should  be  avoided.  Although  a  dose 
of  alcohol  or  of  nitro-glycerine  will  occasionally  cut  short  a  commencing 
attack,  when  the  headache  is  developed,  it  is  usually  increased  by  drugs 
that  dilate  the  vessels  or  excite  the  heart.  Belief  is  afforded  to  the 
pain  by  a  full  dose  (thirty,  forty,  or  sixty  grains)  of  bromide,  and  its 
effect  is  increased  by  the  addition  of  five  or  ten  minims  of  tincture  of 
Indian  hemp  ;  this  may  be  repeated  every  two  or  three  hours.  But 
moro  often  relief  is  obtained  from  antipyrin,  acetanilide,  exalgin,  or 
phenacetin.  Unfortunately  their  influence  is  apt,  after  a  time,  to 
cease ;  a  change  from  one  to  another  sometimes  renews  the  benefit. 
Twenty  grains  of  chloral,  or  fifteen  of  butyl  hydrate  (cro ton-chloral) 
nsually  makes  the  patient  drowsy  and  easier  for  a  time,  but  after  an 
hour  or  two  the  pain  returns  in  its  former  severity,  and  the  duration 
of  the  attack  does  not  seem  to  be  lessened.  The  same  is  true  of  most 
other  sedatives.  A  hypodermic  injection  of  morphia  often  acts  no 
better  than  other  sedatives,  but  occasionally  it  does  give  great  relief,  and 
may  terminate  an  attack  that  has  already  nearly  run  its  course.  When 
there  is  much  mental  depression  during  the  attack,  valerian  and  assa- 
foetida  have  been  found  useful  by  Latham.  Drugs  that  cause  con- 
traction of  the  arteries  are  almost  powerless ;  all  that  a  full  dose  of 
ergotin  does  is  to  lessen  the  throbbing  intensification  of   the  pain 
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complained  of  by  some  patients.  Strong  tea  and  coffee  are  popular 
remedies,  and  occasionally  give  some  distinct  relief,  which  may 
also  be  obtained  from  a  few  grains  of  caffeine.  Guarana  (the 
powdered  seeds  of  Paullinia  eorhilis)  has  been  of  ton  used.  It  contains 
an  active  principle,  guaranine,  which  is  identical  with  caffeine.*  Three 
or  four  doses  of  guarana,  twenty  or  thirty  grains,  may  be  taken  at 
intervals  of  half  an  hour,  or  a  single  dose  of  sixty  grains,  or  guaranioe 
may  be  given  in  doses  of  one  to  five  grains.  It  has  for  the  most  part 
disappointed  the  expectations  that  were  raised  by  the  praises  at  first 
bestowed  upon  it.  Some  relief  is  often  given  to  the  pain»  but  the 
relief  is  transient  only,  and  it  is  doubtful  whether  guarana  is  really 
more  effective  than  tea  and  coffee. 

Local  applications  sometimes  afford  relief — sedative  linimenti  of 
belladonna,  aconite,  &o.,  or  simple  counter-irntation  by  a  mustard 
plaster  to  the  nape  of  the  neck.  From  the  last,  some  patients  experi- 
ence relief  more  uniformly  than  from  any  other  measure.  Solid 
menthol  is  occasionally  useful,  rubbed  on  the  skin  for  a  few  minutes 
where  the  pain  is  greatest,  but  it  is  too  feeble  an  agent  to  have  much 
infiuence  on  any  severe  pain.  Sometimes  relief  is  afforded  by  a  hot 
bath  of  mustard  and  water  to  the  feet»  and  in  all  cases  it  is  well  to 
keep  the  extremities  warm. 

Electricity  is  of  little  service.  Faradism  usually  does  harm.  The 
voltaic  current  passed  through  the  head  occasionally  gives  transient, 
but  rarely  permanent  or  considerable  relief.  Bepeated  galyanisation 
of  the  sympathetic  has  been  recommended  as  a  remedial  measure,  one 
pole  pressed  deeply  in  front  of  the  sterno-mastoid,  the  other  held  in 
the  hand,  and  it  is  advised  that  when  the  symptoms  of  vaso-motor 
spasm  predominate,  the  positive  pole  should  be  placed  oyer  the  sym- 
pathetic, and  the  negative  when  there  is  evidence  of  vaso-motor  para- 
lysis (Berger,  Horst).  The  value  of  the  treatment  is,  to  saj  the  least, 
seldom  perceptible. 
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Headache  is  a  symptom  of  almost  all  kinds  of  morbid  states  of  the 
system,  and  cannot  often  be  regarded  as,  in  itself,  an  independent 
disease.  Nevertheless  it  is  a  symptom  for  which  putients  seek  treat- 
ment more  often  than  for  any  other  of  equally  varied  causation.  Hence 
it  may  be  useful  to  indicate  the  chief  varieties  that  are  met  with,  and 
briefly  to  describe  the  symptom  in  its  apparently  primary  form.  As 
an  indication  of  organic  disease  it  has  been  already  described. 

*  Quarana  contains  twice  as  much  of  the  alkaloid  at  tea,  and  five  timet  m  mach 
at  coffee. 
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We  know  almost  nothing  of  the  structures  in  which  the  pain  of 
headache  is  felt  or  the  mechanism  of  its  production  (see  p.  97).  The 
subject  is  one  on  which  it  is  easj  to  theorise,  but  there  are  no  facts 
that  give  to  any  hypothesis  a  considerable  degree  of  probability. 
One  conclusion  is,  however,  suggested  by  the  symptoms, — that  the 
seat  of  the  pain  varies  in  different  cases.  Outside  the  skull  are 
nei*ve8  that  frequently  give  rise  to  pain,  but  all  pain  that  corresponds 
to  the  course  or  distribution  of  nerve-trunks  must  be  regarded  as  neu- 
ralgic, and  not  as  headache.  Some  diffuse  headaches  seem  superficial 
in  character,  but  they  may  still  be  due  to  processes,  not  in  the  nerves, 
or  the  grey  matter  in  which  the  nerves  directly  end  (which  is 
supposed  to  be  deranged  in  neuralgia),  but  in  higher  centres  of  the 
cerebral  hemispheres  through  which  superficial  pain  is  perceived. 
This  is  especially  probable  when  the  pain  is  local,  but  does  not  corre- 
spond to  a  nerve  area,  resembling  in  this  some  forms  of  migraine. 
This  feature  is,  however,  more  frequent  in  occasional  exacerbations 
than  in  the  continuous  pain.  More  frequently  headache  seems  to  be 
deeply  seated,  and  the  pain  is  referred  to  structures  within  the  cra- 
oiunL  Of  such  structures  the  membranes,  when  inflamed^  are  the 
seat  of  intense  pain,  which  is  probably  really  produced  in  them, 
because  other  organic  disease,  such  as  a  tumour,  which  is  seated  at 
the  surface  of  the  brain  and  involves  the  membranes,  may  also  cause 
intense  pain  corresponding  in  locality  to  the  disease.  Whether  pain  is 
produced  directly  by  morbid  states  of  the  cerebral  tissue  we  cannot 
say.  We  are  certainly  not  justified,  however,  in  denying  the  possi- 
bility of  this  seat  of  pain  (see  p.  97).  It  may  be  caused  by  organic  pro- 
cesses which  do  not  involve  the  surface.  After  necrotic  softening  in 
the  central  ganglia,  headache  is  common  on  the  side  opposite  to4i)e 
hemiplegia,  and  the  diffuse  pain  of  "  hemicrania"  may  be  on  the  side 
opposite  to  that  of  the  sensory  symptoms. 

When  pain  is  felt,  in  whatever  part  the  nerve-processes  occur 
that  cause  it,  the  consciousness  of  pain  is  related  to  the  activity  of 
certain  nerve-cells  of  the  cortex  of  the  brain.  In  pain  that  is  pro- 
duced in  the  limbs,  for  instance,  the  cortical  cells  concerned  are  those 
that  are  related  to,  and  receive  impressions  from,  the  fibres  by  which 
the  sensory  impulses  pass  from  the  periphery.  A  similar  relation 
must  exist  in  the  case  of  sensory  impressions  from  the  bead  itself — 
from  the  structures  covering  the  head,  from  the  bone,  and  probably 
from  the  membranes.  The  pain  of  meningitis,  for  instance,  if  due  to 
the  irritation  of  the  meningeal  nerves,  must  be  perceived  by  means  of 
the  activity  of  those  cells  in  the  cortex  that  receive  the  impressions 
from  the  membranes.  Whether  there  is  a  similar  representation,  in 
the  cortical  cells,  of  the  tissue  of  the  brain  itself,  we  do  not  know. 
Sympathetic  nerve-fibres  accompany  the  arteries  in  the  cerebral  sub- 
stance; there  is  reason  to  believe  that  the  functional  state  of  the 
cortex  influences  the  state  of  its  arteries  (as  is  the  case  in  all  other 
organs),  and  this  must  mean  a  relation  of  the  cells  of  the  cortex  to 
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of  anj  satisfactory  explanation.  It  is  occasionallj  a  feature  of  the 
pain  of  organic  disease,  such  as  a  tumour,  situated  away  from  the 
frontal  region.  Dilhise  pain  is  not  often  referred  to  this  region  alone 
in  primary  simple  headaches,  although  pain  in  other  parts  of  tbe  fifth, 
nerre,  as  that  of  dental  irritation,  may  spread  up  to  this  region. 
In  simple  headache,  the  pain  may  seem  to  pass  through  the  bead  from 
the  back  to  the  front,  or  vice  versa,  or  may  be  referred  to  the  supra- 
orbital regions  or  the  temples. 

Varieties. — ToxsBmic  headache  may  be  the  effect  of  either  acute  or 
chronic  blood-states.  Of  tbe  acute  form,  the  typical  example  is  that  of 
fover,  in  which  the  pain  is  generally  frontal,  rarely  occipital  or  general, 
and  scarcely  ever  vertical  or  one-sided.  In  sligbt  cases  it  may  have  a 
neuralgic  character  for  a  short  time,  and  may  be  felt  in  one  part  of 
the  head,  as  the  temple,  but  this  form  is  usually  transient.  The 
pain  is  commonly  dull  in  chai'acter,  but  often  very  severe,  and  is 
rendered  worse  by  stooping  or  by  whatever  causes  mecbanical  conges- 
tion of  tbe  head.  The  deep-seated  character  of  the  pain  suggests 
that  it  is  referred  to  some  intra-cranial  structure.  There  is  no  evidence 
that  it  depends  on  any  vascular  state;  the  increase  by  mechanical 
congestion  is  a  common  feature  of  almost  all  severe  headaches. 

Many  poisonous  substances  cause  headacbe  as  one  of  their  toxic 
effects,  especially  when  the  dose  is  small,  or  as  an  after-effect  of  large 
doses.  Some  of  these  poisons,  such  as  nitrite  of  amyl  and  nitro- 
glycerine, dilate  the  vessels,  and  the  pain  may  be  in  part  or  altogether 
the  effect  of  the  active  congestion  produced ;  but  it  is  also  possible 
that  the  pain  is  sometimes  the  direct  effect  of  the  agent  on  the 
nerve- elements.  Tbe  inhalation  of  a  small  quantity  of  ether,  as, 
for  instance,  wben  the  air  of  a  room  is  charged  with  it  in  moderate 
degree,  generally  causes  headache,  which  seems  to  be  the  direct 
effect  of  the  ether,  since  it  is  not  attended  by  any  sign  of  vascular 
distension. 

Chronic  toxsemic  states  often  cause  very  severe  headache,  which 
may  be  quite  intractable  unless  its  cause  is  discoyered.  In  the 
morbid  blood-state  that  is  caused  by  kidney  disease,  for  instance, 
there  is  often  intense  headache,  usually  frontal  and  continuous,  but 
with  occasional  exacerbations.  It  is  sometimes  increased  by  alcohol 
in  a  special  manner,  but  this  is  a  feature  also  of  some  other  forms. 
The  severity  of  tbe  pain  has  many  times  given  rise  to  an  erroneous 
diagnosis  of  cerebral  tumour  in  cases  in  which  there  is  albuminuric 
optic  neuritis.  Headache  also  results  from  diabetes,  from  chronic 
alcoholism,  lead  poisoning,  and  from  similar  toxaemic  states. 

Congestive  headache  is  often  produced  by  mechanical  hindrance  to 
the  return  of  blood  from  the  head.  It  is  generally  frontal,  but  some- 
times general.  A  tight  collar,  for  instance,  or  rest  with  the  neck  so 
bent  as  to  compress  the  veins,  frequently  causes  slight  headache  of 
this  character.     The  repeated   mechanical   congestion   produced  by 
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4MMi^rli  Im  anotlior  frequent  caiiiif^,  and  may  eren  occasion  tbe  patient 
tiioro  Jistifflti  than  the  cou^h  itself.  Mechanical  congestion  not  onlj 
<IiNt<Mi'lH  the  vi*iTiH,hutcanRei!OTer-fillingof  the  capillaries, and  increases 
thn  Hiiioiiiit  of  venous  blood  in  the  brain.  Thus  there  are  several 
liirior-i  jit  work  to  which  the  pain  may  be  due.  Active  congestion  of 
iivny  liiid  also  (i;ives  ri«e  to  pain  very  similar  to  that  produced  hy 
I»ii»ihIv<^  liyper«mia,  btit  more  distinctly  throbbing  in  character.  The 
Hrtioii  of  pniAons  that  dilate  the  vessels  has  been  already  mentioned. 

<JuMtri<!  »lifltnrbance  is  another  exceedingly  common  cause.  The 
(xiiti  \h  fiinHt  freqiiently  o<rcipital  or  vertical ;  now  and  then  it  is  frontal. 
Hornetiines  there  is  slight  pain  of  a  superficial  character;  the  severe 
iiftiral^ic  heailaches  associated  with  vomiting  cannot,  as  we  have  seen, 
l>«i  iisrri(»ed  to  gastric  influences.  We  do  not  know  by  what  mechanism 
Ntomarh  dirtorder  causes  headache — whether  it  is  by  some  influence  on 
t  h«*  cerebral  vessels,  or  whether  by  absorption  of  some  toxic  material 
from  the  stomach  or  bowel, — some  morbid  secretion,  or  product  of  the 
ini|»erfe<!t  liigestion  of  food,  or  altered  bile.  A  purgative  often 
rt^lieves  the  pain,  and  old  theories  regarded  the  bile  as  an  iufluential 
agent  in  the  production  of  this  and  other  symptoms  ;  but  when  there 
is  much  hile  circulating  in  the  blood,  as  in  jaundice,  headache  is 
UMitally  trifling  or  absent. 

The  term  **  neuralgic  headache  '*  may  be  applied  to  the  forms  in 
which  the  ]min  seems  to  be  superficial,  in  part  or  altogether,  and  is 
limits  in  area,  but  does  not  correspond  to  the  course  or  distribution 
of  the  sui^eiiicial  nerve ;  such  pain  is  one  of  the  most  common 
varieties  of  headache.  The  subjects  of  neuralgia  often  suffer  from 
continuous  or  occasional  pain  in  the  head,  which  may  be  felt  in  any 
part,  sometimes  general,  but  more  often  local,  and  not  distinctly 
paroxysmal.  It  may  seem  to  arise  by  an  extension  of  the  pain  of  true 
uerve  origin  in  an  adjacent  region.  Such  local  headaches  are  common 
in  hysteria.  Many  forms,  such  as  the  sensation  of  a  nail  being 
driveu  into  the  vertex,  are  intermediate  between  neuralgia  and  bead- 
ache.  A  common  cause  of  supra-orbital  pain  is  the  use  of  the  eyes 
when  there  is  hypermetropia.  The  strain  on  the  ciliary  mnsde  seems 
to  be  the  immediate  excitant;  the  pain  goes  off  when  the  use  of  the 
«yes  for  near  objects  is  discontinued. 

Ansmic  headache  is  met  with  both  in  the  common  form  of  anssmia* 
in  which  there  is  chiefly  a  deficiency  of  hemoglobin  (as  in  chloruais), 
and  also  in  cases  in  which  much  blood  has  been  lost.  The  pain  is 
frontal  or  i^enerai ;  in  chlorosis  it  is  sometimes  peculiarly  mtense  at 
the  luick  of  the  eyes,  and  is  accompanied  by  a  sensation  as  if  the 
eves  were  being  dragged  back  into  the  head.*    Neuralgic  hea«iai]ie 

*  The  fiict  that  optic  neuritis  mmy  rwnlt  ^om  aninia  is  of  gnmt  intcras  ia  earn- 
titfctxon  with  tlie  iMXurrenGe  of  headacfae,  sinee  it  shows  that  th«  diaiurbaaes  o^  tht 
nerrc-^'ieiiicnts  may  be  more  than  tunctiooai,  and  siiggesls  that  thctr  aotRtzoa  maj 
^  imf>aired  in  cases  of  apparently  tmictional  distvrfaaaea.  It  b  aoccworthy  that  in 
Bright's  dissase,  when  optic  neturitis  pzepondaratas  over  raliaal 
liOltoac^Miaily 
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and  true  neuralgias  of  all  kinds  are  also  common  under  the  same 
conditions. 

Brain- work  and  brain  exliaustion  are  other  common  causes :  some- 
times there  has  been  an  amount  of  brain-work  that  is  absolutely 
excessive;  in  other  cases  the  amount  has  not  been  large,  but  is 
excessive  on  account  of  the  deficient  nerre-strength  of  the  indiyiduaL 
Pain  from  this  cause  is  often  general,  sometimes  local,  and  then 
generally  felt  in  the  forehead*  Occasionally  a  very  intense  form 
of  headache  results,  especially  where  there  has  been  an  acute  break- 
down from  overwork.  It  may  even  be  so  severe  as  to  cause  a 
suspicion  of  meningitis. 

In  various  conditions  of  nervous  weakness — "neurasthenia,"  as  it 
is  now  termed — headache  is  common,  and  may  have  almost  any  seat 
or  character.  Many  cases  in  young  girls  are  of  this  character,  and 
are  often  associated  with  symptoms  of  hysteria;  the  headache  is 
then  called  hysterical,  but  it  is  doubtful  whether  there  is  any  closer 
association  with  that  disease  than  the  state  of  defective  nerve-strength 
which  underlies  both  conditions.  Indeed,  by  those  who  adopt  the 
prevalent  custom  of  using  the  term  "  neurasthenia "  in  its  widest 
application,  almost  every  form  of  headache,  except  the  toxaemic,  may 
be  ascribed  to  this  cause.  Severe  continuous  headache  is  sometimes 
met  with  in  the  early  stage  of  constitutional  syphilis,  but  chiefly  in 
those  who  have  recently  undergone  a  long  course  of  treatment  for  the 
disease.  This  also  has  been  regarded  as  a  manifestation  of  "  neuras- 
thenia syphilitica."  Many  of  the  slighter  continuous  headaches 
associated  with  nervous  weakness  are  largely  maintained  by  attention, 
as  is  the  case  in  even  greater  degree  with  the  cephalic  sensations  pre- 
sently to  be  described. 

Diagnosis. — The  diagnosis  of  the  form  and  nature  of  headache 
consists  first  in  the  search  for  any  general  condition  on  which  it  may 
depend.  It  is  impoilant  to  note  the  time  at  which  the  pain  comes  on, 
its  relation  to  food,  to  mental  work,  and  to  other  influences  that  may 
possiibly  be  concerned  in  its  causation.  The  general  state  of  the 
patient  must  also  be  carefully  investigated,  and  the  effect  of  various 
influences  in  augmenting  or  reducing  the  pain.  Anasmic  headaches,  for 
instance,  are  often  relieved  by  the  recumbent  posture ;  those  of  con- 
gestive or  toxasmic  origin  are  especially  increased  by  stooping  or  eSort 
or  mechanical  congestion,  but  not  always  by  simple  recumbency,  which, 
perhaps  through  the  rest  it  involves,  often  lessens  the  pain,  and  does  so 
also  in  crises  of  neuralgic  nature.  The  seat  of  the  pain  is  often  sugges- 
tive, but  too  much  weight  must  not  be  placed  on  this  indication,  since 
many  variations  are  met  with.  The  pain  produced  by  acute  blood- 
states,  such  as  fever,  is  generally  frontal  and  deeply  seated,  and  is 
increased  by  cough  and  movement.  The  forehead  is  also  a  frequent 
seat  of  neuralgic  headaches ;  these  are,  however,  generally  superficial 
in  character,  and  are  often  felt  just  over  the  eyebrows.    Pain  of 


jg^s*i»-'^  -.r' />  *  -i''SP/>  iar.^^*\it^^m  fr,^nt^\.  P;un  in  one  or  bork 
i»  /'•-'•-•r'"  •  "/ 1'' ■•T--«?Y7^*  i»?<^  v.-'^  ••>  nii'jrmine:  j«o  are  ail  floe-«drd 
>,.  .  ^  '•'f/^^  ♦'>''A^»',t»'Til  r»a'^.  -l^<»T»;r  •«^ati^.  fr»tt  **oii«taiitir  or  •IsiIt,  is 
m'.  »  '.f*-^  Iv  "•-.  Ii^^nr>v*T>/»A  .f  th*»  itf^'^Tiiai^h  than  coaiiT  »>tfa<r mwie. 
V  *;^  I*  i./»i/f-:i/'h'»  a  «^'']'»m  '^n^  ^rt  h!iv>  I -states ;  iMTcaaioiiailjitalsois 
fif  _^;ic*r>  '."'^-in.  i  M'  wh*>Ti  v^rv  !imir»*d  ItiAniiaaily  allie<l  to  n^uzmbpa. 
0".'^-i'  i.'^^H^^^h^*  m«7  1v»  of  ^)nuv«t  any  natnre ;  it  is  oft^sn  doe  to 
fri-rr*  n'yr  ^on'^!i^m»>^,  %Mfmn«j».  md  t:oni\'it\oTi9  of  oerToos  weakness, 
ff  rnn^*  ^>^  rf'^n^Tn^^r^'i  tW^t,  r> I <w). rotates  wliich,  on  account  of  their 
^!l_/}>f  r].t/fr^.A  r^r  o^h^*T  ^'%n^«»<.  'io  not  produce  considerable  hteaJaehe* 
«^»m"*irn''«  '^  »»i<«<»  <lit;^h^  Io<^i»l  pain<9. 

Tritatmfvt — Th**  mo^t  important  element  in  the  treatment  of 
fi^'ln/'h^  i«i  fh^  rlifwv>v^jr  and  remoraU  as  far  as  possible,  of  the 
p^nt*^  of  th**  >»lood  or  nervon«  HjnU^m  on  which  it  altimatelj  or  imme- 
dififoly  dfi^j^f^n.  Th^  m^«nr»»s  necessary  for  this  object  must  Tary 
with  onfh  vJiriM.y  of  h^-a^Wrhe,  and  cannot  here  be  even  enumerated. 
Atfomyffi  to  r^li^vQ  the  hea^lache  by  direct  treatment  usnally  fail 
iinlnw^  ihi*  oHn«f»  i«  (WmoYcred  and  removed.  Careful  inquiry  may 
bff  nof^fy}  to  discover  it«  real  origio.  Thus  a  patient  came  for  treat- 
inont  for  b^adar.hA,  in  whom  it  was  caused  solely  by  cough,  the  result 
of  phtht'Hs  ft  in  inif»ortant  that  in  all  cases  except  those  in  which 
f  horn  \n  f^ry}ono.fii  of  anemia,  the  patient  should  sleep  with  the  head 
well  r>iifif>d,  nnd  with  thn  shoulders  raised  as  well  as  the  head,  so  that 
thorn  is  no  r^»m|»r»'ssion  of  the  cervical  Teins  by  flexion  of  the  neck. 
M«*sf  form  A  of  hf^a^la^'hf*,  pxcept  those  due  to  amemia  or  simple  weak- 
ness, Hrf»  rnlio?«»/|  by  aporienti^,  which  probably  act  partly  by  lesseo- 
iii^  ihn  anioutit.  of  blood  in  the  cephalic  vessels,  and  partly  by  im- 
provint;  I  Itn  st^^t.4*  of  the  blood.  Diuretics  are  useful  in  many  toxssmic 
licNidarlmR.  The  treat mc>nt  of  the  superficial  and  very  limited 
variofins  \n  similar  to  that  of  migraine.  Indeed,  most  of  the  advice 
givnu  rospnt  tin^  tho  troatmcmt  of  the  headache  of  migraine  is  appli- 
tHuhlo  also  t4)  its  moro  simple  form. 

Htiidaohn  of  ovory  kind  is  often  relieved,  although  seldom  reouyved* 
hf  ptiovn;\\  sppliiMitions  that  stinjf  the  skin.  Chloroform,  or  aoy 
siimiilatin^t  limmont,  will  answer  the  pur|K>8e,  provided  evaparstkm  is 
pn^voutfHl  b,v  e^u  impormoablo  tissue.  Bisulphide  of  carbon  has  been 
iNHH^mmoudiHl  lor  (ho  purp^^se,  but  it  does  not  seem  to  have  any  specud 
valu«>.  Mu!tt4i^l  pl.-istors  U^  the  lMU2k  of  the  hcsMi  or  neck  are  usefol 
wh<pn  tht»  |wiu  is  ^vvipitAU  and  oft<»u  indues  beae&cial  akii^  Sh^iht 
|mUii  alHMtl  lUo  (\>ivlu\id  m;iy  Iv  r;»mov^  by  the  a|tfbaBtia&  of  xaentikoU 
which  is  «H({VivUlly  u««Xa',  when  such  paiA  is  just  enough  Id  prrvenl 
sW'pjv. 

8<^iaiitt>«  ait^  v>>rt-  u;K>j^Ain  m  ihc-ir  imifliKBoe.  Opium  hxid  mosphia 
4¥«  la^lxxm  ^^i)L  S4i.i  ^Nft^n  d/<  ».*•:«  liaraa  thsoi  pooiL,  parxrr  m  omk- 

tQkls^sai^vA  a«^  lM»aai  'httui  f^t^^Uffitily  lessen  the  |muii  ;  the  farmer 
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chiefly  in  superficial  forms  about  the  front  of  the  head  connected  with 
neuralgia,  the  latter  not  only  in  neuralgic,  but  in  ansemic,  and  also 
other  ill-defined  forms  of  headache.  Bromide  of  potassium  maj  be 
given  in  addition  to  the  Indian  hemp  if  there  is  restlessness,  irrita- 
bility, or  insomnia,  but  has  not  alone  much  infiuence  on  the  pain. 
Butyl-chloral  is  occasionally  serviceable.  Anti pyrin,  acetanilide,  and 
phenacetin  often  give  great  relief,  especially  to  paroxysmal  exacerbations 
of  pain,  but  are  apt  soon  to  lose  their  power.  By  varying  them, 
however,  their  influence  may  often  be  maintained.  It  must  be 
remembered,  however,  that  these  palliative  measures  ought  to  be 
regarded  only  as  adjuncts  to  the  causal  treatment. 


Head  Pbessubs  and  otheb  Cephalic  Sensations. 

It  is  common  for  patients  to  suffer  from  various  more  or  less  dis- 
tressing sensations  in  the  head,  which  have  not  the  character  of  actual 
pain.  These  sensations  are  much  more  frequent  in  men  than  in  women. 
They  occur  chiefly  during  the  first  half  of  adult  life,  between  twentj 
and  forty,  but  are  sometimes  complained  of  by  lads  of  sixteen  or 
eighteen,  and  occasionlly  by  persons  in  the  second  half  of  life,  at  fifty 
or  sixty.  In  late  life  they  are  relatively  more  common  in  females, 
coming  on  sometimes  after  the  cessation  of  the  menses,  at  the  "  climac- 
teric period."  They  are  sometimes  associated  with  a  gouty  state  of  the 
system.  Brain-workers  are  chiefly  liable  to  these  sensations;  they 
are  seldom  met  with  among  those  who  earn  their  living  by  manual 
labour,  and  hence  are  rarely  complained  of  by  hospital  patients. 
Many  of  the  sufferers  are  the  subjects  of  pronounced  hypochondriasis, 
who  attend  to  their  sensations,  and  often  complain  of  other  kinds  of 
nerve  disturbance.  Excessive  brain-work  may  be  the  distinct  exciting 
•cause  of  the  symptoms ;  in  other  cases  they  succeed  a  definite  head- 
ache, of  short  or  long  duration,  severe  or  slight.  I  have  known  the 
sensation  to  follow  a  blow  on  the  top  of  the  head.  It  is  indeed 
probable  that,  in  a  large  number  of  cases,  they  are  set  up  by  some  real 
sensation,  sometimes  of  pain,  sometimes  of  other  character.  A  dis- 
tressing sense  of  constriction  over  the  whole  scalp  succeeded,  in  one 
ease,  the  application  of  an  ice-cap  for  a  few  days,  on  account  of  deli- 
rium during  influenza. 

The  sensations  vary  in  different  cases,  but  by  far  the  most  frequent 
is  a  sense  of  pressure,  sometimes  trifling,  sometimes  as  if  a  heavy  weight 
were  on  the  head,  and  occasionally  as  if  the  top  of  the  skull  were  being 
driven  in.  Many  patients  describe  the  sensations  in  language  that  is 
clearly  exaggerated,  so  that  it  may  not  be  easy  to  ascertain  the  actual 
intensity  of  the  sensation,  but  it  is  certainly  often  very  distressing. 
It  may  be  called  "headache"  or  "pain,"  but  however  intense  it  is» 
inquiry  shows  that  the  sensation  has  not  the  character  of  actual  pain. 


MM) 
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#filMrr  a^rai^  r/r  dnlL  Ii«  comror/n  seat  U  the  vert^^  and  top  o€  tbe  bcaid, 
l/oi  it  U  iM/m^iriM9»  f^^li  at  th«  back  of  the  head,  Urai  eommoiilj  in  the 
tmt')tsm4\.  Onn  |iati4fnt  dt-MarWHid  the  aenaation  aa  a  feeling  aa  if  there 
w#r#  ail  \r'tn  Imud  round  the  back  of  the  head.  Sometimea  it  ia 
lataral,  in  thu  (lariistal  n^gion  or  the  temple,  "aa  if  the  aidea  of  the 
hpti4l  w<«rif  htrnt^  dtiveii  in."  Much  let*  common  ia  the  oppoaite 
a<iiiN4iiori,  a  t^iUim  of  eipaniion,  aa  if  the  bone  of  the  akuU  were 
lm\uu  fiunhiHl  out  or  up.  A  nenMatioo  of  heat  or  burning,  not  amount- 
tn|f  Ui  paiu,  in  aouiuiinioa  d(*Ncribed.  A  vague  aenae  of  fulneaa  ia  not 
Ulicouunon,  and  it  la  noniotiniei  accotn|)anied  hj  a  aenae  of  throbbing; 
la  othai*  (UiNOM,  again,  the  feeling  is  aaid  to  be  aa  if  the  skull  were  emptj. 
VarloUM  oihtf r  MouNationM  are  ocoasioually  described,  which  the  patient, 
lu  (Ufault  of  ud«H|uato  terma,  deacribea  bj  some  simile  beyond  the 
miiifa  of  i>rdinarv  experience,  auch  as  ''a  feeling  as  if  the  brains 
wan»  b^lng  HtiriHHl  up  with  a  stick/*  or  **as  if  red-hot  coals  had 
beau  plawil  on  the  brain/*  or  *'as  if  the  head  were  being  altematelj 
op^uoii  and  shut/*  Occasionally  a  auperficial  sensation,  of  tingling^ 
or^^piiigi  <!to.,  ia  cvuiplaiueii  of  in  some  part  of  the  head,  on  one  aide 
Of  Mh. 

Tbt»  ai^ttsatiou  ia  often  uuiform  in  the  same  case,  and  maj  eontinna 
Uliohau|{0d  (or  uiauv  yeara.  Less  commonly  the  patient  haa  first  one 
•auaatiou  and  then  another.  The  sense  of  pressure  may  seem«  idien 
HMNit  iut\'4»iK»»  to  give  rise  to  dull,  actual  pain.  The  diacom&irt  ia 
OMiuuiouly  incri'ajied  by  br«iiu-work«  and  often  by  any  unpleaaant 
«Mliot4ou«  whilo  it  m«^y  be  unnoticed  when  the  mind  ia  occupied  by 
•gttka  t^^rwable  subject  It  ia  often  only  obserred  when  tiie  patiant 
ia  iudov^rs.  bcin^  uut'elt  when  he  is  out  in  the  open  air. 

The  chivf  u^uoy  iu  the  pro^luction  of  thecte  ssensationa  ia  oertainly 
the  uiouttvl  atato  ot'  the  patieut.  There  ia  probably  at  the  onta^  soma 
aatuai  aeu«ory  impreasuou,  often  some  headache,  and  the  attentiou  ia 
goiiataiitly  dir^*ted  to  the  part,  with  the  reault  that  the  patient 
pefv^vea  si^naativ»ua  which,  under  normal  oireumataneaa,  would  ba 
UUpvrw&vt^l.  Morve^impulst's,  in  health  unnoticed^  muat  be  con- 
liuually  ptkM^Uif  lfr«>m  ^i  f^>arta  to  the  oantrea»  and  they  may  be  readily 
IMCvoivgd  It'  ^ittiuiiou  ia  dirtMted  to  them.  A  person  imaannea  that  lie 
ia  uuooii«4;ioua  ol  Uis  body  and  limb«K  but  let  him  direat  hia  tutention 
W  >%uy  pdri,  ibud  iu  ;%  tew  tuomeuCa  he  will  be  oonacioua  of  a  diaouBS 
aaiiaauou  lu  it,  uid  with  e(>f»ecial  readineaa  of  'lensationa  in.  the  head. 
H  tho  rtMkviol'  will  viirecc  iiia  ^cteutiou  tu  Lhe  Teraax,  he  will  probably 
aoou  l>«  :%l>ie  tu  detect  4  distinct  sense  of  preaaure  thera,  e^ieeially  if 
be  IS  Caii^u^'d  or  Ium  be«tt  i*ugaged  in  meutal  work.  H  la  easy  to 
Uttdeiviaud  tluc  :mcU  4  ^usatiou  may  be  inorvaaad  by  constant  atsen^ 
tiou  t^  .ui  i(ii^»4da<suic  iud  eveu  duicreasiug  ^isifree,  ospeeiaily  i£  mhbs 
real  H^^u^iiou  oiik^tucilly  ''drew  '*  the  tUteutioa  to  the  pacs»  and  if  tha 
iadtVAdual  14  lu  tftibie  Uculth.  or  of  a  uerrooa  tampenyneBt.  The 
sical  iude  oL  *'  t4iteuiu>u  '*  is  «4  lovrenn^  of  resiatinoe  in  narrameila^ 

tiiaC  thwy  4i:e  uioie  rapidly  ruuaed  lo  ^olivity,  and  thaic  aafimtr  ia 
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greater  than  normal.  Thus  tlie  ultimate  result  maj  be  the  same  as  if 
the  afferent  nerve-impulses  were  increased  in  euergy,  and  a  sensation 
is  produced  by  nerre-processes  that  should  be  uuperceived.  The  con- 
dition maj  be  described  as  ft  *'  receptive  dysssthesia." 

Barely,  when  the  sensation  is  at  the  worst,  there  is  slight  tenderness 
of  the  scalp.  Although  the  sensations  are  usually  constant,  in  excep- 
tional cases  they  are  paroxysmal,  and  then  may  be  accompanied  by 
some  general  nervous  excitement  and  insomnia.  It  is  common  for  the 
patient  to  say  that  sleep  does  not  refresh  him.  There  is  occasionally 
also  a  little  mental  confusion.  An  inability  to  concentrate  the  mind 
on  a  particular  subject,  with  a  little  consequent  failure  of  memory,  is 
often  described,  but  is  merely  the  result  of  the  engrossing  sensation 
which  obtrudes  itself  on  the  mind  and  prevents  attention.  The  sen- 
sations are  sometimes  distinctly  increased  by  stimulants.  Very  rarely 
there  is  slight  flushing  in  the  face  during  paroxysmal  sensationsi 
but  this  is  not  common. 

Some  of  these  sufferers  complain  at  times  of  other  slight  functional 
nerve  disturbance.  An  actual  headache  may  alternate  with  the 
sense  of  pressure,  ^.  In  other  cases  there  are  occasional  sensations 
of  giddiness,  almost  always  vague  and  slight,  and  perhaps  sometimes 
scarcely  real,  since  the  patient  looks  out  for  them.  Often  it  is  merelj 
a  sensation  of  the  "  legs  giving  way.'* 

The  treatment  of  this  condition  is  a  matter  of  very  great  difficulty. 
Sedative  drugs  have  little  influence  upon  it,  unless  they  are  given  in 
large  doses,  and  then  their  effect  is  transient.  This  fact  is  in  harmony 
with  what  has  been  said  of  the  probable  pathology  of  the  affection* 
As  long  as  the  influence  of  attention  is  at  work,  the  patient's  distress 
continues,  and  the  mental  cause  is  beyond  the  influence  of  drugs. 
The  sufferer  cannot,  by  a  deliberate  effort  of  the  will,  ignore  the  sensa- 
tions that  distress  him.  The  only  method  of  treatment  that  is  effective 
is  to  make  the  patient  realise  the  unimportant  nature  of  the  sensa- 
tions, and  try  to  neglect  them  by  directing  his  attention  to  other  sub- 
jects. While  it  is  wise  for  him  to  avoid  whatever  greatly  increases 
the  sensations,  he  should  persistently  endeafour  to  "snub"  them, 
rather  than  to  cultivate  them.  When  this  effort  is  made  and  main- 
tained, the  discomfort  slowly  ceases  to  trouble  the  patient,  and  at  last 
is  no  longer  noticed.  Unfortunately,  the  mental  constitution  of  some 
patients  makes  it  impossible  for  them  thus  to  ignore  their  suffering ; 
they  continue  to  attend  to  the  sensations,  doubt  the  assurances  of 
physicians  who  assert  the  unimportant  nature  of  the  discomfort,  and 
seek  the  advice  of  others,  placing  most  trust  in  those  who  pander  to 
their  apprehensions  by  the  assurance  that  the  sensations  indicate 
some  grave  disease,  such  as  congestion  of  the  brain.  Many  a  patient 
of  this  class  may  be  truly  said  to  be  suffering  from  a  morbus  medicorum, 
and  his  best  chance  of  recovery  is  to  keep  away  from  doctors  altogether. 
Of  course  any  conspicuous  defect  in  general  health  should  be  put 
right ;  a  gouty  diathesis  should  be  treated  ;  distinct  nerve- weakness 
YOL.  II.  55 
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the  vaso-motor  oeDtre  j  heuae  it  is  quite  possible  that  there  luij  t*  i 
Beaeory  representation  of  the  substance  of  the  braip,  at  Ii4«t  ot  iti 
interstitial  tittsuo,  in  the  cortex  of  the  bmin  itself.  Tlie  phBouniein 
of  epilepsy  seem  to  show  tba,t  the  central  representati.m  of  the  hiail, 
and  perha|)fl  of  tlie  Wain,  is  connected  in  a,  special  manner  vithtlie 
Btnietures  related  to  the  mental  state  of  conscioosoess.  It  is  nzj 
common  for  an  aura,  felt  fir^t  in  the  epigastrium  or  limbs,  to  u«a  U 
asi;eni]  to  the  head,  and  when  it  reaches  the  head.  consciou*iieait 
almost  invuriabi;  lost  The  aura  is  the  result  of  the  spread  of  tlw 
discharge  in  the  brain,  and  the  phenomena  indicate  that  the  tyotnl 
eeoBory  representation  of  the  head  has  a  special  importaooe,  and  it 
may  be  that  it  has  a  special  susceptibility.  But  a  fnoctimil 
derangement  of  the  cortical  celb  in  which  the  memhranet  ate  npt- 
sented  would,  by  itself,  eipluin  many  forms  of  headache. 

It  may  be  held,  indeed,  that  the  primary  derangement  in  headubt 
is  not  of  the  highest  sensory  cells,  but  of  the  cells  of  lower  oenti«i,to 
which,  for  instance,  the  uerres  of  the  membranes  directly  ]«sa.  but 
this  view  is  less  easy  to  reconcile  with  the  diCTerence  between  httt- 
aches  and  the  true  craninl  neuralKias  (in  which  the  lower  cells  in 
probably  concerned),  and  also  with  the  resembUnce  often  obaened 
between  the  headache  of  organic  and  of  functional  origin.  Wbn 
pain  is  felt  in  the  aide  of  the  bead  on  which  tbehemiaphen:  isdeiangtd 
or  diseased,  its  origin  in  lower  centres  can  be  certainly  eicludedi  ui 
the  same  inference  (of  cerebral  origin)  is  probable  when  severe  piia 
on  the  oppi)site  side  is  associated  with  other  symptoms,  anil  is  Mt 
only  in  a  pari  of  a  nerve  area. 

Another  mysterious  factor  in  tho  mechanism  of  headache  is  tb 
inQuence  of  the  Teasels.  It  is  probable  that  mere  vascular  diUtstiOB, 
passive  or  active,  will  cause  {tain  ;*  it  is  certain  that  pain  tltmif 
esiEting  is  increased  by  even  trifling  mechanical  congestion.  Wa  da 
not  knoiv  how  the  vascular  dilatation  causes  pain.  There  are  no  fids 
to  show  that  the  nerves  of  the  vesseli  ever  become  eensitive.  It  it 
certain,  however,  that  the  intra-crauial  pressure  must  be  inemurd  ^ 
tho  dilatation,  since,  however  quickly  the  movement  of  tfan  cenbr^ 
spinal  fluid  may  compensate  for  vascular  repletion,  this  movemeot  ii 
due  to  the  mechanical  pressure  from  the  vessels,  and  this  prcMurtnoit 
act  on  the  whole  brain.  Wte  know  how  sensitive  ncrre-fibre*  snu 
pressure ;  it  is  highly  probable  that  their  sensitiveness  it  nttij  a- 
ceeded  by  that  of  nerve-cell  a.  If  the  sensory  cella  of  the  cMKi,  is 
which  the  cranial  and  in  Ira-cranial  seusitive  structures  are  reprvMsted. 
are  the  inos'.  readily  influenced  of  all  the  sensory  cells,  we  can  sodlo 
stand  that  headache  should  result  from  vascular  repletion. 

The  frequency  with  which  pain  due  to  general  causes  is  refamJ  ta 
the  frontal  region  is  very  peculiar,  and  does  not  seem  to  be  susceptibli 
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of  any  satisfactory  explanation.  It  is  occasionally  a  feature  of  the 
pain  of  organic  disease,  such  as  a  tumour,  situated  away  from  the 
frontal  region.  Diffuse  pain  is  not  often  referred  to  this  region  alone 
in  primary  simple  headaches,  although  pain  in  other  parts  of  tbe  fifth . 
nerve,  as  that  of  dental  irritation,  may  spread  up  to  this  region. 
In  simple  headache,  the  pain  may  seem  to  pass  through  the  bead  from 
the  back  to  the  front,  or  vice  versa,  or  may  be  referred  to  the  supra- 
orbital regions  or  the  temples. 

Yaribties. — Toxsemic  headache  may  be  the  effect  of  either  acute  or 
ehronic  blood-states.  Of  the  acute  form,  the  typical  example  is  that  of 
forer,  in  which  the  pain  is  generally  frontal,  rarely  occipital  or  general^ 
and  scarcely  ever  vertical  or  one-sided.  In  slight  cases  it  may  have  a 
neuralgic  character  for  a  short  time,  and  may  be  felt  in  one  part  of 
the  head,  as  the  temple,  but  this  form  is  usually  transient.  Tbe 
pain  is  commonly  dull  in  chaiucter,  but  often  very  severe,  and  is 
rendered  worse  by  stooping  or  by  whatever  causes  mechanical  conges- 
tion of  the  head.  The  deep-seated  character  of  the  pain  suggests 
that  it  is  referred  to  some  intra-craniaJ  structure.  There  is  no  evidence 
that  it  depends  on  any  vascular  state;  the  increase  by  mechanical 
oongestion  is  a  common  feature  of  almost  all  severe  headaches. 

Many  poisonous  substances  cause  headache  as  one  of  their  toxic 
effects,  especially  when  the  dose  is  small,  or  as  an  after-effect  of  large 
doses.  Some  of  these  poisons,  such  as  nitrite  of  amyl  and  nitro- 
glycerine, dilate  the  vessels,  and  the  pain  may  be  in  part  or  altogether 
the  effect  of  the  active  congestion  produced ;  but  it  is  also  possible 
that  the  pain  is  sometimes  the  direct  effect  of  the  agent  on  the 
nerve-elements.  The  inhalation  of  a  small  quantity  of  ether,  as, 
for  instance,  when  the  air  of  a  room  is  charged  with  it  in  moderate 
degree,  generally  causes  headache,  which  seems  to  be  the  direct 
effect  of  tbe  ether,  since  it  is  not  attended  by  any  sign  of  vascular 
distension. 

Chronic  toxsemic  states  often  cause  very  severe  headache,  which 
may  be  quite  intractable  unless  its  cause  is  discovered.  In  the 
morbid  blood-state  that  is  caused  by  kidney  disease,  for  instance, 
there  is  often  intense  headache,  usually  frontal  and  continuous,  but 
with  occasional  exacerbations.  It  is  sometimes  increased  by  alcohol 
in  a  special  manner,  but  this  is  a  feature  also  of  some  other  forms. 
The  severity  of  the  pain  has  many  times  given  rise  to  an  erroneous 
diagnosis  of  cerebral  tumour  in  cases  in  which  there  is  albuminuric 
optic  neuritis.  Headache  also  results  from  diabetes,  from  chronic 
alcoholism,  lead  poisoning,  and  from  similar  toxsemic  states. 

Congestive  headache  is  often  produced  by  mechanical  hindrance  to 
the  return  of  blood  from  the  head.  It  is  generally  frontal,  but  some- 
times general.  A  tight  collar,  for  instance,  or  rest  with  the  neck  so 
bent  as  to  compress  the  veins,  frequently  causes  slight  headache  of 
this  character.     The  re|>eated   mechanical   congestion   produced  by 
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cough  is  another  frequent  cause,  anil  may  even  oceawon  the  pitWot 
more  distreaH  than  the  cough  itself.  Meclianical  congestion  nut  ™1t 
distends  the  veins,  lutcauses  over-filling  of  ttie  capillaries,  anil  iDrri»i«t 
tbe  amount  of  Tenoi:s  blood  in  the  brain.  TtiUB  there  are  Ke'eitl 
factors  at  work  to  which  the  pain  may  be  due.  Ai'tive  congeition  of 
every  kind  also  gives  rise  to  pain  very  simiiar  to  that  prodacedlij 
passive  hypersemia,  but  more  distinctly  throbbing  in  character,  Tbi 
fiction  of  poisons  that  dilate  the  vessels  has  been  already  mectiaiied. 

Gastric  disturbance  is  anotlier  exceediiiglv  common  cause.  Tha 
pain  is  most  frequently  occipital  or  vertical ;  nnw  and  tben  it  is  fmoUL 
Sometimes  there  is  slight  pain  of  a  superficial  character ;  the  K'tlt 
neuralgic  headaches  associated  with  vomiting  cannot,  as  we  have  tun, 
be  ascribed  to  gastric  iufluences.  We  do  not  know  by  what  mecluiiiaD 
stomach  disorder  causes  headache — whether  it  is  by  some  influfnnoi 
the  cerebral  vessels,  or  whether  by  absorption  of  some  taiio  matsriil 
from  the  stomach  or  bowel, — some  morbid  secretion,  or  produi-totila 
imperfect  digestion  of  food,  or  altered  bile.  A  purgative  odi 
relieves  the  pain,  and  old  ibeories  regarded  the  bile  as  an  iofiunitiil 
agent  in  the  production  of  this  and  other  symptoms  ;  but  wh-n  tlint 
is  much  bile  circulating  ia  the  blood,  as  in  jauudioe,  headacbt  il 
usually  trifling  or  absent. 

TLe  term  "neuralgic  headiiche "  may  be  applied  to  tte  (onnfffi 
which  the  pain  seems  to  be  superficial,  in  part  or  altogelher,  sod  ii 
limited  in  area,  but  does  not  correspond  to  the  course  or  diBtribotlon 
of  the  aui>ei-ficial  nerve ;  such  pain  is  one  of  the  most  comnwo 
varieties  of  headache.  The  subjects  of  neuralgia  often  suffer  fraa 
continuous  or  occasional  pain  in  the  head,  which  may  )«  felt  ia  uij 
part,  sometimes  general,  but  more  often  local,  and  not  distmdlf 
paroxysmal.  It  may  seem  to  arise  by  an  extension  of  the  pain  of  wu 
nerve  origin  in  an  adjacent  region.  Such  local  headaches  are  eoioinaa 
in  hysteria.  Muny  forms,  such  as  the  sensation  of  a  D&il  itisf 
driven  into  the  vertex,  are  intermediate  between  neuralgia  aod  htti- 
ache.  A  common  cause  of  supra-orbital  pain  is  the  use  of  Ul«  *jt> 
when  there  ia  hyperme tropin.  The  strain  on  the  ciliary  wutele  »««' 
to  be  the  immediate  eicit^mtj  the  pnin  goes  off  when  the  Die  of  tb 
eyes  for  near  objects  is  discontinued. 

Ancemic  headache  is  met  with  both  in  the  common  form  of  atunna. 
in  which  there  is  thiefiy  a  deficiency  of  hemoglobin  (as  in  chloroM). 
and  also  in  lases  in  which  much  hlood  has  been  lost.  Tbfljwaii 
frontal  or  general ;  in  chlorosis  it  ia  sometimes  peculiarly  inWni*»l 
the  back  of  the  eyes,  and  is  accompanied  by  a  sensation  m  if  lit 
eyes  were  being  diagged  back  into  the  head.*     Neumlgio  bea^tilt 

•  The  fxct  that  optiu  Dcurilii  may  reaalt  tram  anauia  i*  of  iireat  InuttM  ts  a» 
nectiiTD  witll  the  orcurrcDFe  of  heudftcbe,  liiice  It  ahowi  Uib(  thr  dutarham  fl  tt> 
tiervi^elenieiit*  taaj  be  more  tliHO  ruDctionkl,  and  inggetti  Lhal  tiudt  BBtriliM  w^  i 
beimjiaired  in  cmm  of  ■vp>i'">tly  limctiaiw]  diitnrlwnM,  It  i*  nowngrtbf  Ck 
liriuht'i  diuitie.  wtim  optic  aourltb  prcpondcrktM  ov«r  r«tiQ*I  elw^ikli 
ia  oll«ii  ecjKcislly  levera. 
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and  true  neuralgias  of  all  kinds  are  also  common  under  the  same 
conditions. 

Brain-work  and  brain  exiiaustion  are  other  common  causes :  some« 
tim^s  there  has  been  an  amount  of  brain-work  that  is  absolutely 
excessive;  in  other  cases  the  amount  has  not  been  large,  but  is 
excessive  on  account  of  the  deficient  nerve-strength  of  the  individual. 
Pain  from  this  cause  is  often  general,  sometimes  local,  and  then 
generally  felt  in  the  forehead.  Occasionally  a  very  intense  form 
of  headache  results,  especially  where  there  has  been  an  acute  break- 
down  from  overwork.  It  may  even  be  so  severe  as  to  cause  a 
suspicion  of  meningitis. 

In  various  conditions  of  nervous  weakness — "neurasthenia,''  as  it 
is  now  termed — headache  is  common,  and  may  have  almost  any  seat 
or  cbaracter.  Many  cases  in  young  girls  are  of  this  character,  and 
are  often  associated  with  symptoms  of  hysteria;  the  headache  is 
then  called  hysterical,  but  it  is  doubtful  whether  there  is  any  closer 
association  with  that  disease  than  the  state  of  defective  nerve-strength 
which  underlies  both  conditions.  Indeed,  by  those  who  adopt  the 
prevalent  custom  of  using  the  term  *'  neurasthenia "  in  its  widest 
application,  almost  every  form  of  headache,  except  the  toxsemic,  may 
be  ascribed  to  this  cause.  Severe  continuous  headache  is  sometimes 
met  with  in  the  early  stage  of  constitutional  syphilis,  but  chiefly  in 
those  who  have  recently  undergone  a  long  course  of  treatment  for  the 
disease.  This  also  has  been  regarded  as  a  manifestation  of  **  neuras- 
thenia syphilitica."  Many  of  the  slighter  continuous  headaches 
associated  with  nervous  weakness  are  largely  maintained  by  attention, 
as  is  the  case  in  even  greater  degree  with  the  cephalic  sensations  pre- 
sently to  be  described. 

Diagnosis. — The  diagnosis  of  the  form  and  nature  of  headache 
consists  first  in  the  search  for  any  general  condition  on  which  it  may 
depend.  It  is  imi)Oi*tant  to  note  the  time  at  which  the  pain  comes  on, 
its  relation  to  food,  to  mental  work,  and  to  other  influences  that  may 
pos'^ibly  be  concerned  in  its  causation.  The  general  state  of  the 
patient  must  also  be  carefully  investigated,  and  the  effect  of  various 
influences  in  augmenting  or  reducing  the  pain.  Anssmic  headaches,  for 
instance,  are  often  relieved  by  the  recumbent  posture ;  those  of  con- 
gestive or  toxflsmic  origin  are  especially  increased  by  stooping  or  effort 
or  mechanical  congestion,  but  not  always  by  simple  recumbency,  which, 
perhaps  through  the  rest  it  involves,  often  lessens  the  pain,  and  does  so 
also  in  cases  of  neuralgic  nature.  The  seat  of  the  pain  is  often  sugges- 
tive, but  too  much  weight  must  not  be  placed  on  this  indication,  since 
many  variations  are  met  with.  The  pain  produced  by  acute  blood- 
states,  such  as  fever,  is  generally  frontal  and  deeply  seated,  and  is 
increased  bv  cough  and  movement.  The  forehead  is  also  a  frequent 
seat  of  neuralgic  headaches ;  these  are»  however,  generally  superficial 
in  character,  and  are  often  felt  just  over  the  eyebrows.    Pain  of 
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gastric  origin  is  also  sometimes  frontal.  Pain  in  one  or  both  templet 
is  genei-ally  paroxysmal  and  allied  to  migraine;  so  are  all  one-sided 
headaches.  Occipital  pain,  deeply  seated,  felt  eonstantlj  or  daily,  is 
more  often  due  to  disturbance  of  the  stomach  than  to  any  other  caase. 
Vertical  headache  is  seldom  due  to  blood-states ;  occasiouallj  it  also  is 
of  gastric  origin,  but  when  yery  limited  it  is  usuallj  allied  to  neuralgia. 
General  headaihe  maj  bo  of  almost  any  nature ;  it  is  often  due  to 
tozsemic  conditions,  aiiSBmia,  and  conditions  of  nervous  weakness. 
It  must  be  remembered  that  blood-states  yyhich,  on  account  of  their 
ali<>;ht  degree  or  other  causes,  do  not  produce  considerable  headache, 
sometimes  cause  slight  local  pains, 

Tbbatmbnt. — The  most  important  element  in  the  treatment  of 
beadache  is  the  discoyery  and  remoyal,  as  far  as  possible,  of  the 
state  of  the  blood  or  nenrous  system  on  which  it  ultimately  or  imme- 
diately depends.  The  measures  necessary  for  this  object  mast  rary 
with  each  yariety  of  headache,  and  cannot  here  be  eyen  enumerated. 
Attempts  torelieye  the  headache  by  direct  treatment  nsnallj  fail 
nnless  the  cause  is  discoyered  and  removed.  Careful  inquiry  may 
be  needed  to  discover  its  real  origin.  Thus  a  patient  came  for  treat- 
ment for  headache,  in  whom  it  was  caused  solely  by  cough,  the  result 
of  phthisis.  It  is  important  that  in  all  cases  except  those  in  which 
there  is  eyidence  of  anaemia,  the  patient  should  sleep  with  the  head 
well  raised,  and  with  the  shoulders  raised  as  well  as  the  head,  so  that 
there  is  no  compression  of  the  cervical  veins  by  flexion  of  the  neck. 
Most  forms  of  headache,  except  those  due  to  an»mia  or  simple  weak- 
ness, are  relieved  by  aperients,  which  probably  act  partly  by  lessen- 
ing the  amount  of  blood  in  the  cephalic  vessels,  and  partly  by  im- 
proving the  state  of  the  blood.  Diuretics  are  useful  in  many  toxmnic 
headaches.  The  treatment  of  the  superficial  and  rery  limited 
varieties  is  similar  to  that  of  migraine.  Indeed,  most  of  the  advice 
given  respecting  the  treatment  of  the  headache  of  mig^raine  is  appli- 
cable also  to  lis  more  simple  form. 

Headache  of  every  kind  is  often  relieved,  although  seldom  remoTed, 
by  external  applications  that  sting  the  skin.  Chloroform,  or  any 
stimulating  liniment,  will  answer  the  purpose,  provided  evaporation  is 
prevented  by  an  impermeable  tissue.  Bisulphide  of  carbon  has  been 
recommended  for  the  purpose,  but  it  does  not  seem  to  have  any  special 
Talue.  Mustard  pListers  to  the  back  of  the  head  or  neck  aie  useful 
when  the  pain  is  occipital,  and  often  induce  beneficial  sleep.  Slight 
pain  about  the  forehead  may  be  removed  by  the  applicatiim  of  menthol, 
which  is  especially  useful  when  such  pain  is  just  enough  to  prerent 
sleep. 

Sedatives  are  very  uncertain  in  their  influence.  Opium  and  morphia 
are  seldom  useful,  and  often  do  more  harm  than  good,  partly  in  con- 
sequence of  the  indirect  effect  of  the  constipation  that  is  prodnoed. 
Oelsemium  and  Indian  hemp  frequently  lessen  the  pain ;  the  former 
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chiefly  in  superficial  forms  about  tlie  front  of  the  head  connected  with 
neuralgia,  the  latter  not  only  in  neuralgic,  but  in  ansemic,  and  also 
other  ill-defined  forms  of  headache.  Bromide  of  potassium  may  be 
given  in  addition  to  the  Indian  hemp  if  there  is  restlessness,  irrita- 
bility, or  insomnia,  but  has  not  alone  much  influence  on  the  pain. 
Butyl-chloral  is  occasionally  serviceable.  Antipyrin,  acetanilide,  and 
phenacetin  often  give  great  relief,  especially  to  paroxysmal  exacerbations 
of  pain,  but  are  apt  soon  to  lose  their  power.  By  varying  them* 
however,  their  influence  may  often  be  maintained.  It  must  be 
remembered,  however,  that  these  palliative  measures  ought  to  be 
regarded  only  as  adjuncts  to  the  causal  treatment. 


Head  Pbessubb  and  other  Cephalic  Sensatiovs. 

It  is  common  for  patients  to  sufEer  from  various  more  or  less  dis- 
tressing sensations  in  the  head,  which  have  not  the  character  of  actual 
pain.  These  sensations  are  much  more  frequent  in  men  than  in  women. 
Thej  occur  chiefly  during  the  first  half  of  adult  life,  between  twenty 
and  forty,  but  are  sometimes  complained  of  by  lads  of  sixteen  or 
eighteen,  and  occasionlly  by  persons  in  the  second  half  of  life,  at  fifty 
or  sixty.  In  late  life  they  are  relatively  more  common  in  females, 
coming  on  sometimes  after  the  cessation  of  the  menses,  at  the  "  climac- 
teric period."  They  are  sometimes  associated  with  a  gouty  state  of  the 
system.  Brain-workers  are  chiefly  liable  to  these  sensations ;  they 
are  seldom  met  with  among  those  who  earn  their  living  by  manual 
labour,  and  hence  are  rarely  complained  of  by  hospital  patients. 
Many  of  the  sufferers  are  the  subjects  of  pronounced  hypochondriasis, 
who  attend  to  their  sensations,  and  often  complain  of  other  kinds  of 
nerve  disturbance.  Excessive  brain- work  may  be  the  distinct  exciting 
<!ause  of  the  symptoms ;  in  other  cases  they  succeed  a  definite  head- 
ache, of  short  or  long  duration,  severe  or  slight.  I  have  known  the 
sensation  to  follow  a  blow  on  the  top  of  the  head.  It  is  indeed 
probable  that,  in  a  large  number  of  cases,  they  are  set  up  by  some  real 
sensation,  sometimes  of  pain,  sometimes  of  other  character.  A  dis- 
tressing sense  of  constriction  over  the  whole  scalp  succeeded,  in  one 
ease,  the  application  of  an  ioe-cap  for  a  few  days,  on  account  of  deli- 
rium during  influenza. 

The  sensations  vary  in  different  cases,  but  by  far  the  most  frequent 
is  a  sense  of  pressure,  sometimes  trifling,  sometimes  as  if  a  heavy  weight 
were  on  the  head,  and  occasionally  as  if  the  top  of  the  skull  were  being 
driven  in.  Many  patients  describe  the  sensations  in  language  that  is 
clearly  exaggerated,  so  that  it  may  not  be  easy  to  ascertain  the  actual 
intensity  of  the  sensation,  but  it  is  certainly  often  very  distressing. 
It  may  be  caUed  **  headache "  or  "  pain,"  but  however  intense  it  is, 
inquiry  shows  that  the  sensation  has  not  the  character  of  actual  pain. 
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either  acute  or  dull.  Its  common  seat  is  the  vertex  and  top  of  the  head, 
but  it  is  sometimes  felt  at  the  back  of  the  head,  less  commonlj  in  the 
forehead.  One  patient  desciibed  the  sensation  as  a  feeling  as  if  there 
were  an  iron  band  round  the  back  of  the  head.  Sometimes  it  is 
lateral,  in  the  parietal  region  or  the  temples,  "  as  if  the  sides  of  the 
head  were  being  driven  in."  Much  less  common  is  the  opposite 
sensation,  a  feeling  of  expansion,  as  if  the  bone  of  the  skull  were 
being  pushed  out  or  up.  A  sensation  of  heat  or  burning,  not  amount- 
ing to  pain,  is  sometimes  described.  A  vague  sense  of  fulness  is  not 
uncommon,  and  it  is  sometimes  accompanied  bj  a  sense  of  throbbing; 
in  other  cases,  again,  the  feeling  is  said  to  be  as  if  the  skull  were  emptj. 
Various  other  sensations  are  occasionallj  described,  which  the  patient, 
in  default  of  adequate  terms,  describes  by  some  simile  bejond  the 
range  of  ordinary  experience,  such  as  "a  feeling  as  if  the  brains 
were  being  stirred  up  with  a  stick,"  or  ''as  if  red-hot  coals  had 
been  placed  on  the  brain,"  or  **  as  if  the  head  were  being  alternately 
opened  and  shut."  Occasionallj  a  superficial  sensation,  of  tingling, 
creeping,  &c.,  is  complained  of  in  some  part  of  the  head,  on  one  side 
or  both. 

The  sensation  is  often  uniform  in  the  same  case,  and  maj  continue 
unchanged  for  many  years.  Less  commonly  the  patient  has  first  one 
sensation  and  then  another.  The  sense  of  pressure  may  seem,  wheo 
most  intense,  to  give  rise  to  dull,  actual  pain.  The  discomfort  is 
commonly  increased  by  brain-work,  and  often  by  any  unpleaaaot 
emotion,  while  it  may  be  unnoticed  when  the  mind  is  occupied  by 
some  agreeable  subject.  It  is  often  only  observed  when  the  patient 
is  indoors,  being  unfelt  when  he  is  out  in  the  open  air. 

The  chief  agency  in  the  production  of  these  sensations  is  certainly 
the  mental  state  of  the  patient.  There  is  probably  at  the  outset  some 
actual  sensory  impression,  often  some  headache,  and  the  attention  is 
constantly  directed  to  the  part,  with  the  result  that  the  patient 
perceives  sensations  which,  under  normal  circumstances,  would  be 
unperceivcd.  Nerve-impulses,  in  health  unnoticed,  must  be  con- 
tinually passing  from  all  parts  to  the  centres,  and  they  may  be  readily 
perceived  if  attention  is  directed  to  them.  A  person  imagines  that  he 
it  unconscious  of  his  bodv  and  limbs,  but  let  him  direct  his  attention 
to  any  part,  and  in  a  few  moments  he  will  be  conscious  of  a  distinct 
sensation  in  it,  and  with  e8[>ecial  readiness  of  sensations  in  the  head. 
If  the  reader  will  direct  his  attention  to  the  vertex,  he  will  probably 
soon  be  able  to  detect  a  distinct  sense  of  pressure  there,  especially  if 
he  is  fatigued  or  has  been  engaged  in  mental  work.  It  is  easy  to 
understand  that  such  a  sensation  may  be  increased  by  constant  atten* 
tion  to  an  unpleasant  and  even  distressing  degree,  especially  if  some 
real  sensation  originally  "  drew  "  the  attention  to  the  part,  and  if  the 
individual  is  in  feeble  health,  or  of  a  nervous  temperament.  The 
physical  side  of  **  attention  "  is  a  lowering  of  resistance  in  nerve-cells, 
to  that  they  are  more  rapidly  roused  to  activity,  and  their  activity  is 
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greater  thaD  normal.  Thus  the  ultimate  result  may  be  the  same  as  it 
the  afferent  nerve-impulses  were  increased  in  energy,  and  a  sensation 
is  produced  bj  nerve- processes  that  should  be  unperceived.  The  con- 
dition may  be  described  as  a  "  receptive  djs»sthesia." 

Barely,  when  the  sensation  is  at  the  worst,  there  is  slight  tenderness 
of  the  scalp.  Although  the  sensations  are  usually  constant,  in  excep- 
tional cases  they  are  paroxysmal,  and  then  may  be  accompanied  by 
some  general  nervous  excitement  and  insomnia.  It  is  common  for  the 
patient  to  say  that  sleep  does  not  refresh  him.  There  is  occasionally 
also  a  little  mental  confusion.  An  inability  to  concentrate  the  mind 
on  a  particular  subject,  with  a  little  consequent  failure  of  memory,  is 
often  described,  but  is  merely  the  result  of  the  engrossing  sensation 
which  obtrudes  itself  on  the  mind  and  prevents  attention.  The  sen- 
sations are  sometimes  distinctly  increased  by  stimulants.  Yery  rarely 
there  is  slight  flushing  in  the  face  during  paroxysmal  sensations, 
but  this  is  not  common. 

Some  of  these  sufferers  complain  at  times  of  other  slight  functional 
nerve  disturbance.  An  actual  headache  may  alternate  with  the 
sense  of  pressure,  &o.  In  other  cases  there  are  occasional  sensations 
of  giddiness,  almost  always  vague  and  slight,  and  perhaps  sometimes 
scarcely  real,  since  the  patient  looks  out  for  them.  Often  it  is  merely 
a  sensation  of  the  "  legs  giving  way." 

The  treatment  of  this  condition  is  a  matter  of  very  great  difficulty. 
Sedative  drugs  have  little  influence  upon  it,  unless  they  are  given  in 
large  doses,  and  then  their  effect  is  transient.  This  fact  is  in  harmony 
with  what  has  been  said  of  the  probable  pathology  of  the  affection* 
AlS  long  as  the  influence  of  attention  is  at  work,  the  patient's  distress 
continues,  and  the  mental  cause  is  beyond  the  influence  of  drugs. 
The  sufferer  cannot,  by  a  deliberate  effort  of  the  will,  ignore  the  sensa- 
tions that  distress  him.  The  only  method  of  treatment  that  is  effective 
is  to  make  the  patient  realise  the  unimportant  nature  of  the  sensa- 
tions, and  try  to  neglect  them  by  directing  his  attention  to  other  sub- 
jects. While  it  is  wise  for  him  to  avoid  whatever  greatly  increases 
the  sensations,  he  should  persistently  endeafour  to  ''snub"  them, 
rather  than  to  cultivate  them.  When  this  effort  is  made  and  main- 
tained, the  discomfort  slowly  ceases  to  trouble  the  patient,  and  at  last 
is  no  longer  noticed.  Unfortunately,  the  mental  constitution  of  some 
patients  makes  it  impossible  for  them  thus  to  ignore  their  suffering ; 
they  continue  to  attend  to  the  sensations,  doubt  the  assurances  of 
physicians  who  assert  the  unimportant  nature  of  the  discomfort,  and 
seek  the  advice  of  others,  placing  most  trust  in  those  who  pander  to 
their  apprehensions  by  the  assurance  that  the  sensations  indicate 
some  grave  disease,  such  as  congestion  of  the  brain.  Many  a  patient 
of  this  class  may  be  truly  said  to  be  suffering  from  a  morbus  medicarum, 
and  his  best  chance  of  recovery  is  to  keep  away  from  doctors  altogether. 
Of  course  any  conspicuous  defect  in  general  health  should  be  put 
right ;  a  gouty  diathesis  should  be  treated  ;  distinct  nerve- weakness 
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may  require  tonics;  and  if  there  is  rertigo  or  insomnia  bromide^ 
niUi  small  doeea  of  Indian  hemp,  giTet  tome  relief. 


FACIAL  HEMIATROPHT. 


Ficial  hemiatrophj,  as  its  name  implies,  is  a  wasting  of  one  nde  of 
tlie  fiice,  in  wbich.  howerer,  the  bones  and  snbeataneons  tissoe  suffer 
more  than  tbe  muscles.  The  precise  relations  of  the  ditwisp  are 
Qocertain.  It  is  oummonlj  classed  with  exophthalmic  goitre  and 
migraine,  bat  it  is  Terr  doubtful  whether  this  is  its  true  position* 
Manr  facts  connect  it  with  organic  disease  of  the  fifth  nerre,  but  the 
relation  between  the  two  is  not  ret  aaeertained  with  sofficient  ani* 
formitj  and  definiteness  to  jnstifr  its  indosion  among  the  efft'cta  of 
disease  of  that  nerre.  In  manj  cases  it  has  followed  a  blow  or  oon- 
tusioQ  of  the  face,  sufficrentlj  serere  to  hare  acted  on  the  bone,  gener- 
allj  in  either  earlr  or  later  childhood.  Sometimes  the  atrophj  has 
developed  in  the  course  of  a  jear  or  two,  and  it  has  geoerallT  affected 
chieflr  the  nfper  and  lower  jaws.  Instances  are — a  blow  oo  the 
angle  of  the  orbit ;  contusion  of  the  upper  and  lower  ^w  in  *  child 
of  three,  whose  hea«}  was  jammed  and  twisted  between  iron  railirgs; 
a  blow  and  exposure  to  cold  at  twelre,  the  atrophr  being  eonsider- 
able  at  fourteen.  In  other  cases,  some  triflis^  local  disorder  has  been 
the  apparent  eaose.  as  the  forced  pasaaire  of  a  soond  down  the  lac- 
rrmal  doci  at  sixtj-three,  an  **  a^-seeas  in  the  ear,"  and  *  errsipelas 
oi  the  Csee."**  An  instance  of  the  aff<?^.'tioii  was  first  reeonl«-d  hj 
t^rrr  in  1825.  hot  the  disease  oolr  leceiTcd  attentroo  after  it  hal 
bectt  described  br  Bomber?  thirtr  TeEini  later.  It  b  Terr  rare,  and  is 
ef  small  practi«!;&I  importaxice ;  it  iar^res  no  danger  to  life  or  ^^s^ltl^^ 
sal  cannot  be  influenced  bj  treatin<enl^ 

Carsncs. — The  disease  feoerallT  begins  in  earVj  life,  aometimes  in 
childhood*  sometimes  in  the  Si^-ood  decade.  It  has  eomsBesecd  as 
carlT  sff  two  or  three  jears  of  a^e.  It  oecaskmallr  devdops  in  adults» 
fmreU  fa  late  life.  A  di^pantr  in  siae  betweea  the  two  sides  of  the 
iaee  i*  sometimes  conirenitaL  b«it  such  canes  ate  eommonW  distia- 
g1li^^hed  from  those  that  commence  after  birth.  Femaka  seem  mors 
Ea>>le  to  the  affection  thaa  males.  Host  of  the  esses  haire  been 
isolated,  but  in  one  reci/r2e«i  ease  an  aunt  of  the  patient  had  suffered 
from  the  same  tiideaaie.  It  Lis  oft^i  come  on  without  aaj  exciting 
caotw.  but  iu  some  cxi*^.  the  4^et±i0a  has  fo>  lowed  a  SMirhid  process^ 
kH.uI  or  urenera!,  of  wiiich  it  seemt^  to  be  the  eufiseqoencaL     £zamplrs 

•  \  blow,  Wilff.  *  Tlrehov't  Anrfair,'  B«L  x  tv ;  Slswmit,  " Xaatmil  M  0.  JournV 
l^'J;  eouta^nn,  ^kynBtf.  *  Bet.  X^nL  Xnm..*  Xsrrh,  1S03;  fnfcnii>r»t>  o£  Um 
bmnr,  iia>  «buiui  :  ymmasv  «if  a  «miui,  Bcirz^nni,  *  £a  Mcii»'  vui  i  whamtm  sf  Iks 

«ir,  k^MHknibiDHiuw  l^i  ^ij^mm  ^ac  iur.«:» 
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of  local  influences  bave  been  alreadj  mentioned,  and,  in  addition,  the 
atropbj  bas  supervened  on  some  disease  of  tbe  fiftb  nerve,  sucb  as 
neuritis,  either  primarj  (Mendel),  or  secondary  to  some  otber  disease, 
a  tumour  beside  tbe  pons»  or  an  inflammation  of  tbe  upper  jaw  bone, 
spreading  to  the  nerve.  Among  tbe  cases  after  general  disease  is 
one  in  which  the  affection  commenced  on  the  right  side  of  tbe  face 
after  an  attack  of  scarlatina  with  diphtheria  at  six,  and  an  attack  of 
typhoid  many  years  afterwards  was  followed  by  distinct  atrophy  of  the 
left  side.  It  bas  also  followed  "typhus"  (probably  in  most  cases 
typhoid),  at  five  and  at  eighteen.  Other  general  diseases  which  have 
preceded  it,  as  acute  rheumatism  and  influenza,  may  have  acted  by 
setting  up  changes  in  tbe  fiftb  nerve  or  its  nucleus,  for  in  many 
instances  early  pain  in  the  corresponding  side  of  tbe  bead  suggested 
such  a  process.* 

Symptoms. — A  gradual  diminution  in  the  bulk  of  one  side  of 
tbe  face  has  often  been  tbe  first  indication  of  tbe  disease.  In 
some,  however,  tbe  atrophy  bas  begun  at  one  spot,  commonly  on 
the  cheek,  at  which  tbe  skin  bas  been  observed  to  become  thin  and 
pale  from  loss  of  pigment,  and  depressed  from  the  loss  of  the  sub- 
eutaneous  tissue.  The  hairs  drop  out  in  the  affected  parts  and  the 
sebaceous  follicles  waste.  The  condition  has  gradually  spread,  and 
bas  involved  tbe  bones.  In  the  cases  that  began  in  early  life,  tbe 
ultimate  difference  between  the  two  sides  of  the  face  has  been  greater 
than  in  those  that  developed  later,  a  hindrance  to  growth  increasing 
the  effect  of  the  wasting,  so  that  it  is  chiefly  in  these  cases  that  the 
disparity  in  the  size  of  the  bones  is  considerable.  In  these  cases  also 
the  usual  growth  of  hair  does  not  take  place  on  tbe  face,  although 
there  may  not  be  much  difference  in  the  anterior  part  of  tbe  scalp. 
The  ultimate  condition  in  well-marked  cases  is  very  striking.  Tbe 
appearance  of  the  patient  is  as  if  the  face  were  made  up  of  two  halves 
from  different  individuals.  One  side  may  have  tbe  fulness  of  youth, 
and  the  other  the  furrows  of  age,  while  the  contrast  in  character  is 
intensified  by  the  difference  in  size.  On  the  affected  side  the  bone  of 
the  forehead  and  cheek  is  considerably  smaller  than  on  the  other  side ; 
the  skin  covers  tbe  bone  closely,  and  so  presents  depressions  without 
counterparts  on  the  opposite  half,  while  a  vertical  furrow  usually  marks 
the  transition  from  the  affected  to  the  normal  side.  The  side  of  tbe 
lower  jaw  maj  be  only  two  thirds  tbe  length  of  its  fellow,  and  is 
diminished  in  depth,  so  that  tbe  face  appears  much  shorter.  The 
cartilage  of  the  nose  shares  the  wasting,  and  in  the  cases  that  begin 
early,  it  may  be  so  small  on  tbe  affected  side  as  to  render  the  nose 
altogether  unsymmetrical,  tbe  tip  deviating  towards  the  smaller 
side ;  the  external  ear  bas  been  known  to  share  tbe  wasting ;  the  teeth 
are  sometimes  small,  and  may  drop  out  or  decay  early.  In  spite  of 
the  wasting  of  other  tissues,  tbe  muscles  seldom  seem  to  be  altavsdf 

•  Tjphot  or  typhoid,  Rons,  1889;  Dvqrer,  1890;  inflaoisa,  JoUf,  IfittU  M 
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niMinr  in  ■iw,  in  Tohintarjr  power,  or  eleclrical  excitftbiUt7;  nrelj 
th«y  linrn  l^mi  wnnti-tl. 

fiKlii-atiniiK  of  implioatioD  of  the  fifth  nerTe  mn  ■ometitn«a dutinet 
HnnMtioti  mitr  In*  im|*ired  or  lout,  either  in  all  parti  or  in  the  Meond 
nnd  f.liir'I  'livinionH.  and  taste  maj  be  loat  on  the  front  of  th«  tongue. 
Itiirnly  t.h'^re  h-m  Ii>>en  some  wasting  of  the  miuclea  of  muitica- 
tirin  (in  thn  iilT''c-ted  side,  and  thej  bare  been  the  seat  of  ■i«>iii  in 
thTDti  itiHtJiiicA*,*  tonic  {in  the  cane  due  to  a  blow),  and  jmroxyamal 
tonie  and  tloiiic  contraciions,  whitb  afterwards  spread  to  the  tongne, 
in  the  case  recorded  hj  8acb>.  In  ■ 
few  iDstaiicea  the  corresponding  hftlrea  of 
the  tongue  and  of  the  paUte  hare  also  been 
waited.  It  is  doubtful  whether  there  u 
any  alteration  in  the  siie  of  the  arteries 
and  reins.  The  iiltiniat«  wasting  of  the 
skin  may  be  very  great  i  it  is  said  that  a 
fold  of  the  skin  on  the  affected  side  may 
be  only  one  tenth  the  thickness  of  a  iimil&r 
fold  on  the  other  side.  lu  soreral  in- 
■tancea,  the  wasting  was  preceded  by 
■cleroderroa.f  The  temperatute  ia  OAiiallj 
uncbunged,  but  in  the  early  atage  it  baa 
been  found  to  be  slightly  lessened.  Tbe 
OTgiins  of  s[ieciat  sense  on  that  aide  are 
not  changed,  bnt  the  eye  often  appear*  n- 
traded  iu  the  orbit  in  consequence  of  some 
tissue.  Neuro- paralytic  ophthalmia  has 
iff).  The  secretion  of  aalira  and  of  teara 
As  a  rule  there  ia  no  wasting  beyond  the  region 
erre,  but  a  case  of  bilateral  atropliy  has  been  atnady 
mentioned,  and  Tirchow  described  a  typical  hemiatrophy  of  tbe 
taoe,  associittnd  with  an  atrophy  of  the  skin  and  anbcntaneous 
tisane  of  part  of  the  back  and  arm  on  tbe  same  side ;  in  the  arm, 
in  the  back,  it  fxtended  from  tbe  fourth  to  thu  serenth  dorial  apiix^ 
it  affected  ebietly  tbe  radial  aide  of  the  forearm.  This  case  baa 
become  impurtnnt  on  account  of  ita  patbological  inresligatioa  by 
Mendel.  A  curious  case  of  local  wusltng  of  all  the  sobmiaaeooa 
tiaaues  in  small  areaa  on  the  back  and  arm  ha*  been  mentaoaed  ■■ 
vol.  i,  p.  481. 

The  affection,  beginning  commonly  in  childhood,  progreieas  itfadily 
foraomeyears,  and  then  bee»m<-«  stationary  and  rvmaiDsn  fcr  tWreat 
of  life.     Tbe  first  illustration  (Pig.  158}  it 


wasting  of  the  orbital 
been  once  met  with  (Ui 
ia  not  aff'-otvd 
of  the  firth 


6ch< 


who  exhibited  himaelf  in  this  and  other  coaurie*  a  few 
I  a^  ;  he  was  then  aged  forty  ;  the  atiophy  l«gaa  ia  c 


•  W..)R,  MiiMtuw,  SachL 
MUtad  dMvhat*. 
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and  hia  case  was  described  b;  Bomberg  in  18i>l.  The  other  ^un  U 
of  a  cbild  of  Geven  in  wfaom  the  affection  aboned  itself  at  three  and 
half,  six  mouths  after  an  accident  ia  which  the  face  vas  jauitned  and 
the  neck  twiated.    The  child  was  snbjcct  to  attacks  of  migraine. 


FiQ.  1E9.  —  HiniUtropbj  of  the  ttm  In  b  child  of  mtcq.* 

Facial  hemiatrophy  seldom  co-eiists  with  other  maladies  except  the 
oocaaional  affection  of  the  fifth  nerre.  In  the  al>ove  case  there  wag 
also  a  liability  to  attacks  of  niit^raine,  in  another  there  were  symptomB 
of  tabes  (Jolly),  while  in  one  remarkable  case  the  condition  co-exiited 
with  multiple  ezostoaes  of  the  bones  of  the  head  and  fitce.t 

Patholoot.— The  great  variation  in  the  conditions  under  which,  and 
cauitjB  from  which,  facial  hemiatrophy  seems  to  arise,  makes  it  difficult 
to  ascribe  all  casea  to  the  same  mechanism,  and  yet  other  features 
uiako  it  almost  equally  dif&cult  to  separate  the  immediate  causes. 

Esptcially  the  correspoudence  of  the  hemiatrophy,  in  all  cases,  to 
part  or  the  whole  of  the  region  supplied  by  the  fifth  nerre,  is  a  fact 
of  clear,  although  limited  significance,  which  is  increased  by  the 
occasional  evidence  of  impaired  function  of  the  nerve  (corresponding 

>  1  ftin  iadebted  for  thit  illiutnUoa  to  Mr.  Skryms,  who  bsi  publiihad  tha  cm* 
(■  Brit.  Mod.  Joum.,'  18U2,  p.  664). 

t  Kminki, '  Dient.  mod.  Zeit.,'  1891. 
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IsMT.  istiffstiiial  itmlaia  <€  aH  p«ft»  «€  t&e  aierp%  wuh 
af  tfcie  £r,r«.  sari  atr^;^ j  ^  Baoj  3.  i^  ^p^  ^^^^^  ^'^'^  "i^  ^^  wla 
af  t^  IisvnBS  <aera.>«L  Ha  t&e  cnri  sL^^  c&aaa^s  ania  Sxmut  sa 
tfcie  aa£«n9r  cerma  e^mesipxiilin^  fi»  toe  vaacii«i^  ia  t&ft  fcarfr  /  HnsBBa 
W  «oa  n«ct]M)»  tkat  tte  vff^r  lor^c  a^  t&js  i£sa  faafaina  crk^a^e  fB^r^a. 
Tue  tsaft^ar  lea^  Hut  ftmm^  ia  t&«  caae  tirtsuij  aifcrsi^i  &u  ^^ 
«aai{r€i»K«l  tW  i&k  acrve  aoii  A^  p^aa  (m  wt^L  ja  t&a  aierv«es  ««€ 
cfe  cf^^^aH).  Tkene  ma  ceoaponwsaa  aazrovjog^  «£  tia  fins  «f  biack 
affii  ap|<er  raoia  «€  t&«if:&;  t&«  o^iLs  af  t&a  Iteaa  casmJ^oa 
br/f^nL  Mkiaeor^f;  CskssI  b^taafirooaT  kaa  laem  foiaitif^i  ia 
ife^  I7  d^^vi^fia^  tlb*  ifik  B«rr«  wrihia  tfe  skaH  (Gieb^}.    Is  ika* 

aa  tke  aCAfr  kaad,  dae  cfiect  is  iM  a  CMBAuga  faasifi^ia  ■ini  af  sack 
iirnia,  €v«a  wIka  eoaipaelie  aaii  af  S«a^  ^iiszataoai,  aad  iasiaj 
tte  aafy  cviAmee  af  waA  a  mafiir^a  is  aocrwpsadea 
ar  vmm  caHj  paca  ia  taa  aftaetcd  pairta.  ^en»  ii  kaa  Wca  ta^iiai^t 
ta  We  ^aa  aka  ta  caWr  caaaea,  WatfCia^af  dba  comeaposiiagftiieoc 
^btf»^^  kai  boem  daambiHi  bf  ScciigcBaScT  ia  a  caae  af  iajarj  to  tiie 

af  tk^  kiad.* 

of  Ika  anenes  lor  the  booe  U 

L<i  wmhemtMiueismm  fhiagti — kia  baea  sagjpeaCcd,  Uot  is 

Ii  ia  importaat  to  icaa?ailiar  tfe  £Ki  thaX  tiba  aatiTtiaa  of  all  paiti. 
aaeept  tke  arasdct,  ffiraw  to  ^ey^iwA.  oa  taa  p^saterior  nwi>fibreo,  ta 
arkiek  tk^e  €ftk  tKrre  ehwiAj  bidioasa.  aad  tkat  tb«e  inAmtokte  of  ckroaie 
JcMBS  is  to  4cuise  a  siaar  vaaua<^  dtstiftrt  £ro«  tki»  acate  distoriaaee 
ptodaoed  bv  irritatuni  (a&t  vol.  i,  p.  22;.  Tki^  atropkj  of  tka  skia 
boae  ia  t.-^  finger  eadu;,  after  a  lesioa  af  tka  aervcs  of  tka  ana, 
prooetd,  ia  fffta  of  a^oraMl  oeasibclJtT.  aad  is  a  state  dooel? 
aDsed  to  farsal  bemtatropkj.f  Tha  erkkacc  of  a  tropkic  iaflaeiioe 
daes  aot,  koaerer,  ail<>rd  aaj  proof  at  tropkie  acrres.  Tba  rapid 
aaadiKlicMi  of  Knucrrj  impalaea  apvards  saj  ia  eoapalible  wiik  a 
slaver  eoaT«rTao<i&  of  a  tropiiu!  inftwtiuat  ^awnw^rht^  even  in  tke  same 
Cbccs,  sad  tb«  latter  bmt  be  kwt  wbile  tke  fonatr  is  anckanged. 
Tbere  is  ooC  ftofE^neat  erideoee  to  jastifj  tke  saBaaipu<«  tkat  tke 
awrhiniim  is  a  daaia;??  to  fibres  of  tke  fTSipatketie  tkat  ran  in  the 
fiftk  nerre ;  aitboo^^h  tmplkatioa  of  these  fibres  but  have  eo-eztsted 
ta  tke  rue  cases  aith  eridenee  of  distarbaaee  of  the  sjmpathetic. 


*  M«eh  wci^kt  hsm  bcm  phkoed  nm  «  case  dcscribai  by^  Bmaacr.  in  wkidi  tke 
ii^M  WM  Mmfj<i*ud  vith  prQr«2£unc«  of  tbr  eyeball  aad  paDor  of  the  skin, 
to  be  depeodcfit  oa  ma  mMettMaa  «f  tW  •ywpAtWCae.     But  the  csas  etaiide 

f  Evea  tiii/rkeoiix^  of  toe  ikim  ouj  occ«r  is  ■iMiirii,  am  womttimtB  is  tke  fsoe, 

i,  p.  ^- 
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The  chief  iDdication  of  tbe  facts  is  that  there  is  a  loss  of  a  special 
influence  exerted  through  the  fibres  of  the  fifth  nenre,  indepeudent  of 
its  conducting  functions,  although  sometimes  impaired  together  with 
them  by  organic  disease.  It  is  an  influence  such  as  we  can  trace 
•elsewhere,  not  onlj  in  the  conditions  mentioned,  but  in  the  trophic 
changes  in  tal>es.  To  what  origin  of  the  fifth,  it  is  related  we  can 
only  learn  definitely  by  farther  investigations,  but  its  loss  may  not 
be  necessarily  associated  with  visible  alterations  in  the  nenre-elements 
on  which  it  depends. 

It  may  be  instructive,  in  this  connection,  to  remember  that  arthritio 
muscular  atrophy  may  be  set  up  by  merely  transient  joint  pain,  and 
that  it  is  not  attended  by  any  evidence  of  organic  changes  in  the 
motor  nerves,  through  which  it  is  certainly  produced. .  Being  exten- 
sive, but  limited  in  range  and  often  persistent  in  some  degree,  it  is 
thus  a  process  bearing  some  analogy  to  facial  hemiatrophy,  especially 
to  such  cases  as  that  produced  by  the  forced  catheterisation  of  the 
lachrymal  duct  and  those  due  to  transient  injury.  Both  diseases  and 
the  trifling  nature  of  many  of  the  apparent  causes  of  facial  hemi« 
atrophy,  show  how  little  ground  we  have  as  yet  on  which  to  erect 
theories  of  the  causation  of  this  malady. 

Diagnosis.— The  only  condition  with  which  the  affection  can  be 
oonfounded  is  that  in  which  there  is  a  congenital  difference  between 
the  two  sides  of  the  face.  In  this,  however,  the  inequality  is  slight, 
And  on  the  smaller  side  there  is  not  the  difference  in  the  growth  of 
the  hair  or  the  colour  of  the  skin  seen  in  most  cases  of  hemiatrophy. 

Pboonobis  and  Tbeatmsnt. — There  is  no  prospect  of  improvement, 
oxcept,  possibly,  in  some  of  the  rare  cases  that  come  on  in  adult  life 
After  injury,  or  are  accompanied  by  distinct  symptoms  of  disease  of 
the  fifth  nerve.  The  treatment  of  these  is  that  of  the  morbid  process 
in  the  nerve.  If  improvement  ever  occurs,  it  is  probably  consequent 
on  the  removal  of  the  cause. 


EXOPHTHALMIO  OOITBE. 


9 

Exophthalmic  goitre  is  a  mysterious  malady,  usually  manifested  by 
three  sets  of  symptoms :  enlai-gement  of  the  thyroid,  prominence  of 
the  eyes,  and  a  peculiar  disturbance  of  the  vascular  system,  vis.  over- 
action  of  the  heai-t  and  increased  pidsation  of  the  arteries  of  the 
neck.  These  vary  in  relative  degree  in  different  cases,  and  any  one 
of  them  may  be  inconspicuous.  The  disease  was  first  fully  described 
by  Graves  in  1835,*  who  drew  especial  attention  to  the  coincidence  oC 

*  Cases  had  been  publUhed  earlier^  but  witboat  recoguition  of  all  tbe  lyaptauM 
er  their  special  character;  in  1802  bj  Flagani;  in  1816  in  Uie  *  lledico-€birargiflil 
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orer-setion  of  the  beart  and  enlargement  of  tbe  tlmoid,  aad  ^eKribeS 
tbe  co-existence,  with  llieae»  of  promineoce  of  the  ejca,  in  a  case  cot 
monicated  to  him  bj  Stokes.  He  Ihoa  dMcribed  all  the  STn^^tooH* 
dnij  xeeogniiiing  the  predominance  of  the  eardiae  dlstsitaiiee.  In 
Germanj  the  first  foil  account  of  the  aifectioii  was  giren,  in  I^^IC*, 
bj  Basedow.  Hence  the  affection  is  often  called  in  this  txmaUj  and 
in  France  **  OraTcs'  disease,**  bnt  in  Gtrrmanj  **  Baiedow^s  disease.** 
Man  J  other  designations  have  been  propc'Sed — ^^stmma  exoph- 
thalmica,''  ^  cardiu-thjroid  exopbthalmos,**  Ac.,  bo  one  of  which  has 
obtained  currencj  or  can  claim  special  exactness. 

While  the  three  sjmptoms  named  above  are  nsoallT  present,  and 
hsre  hence  be^n  termed  the  ''cardinal  Bvmptoma"  of  the  disease, 
anj  one  of  them  maj  be  absent.  Moreover,  ao j  of  them  may  be  met 
with  in  association  with  tbe  less  common  sjaiptims,  or  compbcatioos 
of  the  di lease,  Henoe,  while  the  majority  of  the  canes  present 
definite  and  characteristic  feat  a  res,  cases  occor,  more  or  less  doselj 
allied  to  the  typical  form«  but  extremelj  Tarioos  in  their  characten. 
It  is  not  practicable  (nor  would  it  be  useful)  to  do  more  than  iDdicate 
the  occurrence  of  these,  in  describing  the  leading  featoces  of  the 
maladj, 

Cairsss — Women  are  far  more  prone  to  suffer  than  men,  the  ratio 
being  uncertain,  but  probably  about  tweutj  to  one.f  The  disease 
maj  occur  at  any  a(?e»  from  two  to  sixty,  but  is  met  with  chiefly  in 
adult  life,  between  fifteen  and  fifty,  and  more  cases  l«gin  between 
twenty  and  thirty  than  in  aoy  other  decade.  I  ha^e  known  it  to 
commence  at  fiftj-one  and  fifty. three,  and  also  at  seTen  and  a  half  in 
an  epileptic  girU  whose  mother  suffered  from  it  from  eighteen  to 
twenty-five.  Although  not  usually  inherited,  instances  such  as  that 
just  mentioned  are  occasionally  met  with.  In  several  recorded  in- 
stances two  si.Hters,  or  mother  and  daughter,  have  suffered ;  in  one  a 
mother  aod  a  son  aged  eight,  in  another  an  aunt  and  three  nieces 
(Cheadle).  Eight  out  of  ten  children  suffered  in  various  degrees 
and  at  various  ages  in  a  family  observed  by  Oesterreicher.^  In  such 
instances,  some  of  the  cases  were  slight  or  imperfect,  so  that  they 


Joan»V  aDOnjinoatlj ;  In  1818  bj  Dcmonji  (thyroid  sad  eyes  only);  by  Parry  !» 
ieS5  (postbomout  pablicaticn  of  a  cms  ob«enred  hi  1785) ;  and  by  Adelmann  hi 
1828.  See  Wickham  htgg,  '*  NoU  on  tbe  History  of  Exopbtbalmic  Qmtra," '  St. 
Bartb.  Hoep.  Rep.,'  vol.  zviii,  p.  7  ;  and  Maitland  Ramsay,  *  Glasgow  Thcai%'  1891, 
which  eontains  ttie  best  aeoonnt  of  tbe  history  of  the  disidiie. 

*  Tlib  term  b  firmly  rooted  in  Oemaiiy,  bat  if  tbe  disease  bad  now  to  be  fftm^ 
K  b  probebb  that  tbe  Germans,  ever  ready  to  giva  credit  where  it  b  due,  wonld 
term  the  mabdy  "  Graves'  dbaue."    It  has  been  abo  called  «*  Parry's  Dieeaes.'* 

t  Recorded  s^rries  have  presented  singnlar  discrepsneies,  apart  from  those  thai 
are  due  to  the  field  for  observation.  In  some  tbe  proportion  baa  besa  about  6  to  1» 
bot  Hiisseli  Re}  niilds  met  with  ouly  one  mab  in  a  aeries  af  forty-iUna  cases,  '  Lanoe^^ 
May  17th,  lb9u. 

;  '  Wien.  med.  Presse,'  1884^ 
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would  probably  bave  escaped  recognition  bad  not  attention  been 
directed  to  tbem  by  tbe  other  cases.  Mueb  more  frequent  is  general 
neuropathic  inheritance,  indicated  by  insanity  or  epilepsy  in  rela- 
tions. Thus,  I  had  at  one  time  under  my  care  two  sisters,  one  for 
epilepsy,  the  other  for  severe  exophthalmic  goitre ;  another  patient  bad 
a  father  and  an  uncle  epileptic,  another  a  sister  and  an  aunt  epileptic. 
A  family  relation  to  diabetes  has  also  been  noted.*  The  causes  of 
ordinary  goitre  seem  to  have  little  influence  in  producing  the  exoph- 
thalmic form,t  and  recovery  has  actually  followed  removal  to  a  place 
where  goitre  was  endemic  (Trousseau).  In  a  very  few  cases,  how- 
ever, the  special  symptoms  of  the  disease  have  supervened  on  goitre 
of  the  common  character  and  of  some  years'  duration. 

General  debility  and  ansemia  are  unquestionably  powerfnl  predis- 
ponents.  In  many  cases,  the  first  symptoms  have  shown  themselves 
after  a  period  of  constitutional  weakness  due  to  some  distinct  and 
adequate  cause,  such  as  pregnancy,  exhausting  discharges,  especially 
hesmorrhage,  weakness  after  childbirth  or  abortion,  &q.  Amenorrhoea 
sometimes  precedes  the  onset.  But  the  disease  may  come  on  in  a 
person  wbo  otherwise  appears  to  be  in  perfect  bealth.  In  some 
instances,  organic  heart  disease  has  preceded  the  malady,  but  the 
association  of  the  two  is  not  frequent,  and  its  significance  is  uncer- 
tain. 

No  immediate  cause  is  to  frequent  as  emotion, — siidden  terror,  or 
prolonged  distress.  The  symptoms  bave  been  known  to  follow  emotion 
witb  great  rapidity,  and  to  become  dictinct  after  a  few  days.  Many 
cases  were  seeu  in  A  Isace  and  Lorraine  after  tbe  Franco-German  war. 
The  quick  action  of  the  heart,  due  to  alarm,  may  persist  as  that  of 
exophthalmic  goitre.  A  fright  at  nine  caused  tremor,  which  persisted, 
accompanied  by  stammering,  and  during  the  next  eight  years  the 
symptoms  of  exophthalmic  goitre  gradually  developed.^  Many  appa- 
rent causes  have  involved  alarm.  In  one  case  it  followed  the  removal 
of  both  ovaries.  Violent  exertion  has  also,  in  some  instances,  appeared 
to  set  up  the  derangement — mountain  climbing,  severe  vomiting,  or 
violent  cough.  Among  other  rare  causes  are  stimulating  climatic  influ* 
ences,  injuries  to  the  bead,  cold,§  alcoholic  excess,  various  acute  diseases,, 
scarlet  fever,  pneumonia,  rheumatism,  and  diarrhoea.  It  is  probable 
that  in  most  of  these  a  predisposition  existed,  for  in  many  other  casea,. 
no  exciting  influences  can  be  traced. || 

•  Manby, '  Brit.  Med.  Jonmsl,'  i,  1889  (three  instaneet). 

f  In  India  it  is  said  that,  although  endemic  goitre  it  common,  the  exophthalmie 
form  is  practically  nerer  seen  among  the  nativee  (Brockman,  *  Trana.  Oph.  Soa/ 
1886,  p.  117). 

t  Lewin, '  Inaug.  Dili.,'  Berlin,  1888. 

§  See,  for  instance,  a  case  recorded  by  Dr.  Bristoweb '  Trana.  Oph.  See./ 1888, p.  461. 

y  Russell  Reynolds  (loc.  cit.)  observed  an  unnsnal  nnmber  of  casea  daring  (h* 
cold  sunless  weather  of  1888. 
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SmrroMt. — The  on«et  of  the  disease  is  usnallj  slow  and  gmdoaL 
In  rare  cases  it  is  ocote*  and  these  maj  run  a  rapid  coarse  and  end  in 
death,  or  the  acute  onset  subsides  into  a  chronic  stage.  Oecasiofnallj 
one  or  two  slight  attacks*  perhaps  recognised  onlj  afterwards  as  of 
simUar  nature,  occur  and  pass  awaj,  months  or  jears  before  the  onset 
ol  grarer  sjmptoms. 

The  three  sets  of  sjmptoms  in  ejes,  thjroid,  and  heart,  seldom 
commence  together.  As  a  rule  the  cardiac  disturbance  leads  the  waj. 
Palpitation  troubles  the  patient  for  months  or  even  jears  before  the 
other  symptoms  are  added.  The  enhirgement  of  the  thjroid  and 
prominence  of  the  ejeballs  often  come  on  together ;  if  one  deyelops 
first  it  is  usually  the  former.  These  three  leading  sjmptoms  we  maj 
first  consider  in  detail,  but  two  others,  a  hindrance  to  the  descent  of 
the  upper  lid  on  looking  down,  and  a  peculiar  tremor  of  the  hmbs, 
«rs  so  frequent  (being  present  iu  more  than  half  the  cases)  that  some 
observers  have  thought  that  thej  should  be  classed  with  the  three 
leading  sjmptoms  just  mentioned* 

Heart. — The  characteristic  condition  of  the  heart  is  excited  action, 
shown  bj  increased  frequency  and  increased  force  of  its  contractions. 
The  degree  of  excitement  varies  from  time  to  time,  and  is  readilj 
increased  by  emotion  or  exertion.  At  first,  between  the  exacerbations, 
the  action  may  be  normal,  but  gradually  the  subsidence  becomes  less 
complete  and  the  over- action  persistent,  only  varied  by  attacks  of 
more  violent  ^  palpitation."  The  increased  rate  of  action  is  some* 
times  trifliug,  and  the  pulse  does  not  exceed  90 — 100  per  minute. 
More  often  the  rate  is  higher,  120  or  140,  even  when  tranquil ;  some- 
times 150  or  160,  and  under  excitement  it  mav  rise  to  180  or  200. 
It  is  usually  regular.  The  impulse  is  unduly  sharp,  and  felt  over  a 
larger  region  than  in  health.  The  action  of  the  heart  resembles  that 
of  a  person  under  considerable  nervous  excitement  or  after  exertion. 
The  area  of  cardiac  dulness  is  somctimt^s  normal  when  the  area  of 
impulse  is  increased,  but  usually,  after  a  time,  there  are  signs  of  enlarge- 
ment of  the  heart.  The  impulse  extends  far  outwards  and  becomes 
diffused,  while  the  cardiac  dulness  is  also  increased  to  the  left.  These 
signs  of  dilatation  usually  preponderate  over  any  indications  of 
hypertrophy.  The  dilatation  is  secondary  in  time,  and  doubtless  also 
tn  origin,  to  the  excitation  of  the  heart.  The  sounds  are  usuaUj 
increased  in  loudness;  but  tbe  first  souud  is  often  short.*  Occa- 
sionally they  are  accompanied  only  by  the  murmurish  roughness 
that  is  common  in  excited  hearts ;  more  ofteu,  however,  there  is  a  dis- 
tinct systolic  murmur,  which  may  be  loud.  It  is  heard  over  the 
whole  heurt,  loudest  near  the  sternum  or  at  the  base,  but  also  audible 
at  the  apex,  and  sometimes  outside  the  apex.  There  is  probably  then 
actual  mitral  regurgitation,  the  result  of  the  dilatation  which  the 
mitral  orifice  suffers  with  the  ventiicle.     Slight  mitral  endocarditis 

*  Gi-avei  meationed  a  case  in  which  tbe  loandi  wsre  andible  four  feet  from  the 

fHiticut. 
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has  been  occasionalljr  found  after  death,  and  is  perhaps  due  to  thi 
mechanical  strain  on  the  ralres.  The  impulse  of  the  heart  maj  b« 
attended  by  a  thrill.  As  the  disease  advances,  the  attacks  of  palpi- 
tation  incn^ase,  and  are  often  accompanied  bj  considerable  djspnoM^ 
which  is,  indeed,  sometimes  an  early  symptom. 

The  arteries,  especially  those  of  the  neck  and  thyroid,  present 
increased  pulsation  and  are  dilated.  Sometimes  the  abdominal  aorta 
presents  a  similar  pulsation,  but  it  is  only  in  rare  cases  that  the 
arteries  of  the  limbs  share  the  derangement.  Indeed,  the  radial 
pulse,  though  of  course  unduly  frequent,  is  usually  smaller  than 
normal,  and  presents  a  marked  contrast  to  the  strong  pulsation 
of  the  carotids.  A  systolic  murmur,  often  loud,  may  almost  always 
be  heard  in  the  arteries  of  the  neck  and  thyroid,  continuous 
with  that  heard  at  the  base  of  the  heart  and  oyer  the  aorta. 
Sometimes  it  is  to  be  heard  in  other  arteries,  eyen  in  the  femorals. 
A  Tenous  pulse  has  occasionally  been  obserred  in  the  neck,  and  area 
in  the  arm,  probably  due  to  the  influence 
of  the  pulsation  of  an  artery  on  the  flow 
through  an  adjacent  venous  trunk.  The 
vibrations  iu  the  carotid  are  often  so  coarse 
as  to  be  felt  as  a  thrill. 

The  thyroid  usually  enlarges  after  the 
cardiac  symptoms  have  existed  for  some 
time.  This  "struma"  as  it  is  sometimes 
termed,  is  a  slow,  painless  enlargement,  at 
first  soft,  uniform,  but  sometimes  greater 
in  one  lobe  than  in  the  other,  and  occasion- 
ally conflned  to  one  lobe  or  to  this  and  the 
isthmus.  When  one  lobe  is  the  larger,  it 
is  rather  more  often  the  right  than  the  left ; 
yery  rarely  only  the  isthmus  has  been  en- 
larged. When  the  organ  is  increased  in 
size,  the  arteries  of  the  thyroid  always 
pulsate  strongly;  sometimes  the  whole 
gland  seems  to  pulsate ;  a  distinct  arterial  thrill  may  be  felt,  and  a  loud 
blowing  systolic  murmur  may  be  heard,  rarely  musical,  still  more 
rarely  double.  The  superficial  yeins  oyer  it  may  be  enlarged.  The 
degree  of  enlargement  is  not  oftea  extreme ;  seldom  equal  to  that 
which  is  commou  in  ordinary  bronchocele.  It  varies  somewhat  in 
size  from  time  to  time,  beiug  greater,  as  Grayes  noted,  during  the 
attacks  of  palpitation.  Diminution  in  size  is  often  accompanied  by 
an  increase  in  firmness.  In  many  cases  the  enlargement  is  only 
trifling  in  degree,  and  it  is  occasionally  absent  altogether. 

Eyes. — The  prominence  of  the  eyes,  like  the  enlargement  of  the 
thyroid  (with  which  it  often  coincides),  oommonly  succeeds  the  cardiao 
oyer-action.  In  rare  cases  it  has  been  the  first  symptom.  It  may  be 
equal  in  the  two  ejes^  or  occur  first  and  remain  greater  in  one  eyew 


Fie.  160.  —  Ezophthalmle 
g(4tre;«urlyttoge.  Slight 
vnlargement  of  the  thy- 
roid; eoiifider»bl6  pioBd- 
noDce  of  the  eytt. 
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It  ii  very  mrely  confinM  to  one  tide ;  then  the  thyroid  i«  said  to  be 
moKt  enhii^cd  on  that  side,  but  exceptioos  to  this  rule  ara  comnion ; 
I  have  twice  kiiowa  the  eje  and  thyroid  to  be  affected  on  opposite 
sides.*  la  det-ri'e  it  may  be  so  slight  as  to  easily  escape  DOtice, 
or  merely  to  cause  a  "stariuu"  uiip^aiunce,  but  it  is  often  eo  consider- 
ablf  tliat  when  tlie  patient  looks  straight  forwards  the  white  sclerotic 
is  fisit'le  above  and  below  the  cornea.  It  may  be  extreme  in  degree. 
•0  that  the  insertions  of  the  recti  are  expoBed,  the  moTemcnt  of  the 
eyes  limited,  and  so  that  the  lids  cannot  meet  over  it,  even  in  sleep.  It 
ia  said  that  the  eyeball  may  even  bo  dislocated  from  the  socket  and 
may  hare  to  bo  replaced  with  the  finger.  Tlie  degree  of  prominence 
Tarieti  from  time  to  time  with  the  over-action  of  the  heart.  When  it 
ia  greatest,  {>ain  may  be  felt  in  the  eyeball.  There  is  also,  in  some 
oases,  an  actual  increase  in  the  size  of  the  globe,  especially  in  the 
antero- posterior  diameter,  nbich  bus  been  found  to  be  one  tenth 
groiiter  than  normal  (Keumimn).  Extreme  prominence  may  interfere 
with  movement,  ap^irt  from  the  {•aralysis  to  be  described  later. 
Vision,  as  a  rale,  is  unsfftcted,  bnt  myopia  may  result  from  the 
■nlai'gvmeat  just  mentioned.     The  pupils  aie  abnost  always  normal  -, 


|-   If  111  I  I  i|j  III  In  r  ir  ilii  ili.iiiii  t  iMiiiii  ■whfuMJiMiB  iCIfcshn  m.1 


SYMPTOMS.  877 

inequality  and  slight  irregularity  have  very  rarely  been  met  with. 
When  the  lids  fail  to  cover  the  eyes,  these  are  often  dry  in  the  mom* 
ing.  Corneal  inflammation  is  sometimes  met  with,  apparently  due 
to  the  imperfect  protection  of  the  globe  when  the  lids  fail  to  meet ; 
conjunctivitis  is  not  rare,  and  occasionally  there  has  been  opacity  of 
the  cornea,  and  even  sloughing,  generally  in  both  eyes,  but  in  one 
before  the  other.  CBdema  of  the  lids  is  occasionally  present ;  I  have 
seen  it  considerable  in  degree,  and  associated  with  oedema  of  the  con- 
junctiva, in  a  case  in  which  the  prominence  was  slight.  Theophthal* 
moscopic  appearances  are  usually  quite  normal,  with  the  exception  of 
the  occasional  pulsation  of  the  retinal  arteries  and  veins.  The  latter  ^ 
is  due  to  the  effect  on  the  vein  of  the  pulse  in  the  adjacent  artery 
within  the  nerve ;  when  the  latter  is  increased  the  vein  is  more  easily 
influenced,  and  the  venous  pulse  may  appear,  although  the  vessels  are 
not  quite  near  enough  for  a  normal  degree  of  pulsation  of  the  artery 
to  act  on  the  vein.  Hence  the  conditions  for  this  communicated 
pulsation  are  more  frequent  in  this  disease  than  in  health,  just  as 
they  also  are  in  aortic  regurgitation.*  (Edema  of  the  disc  is  occa- 
sionally met  with,  slight  in  degree ;  its  occurrence  is  not  related  to 
cedema  outside  the  eyeball.  Atrophy  of  the  optic  nerve  has  been 
observed  (Emmert),  and  is  probably  due  to  the  stretching  of  the  nerve. 
Another  frequent  ocular  symptom  has  been  already  mentioned — 
the  defect  in  the  descent  of  the  upper  lid  that  should  occur  when  the 
eyeball  is  rotated  downwards.  It  is  met  with  in  two  forms — (1)  there 
is  no  descent  or  only  a  very  trifling  movement ;  the  lid  is  held  up, 
sometimes  even  more  than  in  health,  by  a  "  retraction  *'  of  the  lid 
(Figs.  161  and  163)  ;  sometimes  it  exists  on  one  side  only  (Fig.  162). 
(2)  The  lid  does  descend,  but  is  retarded,  lags  behind  the  globe,  and 
descends  in  an  hesitating,  halting  manner,  now  suddenly  falling 
a  little,  then  stopping,  and  again  moving  down  suddenly  for  a  short 
distance,  the  movement  of  the  globe  meanwhile  being  uniform. 
It  may  at  last  descend  as  low  as  the  prominence  of  the  globe  permits 
(which  is  generally  a  little  above  the  level  of  the  canthus)  or  may 
stop  short  of  this  point.  In  the  latter  case  the  upward  movement,  of 
necessity,  does  not  quite  correspond  with  that  of  the  globe,  but  when 
the  lid  begins  to  rise  its  ascent  is  uniform.  It  is  important  not  to 
mistake  for  a  retarded  descent  the  mere  effect  of  the  prominence 
of  the  eyeball,  which  may  render  impossible  the  proper  approximation 
of  the  lids.  The  defect  in  descent  is  limited  to  the  movement  of  the 
lid  with  the  globe,  and  does  not  occur  when  the  lids  are  closed  by  a 
contraction  of  the  orbicularis,  as  in  going  to  sleep.  It  may  present 
every  variation  in  degree,  so  that  there  is  no  real  distinction  between 
retraction  and  hindered  descent.  The  latter  is  often  called  v.  Graefe's 
symptom,  the  former  Stellwag's,  but  v.  Graefe's  description  included 
retraction»t   and  Stellwag  only  described  increased  width  of  the 

*  See  *  Medical  Ophthalmoscopy/  3rd  ed.,  p.  20. 

t  *  Berlin  med.  QeselUch.,'  1864^  and  '  DeaUche  Klinik,'  ib.,p.  168.    He  stated      ^t 
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P*Ip«bnI  fiunre  (an  obrions  consequence  of  the  derectire  dewent), 
and  added  nothing  to  our  knowledge  of  the  plimomenon.  It  maj 
occur  earlf,  when  the  ezophthalmoi  ii  trifling,  or  be  absent  wbea  tbia 
is  extreme.  Barely  a  similar  defect  in  the 
ascent  of  the  lower  lid  has  been  noted. 
Its  possible  caiuation  will  be  considered 
presently, 

B<:iraction  of  the  lower  lid  baa  been  rerj 
rarelj  observed.*  Occasionally  there  is 
■omc  weakness  of  the  ocular  muscle*,  espe- 
cially of  the  internal  recti,  lessening  the 
power  of  con*ergence,t  and  more  eiten- 
sive  opbihalmoplegia  baa  been  obserrcd 
(see  p.  882).  The  pnpils  are  almost  always 
;  nortnal;  Tcry  rarely  there  has  been  undue 
contraction  or  dilatation. 

Of  the  tbree  chief  symptoms  ot  the  di^ 
Fio.    IBS.  —  Eiophthalmlfl  ease,  Dot  one  can  be  siiid  to  be  invariable. 
goitre.  t^AjtUge.   ««tr«-  Prominence  of  tbe  eyes  is  absent  in  at  leaal 
tioB  of  tha  J«ft  DpiMr  lid.  .      .i_      .  ^v  ■.       ■ 

one  tenth  of  the  oases,  goitre  in  perhaps 

one  twelfth.  The  cardiac  disturbam^e  is  almost  constant.  Zt  ia 
apparently  absent  in  rare  cases,  but,  on  the  other  band,  is  often 
alone  obtrusive.  Occasionally  the  heart  ii  not  enlarged,  although 
its  action  is  quick ;  there  may  also  be  severe  paroxysma  of  palpi. 
tation  and  dynpTi(pa.  Increased  pulsation  of  the  arteries  of  Uie 
neck  is  very  seldom  absent,  and  a  careful  examination  often  detects 
a  slight  enlargement  of  the  thyroid  and  slight  prominence  of  the 
eyes,  when  these  are  not  obtmsiTS.  When  the  latter  does  not  ex< 
ceed  the  degree  that  is  met  with  as  a  normal  condition,  tbe  friends 
of  the  patient  often  recognise  it  as  unnatural.  If  preponderant 
oardiao  disturbance  makes  rupid  piogress,  the  patient  may  die  be- 
fore other  symtitoms  attain  sui^L  a  degree  aa  to  attract  attention. 
When  the  enlargement  ot  tbe  thyroid  and  exophthalmos  precede  tha 

tbat  tbs  KSSMistad  dneent  of  Um  lid  on  movement  et  th«  •;■  wtn  "almost  «a<a> 
pbtelj  Brroitod  or  rrduceil  to  a  minim  am,"  lomBlimet  svan  wban  tbe  promioeDce 
mi  iligbt.  8teU<iBg  V.  Carioa  ('  Hcd.  Jkhrb.,'  1H6!),  Heft  U,  p.  2fi)  daMSribed  tha 
IncreiiMil  wiJlh  of  tlie  fiuore,  ibe  leiieiied  frequency  of  iavoluntafj  winking:,  sod 
tha  defFclivi  corrMpondetice  in  movement  of  tlio  lid  and  ftlobe.  V.  Qnufe  Only 
referred  to  the  deiceiiC  of  tli*  lid,  and  moit  writen  have  followed  him.  Itmiting  tiM 
■jmptom  to  tills  by  linplicHtion.  A  few  bave  (it  would  a«ein  nroaeanalj)  Incladtd 
impaired  corre«p"nili.'nce  in  aacent  among  Ihe  fvaturea  alluded  to  l>y  v.  Qraele.  Tbe 
UinilAtlon  of  the  defect  Eo  ileicent,  whicli  moet  writere  have  tacitly  impUvd,  baa 
been  farmnlly  empliuiied  b;  Itrune  ('  Near.  CciitTHlb],,'  Jamiary,  1891).  »  Unuataral 
elevation  of  tha  lid"  was  Brat  mentioned  by  Whlta  Cooper  ('  Laaoet,'  1849,  qootod 
by  Riinitty). 

•  Hy  Dr.  Hill  Qriffith. '  Trane.  Oph.  Soc.,'  1S86,  p.  61. 

t  See  MOUua.  'D^utKh.  ZtftKli.  f.  Nvrvauh..'  ISvl.  whsre  a  fldi  a 
Mcaut  obnerratieoa  will  also  b«  iound. 
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derangement  of  the  heart,  tbej  increase  yerj  rapidlj  after  the  latter 
has  developed. 

The  general  health  of  these  patients  nsnallj  suffers.  Annmia  is 
frequent,  although  not  invariahle.  Menstruation  is  irregular  and 
often  ceases.  Loss  of  flesh  occurs,  hut  is  less  marked  in  the  &co 
than  elsewhere.  Pyrexia  is  frequent  in  the  later  stages  of  the  disease, 
usually  moderate,  from  1®  to  3^  F.,  hut  it  is  inconstant;  in  many  cases 
the  temperature  is  perfectly  normal  throughout,  while  in  othei*s  it  is 
eleyated  at  an  early  stage,  either  for  short  periods  or  persistently. 
The  pyrexia  has  occasionally  been  such  as  to  suggest  tuberculosis  or 
typhoid.  It  has  been  noted  that  the  urine  does  not  then  present 
the  characters  of  ordinary  febrile  urine.  There  may  be  a  subjeotiTe 
sense  of  beat,  without  actual  fever.  Profuse  perspiration,  sometimes 
of  a  penetrating  odour,  is  an  occasional  symptom,  and  is  especially 
common  in  acute  cases.  It  has  been  confined  to  the  side  on  which 
the  thyroid  and  eye  were  alone  enlarged  (Lewin).  The  "tache  cero- 
brale  "  is  often  to  be  obtained.  The  appetite  is  frequently  deficient, 
sometimes  capricious. 

Other  symptoms  on  the  part  of  the  nervous  system  may  be  present. 
A  sense  of  throbbing  in  the  head,  and  a  pulsating  noise  in  tho 
ears,  are  occasionally  complained  of.  Headache  is  sometimes  trouble- 
some, and  may  be  on* -sided.  There  is  often  insomnia,  and  sometimes 
transient  vertigo.  Mental  depression  or  irritability  is  very  frequent ; 
the  Litter,  indeed,  is  almost  a  charact-eristic  feature. 

Another  very  common  symptom  is  muscular  tremor.  It  is  con- 
spicuous in  at  least  half  the  cases,  and  may  be  discerned,  in  slight 
degree,  in  most.  It  varies  in  character,  but  is  usually  a  rather 
coarse,  somewhat  jerky  tremor,  occurring  on  movement  onlj.  In 
some  ca^es  it  is  so  regular  as  to  resemble  that  of  paralysis  agitans ;  in 
others  it  is  so  irregular  as  to  remind  the  observer  of  chorea.  When 
regular,  it  is  a  little  more  frequent  in  time  than  that  of  paralysis 
agitans.*  It  may  be  general  or  partial,  and  has  been  known  to  be 
unilateral  when  the  goitre  and  exophthalmos  were  also  unilateral, 
and,  in  a  re<j:ular  form,  to  be  one  of  the  first  symptoms  of  the  disease.f 

Ocetmonal  SympUmu  and  Campliealions. — ^Many  oases  haTe  been 
recorded  in  which  there  was  also  glycosuria.  The  change  in  the  urine 
has  followed  in  some  cases,  and  preceded  in  others,  the  special 
symptoms.  In  one  instance  of  this  complication  all  the  symptoms 
followed  a  blow  on  the  head  (Brunton).  In  another  it  succeeded  an 
eruption  of  urticaria,  but  previously  there  had  been  frequent  brief 
paroxysms  of  intense  sense  of  heat  of  skin  with  palpitation  (Budde). 
The  sugar  has  been  known  to  lessen  when  the  other  symptoms  im- 
proved. Intermittent  albuminuria  has  been  recorded  by  Begbie,  and 
since  observed  in  many  cases.    Increased  secretion  of  pale  urine  is 

*  Accordia^  to  Marie  S— 9|  per  leeoiid;  |MM^ljrtie  a^tooi  6—6  per  eecondi  Im^ 

ai  we  have  seen,  that  of  paralytie  agitana  variea  much, 
t  MObios,  1S88. 
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common,  and  lias  been  obseryed  to  precede  paroxysms  of  palpitation 
and  djspnoea. 

Enlargement  of  the  lymphatic  glands  sometimes  occurs  in  the  course 
of  the  affection,  resembling  that  of  Ijmphadenoma,  but  moderate  in 
degree,  and  not  progressive.  It  may  develop  rapidly,  and  slowly  sub- 
side. I  have  seen  three  very  marked  instances  of  this  complication ; 
one  was  a  severe  and  fatal  case  of  exophthalmic  goitre  in  a  girl  whose 
sister  suffered  from  lymphadenoma.  Enlargement  of  the  tracheal 
and  bronchial  glands  has  been  observed  by  G.  de  Mussj. 

The  skin  presents  occasionally  other  morbid  states  besides  thoM 
mentioned.  Local  redness,  and  even  erythema,  have  been  observed. 
A  diminution  in  the  electrical  resistance  is  almost  constant  (Begbie^ 
Vigoroux,  Eulenberg,  Wolfenden*).  Instead  of  being  equal  to  4000 
^6000  ohms,  it  is  reduced  to  1500, 1000,  900,  or  even  to  800  ohms, 
with  an  E.  M.  F.  of  15  volts.  It  is  ascribed  to  the  dilatation  of  the 
blood-vessels  aud  the  moistening  of  the  skin  by  perspiration.  It  has 
litUe  practical  value,  for  its  determination  causes  considerable  pain, 
and  a  similar  reduction  is  met  with  in  other  diseases,  aa  hemiplegia, 
epilepsy  and  chorea. f 

Abnormal  pigmentation  of  the  skin  is  not  uncommon  in  some 
degree,  as  vitiligo,  or  increased  pigmentation  in  the  same  positions  as 
in  Addison's  disease,  except  that  it  is  very  rarely  met  with  in  the 
mucous  membrane  of  the  mouth  %  It  is  sometimes  associated  with 
leucodermia.  Tbe  pigmentation  generally  occurs  after  the  other 
symptoms  are  fully  developed,  but  has  been  known  to  precede  them* 
It  has  also  been  known  to  pass  away  with  tbe  over-action  of  the 
heart,  when  the  other  symptoms  became  Btationary.§  Loss  of  hair 
has  also  been  observed. || 

ISlight  subcutaneous  anasarca  is  occasionally  met  with  in  anemic 
subjects,  and  sometimes  there  has  been  more  considerable  oedema, 
peculiar  in  character  or  seat.  In  one  case  with  glycosuria,  terminal 
oedema  increased  from  the  feet  to  the  umbilical  level,  and  there 
stopped  (Mobius).  The  peculiar  subcutaneous  fulness  above  the 
clavicles,  common  in  neuralgia,  &c.,  has  also  been  met  with  (Bendu). 
It  was  accompanied  by  some  pigmentation  of  the  skin  in  another  case 
(Sollier),  and  preceded  the  exophthalmos  and  cardiac  over-action,  the 
thyroid  being  small.  I  have  observed  myxoodematous  swelling  of  the 
eyelids  and  pigmentation  of  the  skin  to  follow  permanent  recovery 

•  Sea  Alio  Charcot,  *  O&s.  dot  H6p./  1885 1  Ealanberg,  '  BerL  kL  Wocfatna^.^ 
1889;  CarUew,  *  Lancet/  1891. 

t  In  chorea  it  hat  been  found  m  low  at  850  ohms.  (Wolfendsn^  '  Prmotitiontr/ 
1887). 

X  Where,  however,  it  wai  found  by  Oppenheim,  '  BerL  GeaseUch.  f.  Pty.«  ke^ 
Dec.,  1887.     Several  instances  of  pigmentation  art  deacribed  hi  a  very  inatrnctiv* 
lecture  by  Drummond,  '  Brit.  Med.  Joum./  1887*    8m  also  CarringtoOt  '  Trails. 
Oph.  Soc./  1886. 

§  Davies,  *  Brit.  Med.  Joum.,'  1891.  |  Barnes, '  Brit  Med.  JoariL,*  U88. 


COMPLICATIONS.  881 

from  eioplitlialmic  goitre.  MyiffldematoTiq  Bymptoms  IiaTe  hardlj 
ever  been  obaerred  to  coincide  with  enlargement  of  the  thjroid  j 
eiceptiooa  ate — a  caae  obaerved  in  Thibet,*  and  one  in  an  epiloptie 
woman  (Kowalevski).  TTsuall/  the  thyroid  has  been  atrophied ;  it 
was  BO  in  a  case  in  which  transieat  general  oedema  occurred  on  emotion 
and  at  tbe  menstrual  periods.t 

An  important  occasional  complication  it  mental  derangement.  We 
have  seen  that  slight 
mental  change  {irrita- 
bility, reBtlessness,  de- 
pression), is  common ; 
the  derangement  now 
referred  to  amonnts  to 
actual  insanity,  which 
often  commencea  with 
hallucinations  Itsform 
varies:  it  may  be  me- 
lancholia,  or  aimplo 
mania  or  recurrent 
mania,  or  even  genenil 
paralvsis  of  the  insane  J  5^o.  163. — Eiophtbilmiegmlra.  >pntemiiilK(rats]). 
Maui;  is  the  most  com-  (^"^  '  P*"**™?""-) 

mon  condition,  and  may  be  the  cause  of  death.  Fig.  163  represents 
the  aspect  of  a  woman  suffering  ti-omacut«  mania,  which  came  on  in  the 
course  of  exopthalmic  goitre  and  was  fatal  iu  a  few  weeks.  Acute  mama, 
indeed,  generally  leada  to  apeedy  death,  but  now  and  then  snbsidea  into 
chronic  insanity,  Hjateiiciil  symptoms  are  also  common  in  this 
disease,  and  may  present  various  forms,  of  which  tbe  most  common  is 
some  Tarlety  of  anreatheaia  or  paralysis.  But  symptoms  of  paralysis 
due  to  organic  disease  have  often  been  ascribed  to  hyateria,  io  tfaia 
malady. §  Beatiiction  of  the  Gelds  of  viaion  has  been  observed,  and 
found  to  vary  with  the  action  of  the  hedirt.|| 

The  tremor  already  mentioned  has  amounted  in  some  cases  to  a 
degree  of  clonic  spasm  or  choreoid  movement  that  must  be  regarded 
as  a  complication.  In  a  few  cases  in  childhood  or  youth,  true  ehorea 
has  been  supposed  to  eslat.  In  one  instance  thia  was  probable,  since 
the  movements  increased  for  a  time,  and  then  subsided.  In  the  other 
casea,  however,  the  siiasmodic  distuibance  persisted,  and  its  nature  is 
therefore  doubtful.  Tetanoid  s|>a8m  and  painful  cramps  have  beea 
deatribed. 

Many  other  kinds  of  functional  derangement  of  the  nervous  system, 
besides  those  already  mentioned,  have  been  observed  to  coexist  with 
flsophtbalmio  goitre.     Epilepsj  occasionally  occurs,    generally    in 

*  '  Brit.  Hed.  Joam.,'  IS91,  p.  7K.  t  SolHer.  •  Rev.  da  Hid,'  18S1. 

X  See SangSi'Qoy'* Hasp. Bep./188X|  Drwiiiiioi)d,bo.cit|  Rejiioldj, loo. dt.| 
Bcheuk,  Inaag.  Diu.,  Berlin,  ISSO. 

I  £.;.  Ballet.  •Soo.nid.d«sHAp,'lB8S.  |  Kart  and  Willbiand,  1801. 
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subjects  who  possess  an  inherited  tendency  to  it.  Neuralgia,  and 
migraine  in  typical  form,  have  also  been  met  with.  Paraljiiis  of  cranial 
nerves  sometimes  develops,  apparently  due  to  an  affection  of  their 
nuclei,  although  some  degree  of  weakness  of  the  ocular  muscles  may 
be  the  result  of  degeneration  of  their  fibres.  Besides  the  defect  of 
convergence  already  mentioned,  the  whole  of  one  third  nerve  has  been 
paralysed,  and  in  other  cases  the  fourth  or  the  sixth,  while  complete 
external  ophthalmoplegia  has  also  been  met  with.  In  one  case  this 
was  associated  with  complete  double  facial  palsy  (Ballet)  and  in  a  case 
recorded  by  Bristowe,  with  right  hemiansBsthesia  (including  the  special 
senses),  epileptic  fits,  palsy  with  rigidity  of  the  right  side,  bsemorrhages 
from  the  ears,  and  persistent  pyrexia — unexplained  by  the  post-mortem 
examination,  which  revealed  no  lesion  of  the  nervous  system.  The 
muscles  of  mastication,  the  palate,  and  the  tongue  have  also  been  para- 
lysed in  different  cases.*  Symptoms  of  disease  of  the  spinal  cord  have 
been  occasionally  observed.  Paraplegia,  with  flaccidity  or  rigidity  of 
the  legs,  may  come  on;  in  the  latter  case  with  excessive  knee-jerk  and 
foot-clonus.  Charcot,  who  regards  it  as  a  special  form,  has  observed 
'*  astasia-abasia  "  as  an  early  symptom.  The  sphincters  may  be  involved 
in  the  weakness.  Tabes  occasionally  coexists,  but  has  usually  pre- 
ceded  the  symptoms  of  exophthalmic  goitre.  Chronic  muscular 
atrophy  has  been  observed .f  Subacute  atrophic  paralysis  in  the  arms 
was  preceded,  in  one  instance,  by  spasm,  tonic  and  clonic,  before  the 
special  symptoms  of  the  disease  came  on,^  and  in  a  case  described 
by  Dmmmond,  the  same  disease  was  followed  by  acute  myelitis. § 

Many  symptoms  occasionally  met  with  are  apparently  due  to  vaso- 
motor disturbance.  Sweating  has  been  already  mentioned  ;  in  a  case 
recorded  by  Money  a  copious  acid  sweat  broke  out  on  the  central  parts 
of  the  face  during  attacks  of  palpitation  and  extreme  frequency  of  the 
pulse  II  Diarrhoea  is  sometimes  troublesome,  and  is  thought  to  be  a 
kind  of  intestinal  sweating.  Occurring  early,  it  has  been  mistaken  for 
sporadic  cholera.  Atony  and  distension  of  the  colon,  general  or  partial, 
may  often  be  detected  by  percussion.^  Occasionally  there  is  an 
abnormal  fiow  of  tears.  Local  oedema  in  the  limbs,  local  congestion 
of  surface  vessels,  atrophy  of  the  mammae  and  other  parts,  some  skin 
diseases,  and  even  gangrene,  have  all  been  regarded  as  manifestations 
of  vaso- motor  disease  related  in  some  obscure  manner  to  the  primary 
disorder.  •• 

•  F^r^l,  MObiai,  Jendrasfiik,  Potain,  fte.  f  CeeiiI,  'Gai.  hebd.,'  188S. 

I  Uuber, '  Deut.  ined.  Woclienscli./  1888.  §   Drumuiond,  loc.  cit. 

II  '  Traua.  Oph.  Soc.,'  1886,  p.  113.  It  U  notewortliy  that  tUis  pati«nt  had  aa 
epileptic  aura  consistiug  of  *'  an  awful  taiell  that  seemed  to  ascend  from  the  leftside 
of  the  body  and  i-each  the  mouth/'  but  it  was  not  followed  by  any  actual  fit  or 
Ims  of  consciousness. 

%  Federn, '  Berlin  klin.  Wochenschr.,'  1888. 

**  In  the  curious  cuse  recorded  by  Burney  Yeo  (p.  876,  note),  the  occurrence  of 
•zophthalmoB,  first  on  one  side  and  then  on  the  other*  was  acoompanitd  by  loss  cl 
the  hairs  of  the  eyebrow  and  eyelid. 
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Course  and  Varietie$. — ^The  onset  is  nsuallj  gradual,  and  that  of 
the  cardiac  oTer-action  often  cannot  be  fixed.  The  duration  of  the 
disease  is  generally  prolonged  through  several  years.  But  the  differ- 
ences in  course  are  extreme.  Occasionally  the  onset  is  acute; 
marked  symptoms  may  develop  in  a  few  days,  commonly  after  some 
psychical  disturbance,  and  especially  when  there  is  an  hereditary 
tendency  to  the  disease.  They  may  pass  away  in  a  week  or  two.  Thus  a 
boy,  aged  eight,  the  son  of  a  woman  who  suffered  from  the  disease, 
after  a  disappointment  at  school,  was  seized  with  palpitation  and  pro- 
fuse sweating ;  the  next  day  the  thyroid  was  large,  the  eyes  were 
prominent,  and  the  pulse  was  180.  After  two  days  more,  the  sym- 
ptoms gradually  disappeared,  and  in  ten  days  he  was  well  (Sobrig). 
Such  acute  cases  may,  howerer,  run  a  rapidly  progressive  course,  and 
end  in  death  at  the  end  of  six  weeks  (Bamberger),  but  cases  so  rapid 
are  extremely  rare.  Death  at  the  end  of  six  months  is  uncommon, 
and,  on  the  other  hand,  in  many  cases  the  disease  lasts  for  five  or 
even  ten  years.  An  acute  onset  may  subside  into  a  chronic  stage, 
similar  to  that  of  the  cases  that  commence  gradually. 

Considerable  and  prolonged  remissions  are  frequent,  and  sometimes 
actual  intermissions  occur,  of  such  duration  and  completeness  that 
the  patient,  in  effect,  suffers  from  several  distinct  attacks.  I  have 
known  a  patient  to  have  three  such  attacks  at  intervals  of  several 
years.  Pregnancy  is  sometimes  accompanied  by  improvement.  Per- 
manent recovery  may  also  occur.  It  is  most  frequent  in  the  cases 
that  develop  rapidly,  and  in  which  the  cardiac  symptoms  preponderate 
over  those  in  the  neck  and  eyes.  What  proportion  of  cases  recover  is 
uncertain.  It  has  been  estimated  at  a  quarter,  and  this  is  probably 
not  an  over- statement,  if  the  cases  are  included  in  which  the  cardiac 
symptoms  are  the  chief.  But  a  considerable  degree  of  seveiity  seems 
to  preclude  recovery.  I  have  seen  one  patient  in  whom  well-marked 
symptoms,  great  prominence  of  eyeballs  and  enlargement  of  thyroid, 
coming  on  in  early  womanhood,  passed  away  entirely,  and  twenty  years 
later  there  had  been  no  recurrence.*.  Even  when  there  is  not  complete 
recovery,  however,  the  symptoms  may  subside  from  a  most  distressing 
degree  to  comparative  insignificance.  Just  as  the  cardiac  symptoms 
comtuence  before  the  others,  so  they  may  persist  long  after  the 
enlargement  of  the  thyroid  and  prominence  of  the  eyes  have  disap- 
peared. The  malady  is  said  to  run,  on  the  whole,  a  more  rapid  course 
in  men  than  in  women. 

In  most  fatal  cases,  death  seems  to  be  the  result  of  the  cardiac 
affection,  and  of  increasing  general  weakness.  Attacks  of  palpitation 
and  dyspncea  become  more  frequent  and  troublesome ;  oedema  of  the 
legs  comes  on  ;  exhausting  diarrhoea  may  also  cause  extreme  prostra- 
tion, which  ends  in  death*     Sometimes  the  loss  of  flesh  increases  to 

*  In  another  esse,  characteristic  tjmptomt  for  aiz  montbt  gradually  parted  awaj, 
and  eight  years  later  there  was  only  trifling  prominence  of  the  right  eyeball,  and      ^^M 
tiight  firm  enlargement  of  the  left  lobe  of  the  thyroid.  ^^r 
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flitreme  emaciation,  and  the  patient  sinks  elowlj'  or  rapidl*.  Tbne 
events  mny  occur  when  tbe  B|iecia,l  sjmptoiiis  are  niodenit«  in  dr^. 
Other  occasional  causes  oE  death  have  been  tuberculoais.  oerebta] 
bEBtnorrhnge,  rarely  hsemorrhage  elsewhere,  cerebral  softening.  tnJ 
pachymeniitgitis.  Sometimes  sudden  death  occurs,  the  eiuctcauwaf 
whicli  cannot  be  asteilaiued.* 


Patholooioai.  Anatomt. — In  the  heart,  signs  of  ditatxtion  u3  I 
bvpertrujihy  are  comuionlv  found  after  di?ath,  but  are  far  less  tbtD  1 
tiii^ht  be  expected  from  the  symptoms  present  during  life,  gliirM 
endocarditis  is  occasionally  met  with,  and  gra,ver  leaions  of  the  n\in 
are  more  frequently  found  than  might  be  anticipated  ;  no  donM 
bei'mi-^e  such  cases  mure  frequently  die.  The  arteiies  an  found 
dilated,  and  may  appear  to  be  distinctly  hvpertrophied  (Yugt).  The 
reins  also  may  bt:  enlarged.  In  tbe  old  it  is  doulitfiil  wb&t  ligri- 
finance  is  to  be  attaebed  to  tbo  stale  of  ibe  arlt^ries.f  Atx^uritniil 
dilatations  have  been  seen  on  the  arteries  of  the  thyroid,  in  wticli 
all  the  vessels  are  often  conspicuously  enlarged.  The  proper  Ijj>m 
of  the  ginnd  is  increaS'd  in  quantity,  without  being  maieriill; 
altered  either  in  naked-eye  or  microscopical  appearance.  OcawioD 
ally,  however,  there  is  a  greater  change,  either  cystic  or  "ooUoid" 
degeneratiiin. 

In  the  orbit  the  most  frequent  change  is  an  increase  in  the  qniniili 
of  fa',  eometimea  considerahle,  but  never  extreme;  in  man«ca«eilb<> 
aniouut  of  fat  has  been  perfectly  normal.  Oihitation  of  the  orbital 
veins,  atheroma  of  the  ophthalmic  artery,  and  fatty  degeneration  o( 
the  ocular  musch^s,  have  been  met  with  in  rare  instaDces.  In  on* 
case  in  which  ihe  fatty  degeneration  of  the  straight  and  nbliqn 
muaclea  was  very  marked,  the  levalores  |ialpebrarum  presentei  t 
marked  contrast  to  their  uormiil  condition  J  In  this,  as  in  mtaj 
other  cases,  no  trace  of  the  tissue  of  Miiller's  niuseb-  waU  1* 
discuvered.  The  o;itic  nerve  has  been  found  elongated iucouae<iDfDn 
of  Ihe  exophthalmos. 

The  cervical  sympathetic  has  been  carefully  examined  in  rainy 
ca'-es  by  competent  observers,  and  has  been,  as  a  rule,  froe  fri'inu' 
indication  of  dt«ea«e.§  In  other  cases  slight  changes  h&Ti?  Iiei-ii  found; 
the  most  frequent  has  been  an  increise  of  uonnccttre  tissue  in  uJ 
about  the  lower  cervical  gaugHon,  and  with  this  chauge  the  g*n<;!icn 
has  been  desi^Jbed  as  entailed,  or  reiluced  below  the  avent.**  our. 
as  nciriuiil  in  conKiat«nce,  or  distinctly  indurated.  An  atn<p>'; 
of  the  nerre-ceils  has   been  desciibed  in  a  few  cases.     Tha  aviif 

•  Tiro  in^tnncei  of  thia  are  reeorded  hj  Hale  Wliite,  -Brit  Knl,  JtaaiL 
Jul},  24lh,  1886, 

t  Ai.  lor  ioiUnra,  a  c««e  rccoiiied  lij  Wkluirr,  in  irliieb  thldtwiiDf  of  tha  irtaid 
of  the  tpiiul  con)  wai  tmind  in  a  woman  of  riity.tna. 

X  Silcock,  -Tr.!)*.  Opii.  Sx'  1886,  p.  104. 

S  S.g.  in  Chirtiieti  otaci  rvporl-ed  1>;  Lewiii  (lor.  cit.)  It  <rai  sr>nni1  is 
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^nglia  have  been  found  normal  when  thej  have  been  examined.    In 
one  case  the  splanchnic  nerves  were  described  as  degenerated  (Siemer* 

No  significant  changes  have  been  discoyered  in  the  central  nervons 
system.  The  medulla  oblongata  has  generally  been  quite  normal; 
in  some  cases  there  have  been  signs  of  congestion,  and  even  recent 
hsBuiorrhages  in  or  near  the  sixth,  the  vagus,  and  hypoglossal 
nuclei,  and  in  the  restiform  bodies.*  With  the  exception  of  polio- 
myelitis observed  by  Drummond,  the  spinal  cord  has  been  found  normal, 
observations  not  having  been  made  in  the  cases  in  which  there  were 
indications  of  its  disease.  This  is  also  true  of  the  cases  with  paralysis 
of  the  cranial  nerves.  The  other  organs  of  the  body  are  abo  as  ft 
rule  normal.  Disease  of  the  kidneys  has  been  found  in  some  casea, 
but  iu  most  of  these  there  had  been  organic  heart  disease.  The 
ihymus  and  other  closed  glands  undergo  no  change.t 

Patholoot. — Two  questions  are  involved  in  the  pathology  of  ex- 
ophthalmic goitre,  as  in  that  of  most  other  diseases, — ^the  mechanism 
of  the  symptoms,  and  the  nature  of  the  malady,— questions  that  are 
in  part  the  same,  in  part  distinct. 

The  dilatation  of  the  vessels  and  over-action  of  the  heart  have 
•directed  attention  to  the  sympathetic  system  of  nerves  as  capable,  by 
its  derangement,  of  giving  rise  to  the  symptoms.  Tbe  cervical  sym- 
pathetic contains  fibres  which,  when  they  are  irritated,  increase  the 
frequency  of  the  heart's  action.  But  the  arterial  dilatation  niust  be 
either  passive,  due  to  paralysis  of  the  vaso-constrictor  sympathetic 
fibres,  or  active,  due  to  persistent  over-action  of  the  vaso-dilator 
fibres  (Gauthier).  For  this  we  must  assume  a  partial  affection  of  the 
sympathetic,  or  on  tbe  other  hypothesis,  an  opposite  disturbance  of  its 
different  elements.  Either  seems  incompatible  with  the  assumption 
of  any  general  morbid  process  in  the  nerve,  such,  for  instance,  aa  an 
irritation  or  inflammation  beginning  outside  the  nerve- elements. 
This  consideration  has  led  most  recent  pathologists  to  look  beyond 
the  svmpatbetic,  to  the  central  nervous  system,  for  the  seat  of  the 
piimary  morbid  process  that  deranges  the  vessels  and  the  heart. 
This  view  is  supported  by  the  fact  that  the  association  of  arterial 
dilatation  and  frequency  of  the  heart's  action  is  in  harmony  with  the 
physiological  law,  discovered  by  Marey,  that  there  is  an  inverse  ratio 
between  frequency  of  pulse  and  general  blood-pressure,  so  that 
lowered  arterial  tone,  and  a  frequently  acting  heart  coincide,  in  con- 
sequence of  their  relation  to  a  central  mechanism.  These  considera- 
tions certainly  suggest  that  these  two  symptoms  depend  on  the  derange- 

•  Cheadle;  Hale  White,  •  Brit  Med.  Joam.,' 1889 ;  Siemerlin^j^,  'Berlin  Get.  f. 
Psych./  &c,t  Jsnuarjr,  1892.  Mendel  (ibid.)  found  a  simple  diminution  in  size  of  ons 
restiform  body  and  the  oppotite  "  sulitary  bundle,"  probably  without  tignifii 
•unless  it  entailed  a  disposition  to  functional  derangement. 

t  See  Hale  White,  loc  cit. 
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eyelid  to  the  membranons  lining  of  the  orbit,  are  generall  j  believed  to 
be  capable,  bj  their  contmctioa,  of  causing  prominence  of  the  eyebalL 
The  eye  recedes  a  little  when  the  sympathetic  is  divided,  and  becomes 
slightly  prominent  when  it  is  stimulated.  Although  it  has  been 
questioned  whether  in  man  these  fibres  are  sufficiently  developed  to 
exert  an  appreciable  effect,  it  is  possible  that  they  may  become  hyper- 
trophied  under  permanent  excitation.  Our  present  knowledge  per- 
mits us  to  invoke  no  other  than  these  three  mechanisms,  but  it  is  not 
easy  to  conceive  how  even  their  combined  influence  can  produce  the 
extreme  prominence  sometimes  seen. 

The  loss  of  descent  of  the  upper  eyelid  was  ascribed  by  von  Graefe 
to  spasm  of  some  of  the  unstriated  fibres  of  Miiller,  which  pass  from 
the  tendon  of  the  levator  to  the  posterior  edge  of  the  lid,  paralysis  of 
which  is  supposed  to  cause  the  slight  ptosis  that  follows  division  of  the 
sympathetic.  It  must  be  due  either  to  this  cause  or  to  a  deficiency 
in  the  relaxation  of  the  levator  which  normally  occurs  as  soon  as 
the  commencing  movement  of  the  globe  places  a  tension  on  the 
muscle.*  The  fact  that  it  does  not  interfere  with  closure  of  the  eyes 
— in  which  movement  the  orbicularis  at  once  overcomes  the  spasm — 
is  more  consistent  with  spasm  of  the  levator  from  a  central  mechanism, 
and  it  is  difficult  to  refer  the  retraction  of  the  lid  to  any  influence 
except  that  of  the  levator  itself.f 

It  is  a  curious  fact  that  cocain  applied  to  the  conjunctiva  causes  a 
slight  retraction  of  the  lids  and  a  defective  descent  similar  to  that 
seen  in  exophthalmic  goitre.^  It  is  assumed  that  the  cocain  acts 
upon  the  sympathetic  nerve-endings,  since  Jessop  has  found  that  the 
effect  cannot  be  obtained  a  few  davs  after  division  of  the  sympathetic 
in  the  neck.  This  does  not,  however,  throw  any  light  on  the  muscular 
mechanism  by  which  the  symptoms  are  produced,  but  it  supports  the 
view  that  they  are  due  to  over-action  of  the  sympathetic  nerves. 

Thus  the  symptoms  seem  to  be  due,  partly  to  the  direct  effect  of 
deranged  action  of  the  sympathetic,  and  partly  to  the  indirect  effect 
of  this  derangement  on  the  vascular  system. §  It  is  probable  that 
the  cause  of  the  derangement  is  to  be  sought  beyond  the  sympathetic 

*  Thia  is  apparently  an  example  of  the  relaxation  or  tension  bj  which  the 
mnscles  are  kept  adapted  to  passive  movement.  See  "The  Movements  of  the 
Eyeliils/'  *  Mcd.-Chir.  Tians.,'  1879,  and  '  Lancet/  May.  1890.  An  explanation  that 
has  been  sugjs^ested,  that  the  phenomenon  is  doe  to  weakness  of  the  orbicuLiris.  is 
uuteuable,  bet•au^e  the  symptom  occurs  in  the  movement  in  which  the  orbicularis 
takes  no  part,  and  is  absent  when  tlie  orbiciilaiis  contracts,  as  to  close  the  eyea  for 
slci'p. 

t  See  note  on  the  effects  of  emotion,  p.  888. 

X  This  fact;  was  pointed  out  by  Koller  in  his  original  account  of  the  action  of 
cocain,  and  the  phenomena  have  been  carefully  studied  by  Jessop,  *  Trans.  Oph.  Soe.,' 
vol.  V,  p.  240,  and  vi,  123. 

§  A  di£Bculty  has  been  felt  by  some  in  ooncdving  a  oontinaons  over-aetloii  of  tlM 
•yiniiathetic,  but  this  difficulty  ean  hardly  persist  after  a  oonsidemtioa  of  ^tm 
Tascniar  tone. 
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Id  the  central  oeryous  system.  All  the  sympathetic  functions  are 
nnder  central  control,  and  the  character  of  the  symptoms,  as  we  have 
seen,  is  in  harmony  with  the  physiological  relation  between  the 
degree  of  blood-pressure  and  the  frequency  of  the  heart*s  action. 
The  chief  controlling  centres,  and  especially  those  that  determine  tiii* 
relation,  are  in  the  region  of  the  medulla  oblongata,  and  it  is  to  this 
part  that  we  are  thus  directed  in  our  search  for  the  seat  of  the  disease. 
The  negative  results  of  pathological  investigation,  and  the  cliaracter 
of  the  disturbance  itself,  make  it  probable  that  the  morbid  state  is 
one  of  function,  and  of  that  finer  nutrition  that  baffles,  and  will  baffle, 
our  means  of  investigation.  Whatever  its  nature,  it  is  evidently  a 
condition  that  can  pass  away  even  after  the  lapse  of  years. 

Attempts  have  been  made  to  discover  whether  experiment  can  supply 
the  evidence  that  pathological  anatomy  fails  to  afford.  Filehne,  in 
particular,  has  tried  to  demonstrate  the  dependence  of  the  disease  on 
the  medulla  oblongata.  He  divided  the  anterior  fourth  of  the  resti- 
form  bodies,  and  succeeded  in  producing  exophthalmos,  even  after 
division  of  the  sympathetic.  In  a  few  experiments  he  caused  also  some 
enlargement  of  the  thyroid,  and  in  one  case  all  three  symptoms  of 
exophthalmic  goitre  were  produced.  Filehne's  experiments  have  been 
repeated  by  others  with  very  similar  results.* 

These  results  certainly  confirm  the  view  which  refers  the  disease  to 
the  medulla  oblongata.  The  hsemorrhages  found  in  some  cases  are 
doubtless  merely  indications  of  functional  (and,  therefore,  of  vascular) 
disturbance.  It  is  possible  that  some  of  the  cardiac  disturbance  is 
produced  through  the  agency,  not  of  the  sympathetic,  but  the  vagus. 
It  is  important  to  recognise  that  the  results  of  experiment  derive 
their  chief  weight  from  the  indications  of  physiology,  which  point 
to  the  medulla  as  the  part  to  which  the  symptoms  must  be  directly 
ascribed. 

The  negative  evidence  of  pathological  anatomy,  and  the  positive 
evidence  afforded  by  the  character  of  the  various  symptoms,  therefore^ 
alike  suggest  that  the  malady  is  a  neurosis,  a  disease  of  the  nerve- 
elements  themselves,  having  its  character  determined  by  their  func- 
tional relations,  and  its  origin  in  conditions  at  present  beyond  our 
range  of  scrutiny.  We  can  thus  understand  the  multiform  derange- 
ments  of  the  same  class  with  which  its  symptoms  may  be  associated. 
But  we  are  still  in  the  dark  regarding  the  way  it  is  produced.  Emotion 
may  unquestionably  excite  it ;  that  is,  it  may  be  set  up  by  derange- 
ment of  the  cortex,  a  fact  in  harmony  with  the  influence  of  emotion  in 
exciting  the  heart,  dilating  the  vessels,  and  even  causing  a  **  staring" 
appearance  of  the  eyes.f 

•  Doudoarffifl,  '  Deut.  mcd.  Wochenacbr.,'  1887,  and  Bienf ait,  *  BalL  de  TAcad. 
Boy.  de  M^d.  de  Beige/  1890. 

t  The  widely  open  eye  of  an  alarnicd  animal,  on  the  alert  to  perceive  dangfr, 
must  be  due  to  the  levator,  and  may  be  contrasted  with  the  relaxation  of  thi 
muscle  and  drooping  lid  of  the  sleep  that  mental  tranquillity  permits.    Th«  excited 
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The  effects  of  excision  of  the  thyroid — peculiar  nenre  depression 
and  ultimately  general  myxoedema*  (the  "cachexia  strumipriva"  of 
Keverdin) — aud  the  coexistence  of  atrophy  of  the  thyroid  with  ordinary 
luyxoedema,  have  seemed  to  many  inseparable  from  the  pathology  of 
exophthalmic  goitre.     Mobius  especially  has  advocated  the  theory  that 
a  toxic  blood-state  is  produced  by  the  enlarged  thyroid,  with  the 
excess  of  mucinoid  material  in  its  follicles,  and  has  urged,  among 
other  points,  that  the  goitrous  idiocy  of  cretinism  must  be  ascribed  to 
an  endemic  poison.     But  even  the  last  opinion  rests  on  no  proof,  while 
the  great  discrepancy  between  the  state  of  the  thyroid  and  other 
elements  of  the  disease  seems  to  exclude  it  from  any  direct  or  indirect 
•    influence  on  the  symptoms.    This  is  true  even  of  the  pyrexia,  which 
^  hixs  been  referred  to  some  toxicmaterial  produced  by  the  thyroid  (Betoye), 
'•but  may  be  due  to  the  direct  influence  of  the  disturbed  medulla, 
i  The  occasional  beneficial  effect  of  the  excision  of  the  thyroid  has  been 
,   adduced  in  support  of  the  theory  of  a  toxasmic  state,  due  to  the 
/     thyroid,  but  the  effect  is  open  to  too  many  possible  explanations  to 
have  appreciable  weight.     The  profound  general  influence  of  excision 
may  include  the  removal  of  the  special  disturbance,  apart  from  that  of 
a  toxic  source.     Moreover,  if  the  thyroid  can  enlarge  in  consequence 
of  disturbed  innervation  from  the  medulla,  its  removal  (as  already 
suggested)  may  influence  the  functions  of  the  latter,  also  through  the 
nervous  system.     Less  unlikely,  but  still  purely  hypothetical,  is  the 
idea  that  a  primary  blood-state  disorders  the  nervous   system,  put 
forward  by  Dr.  J.  Begbie  (*  Dublin  Hosp.  Gaz.,'  1855).     It  is  necessary 
only  to  mention  the  theory  of  Liebermeister  that  the  thyroid,  by  com- 
pressing the  carotids,  lessens  the  amount  of  blood  passing  through 
them — a  mechanism  which,  if  possible,  would  tend  to  prevent  the  ex- 
ophthalmos. 

The  chief  complications,  not  already  mentioned,  admit  of  an  ex- 
planation in  harmony  with  that  of  the  leading  symptoms.  The  origin 
of  the  tremor  (which  can  scarcely  be  regarded  as  a  complication) 
is,  however,  still  obscure.  It  must  be  due  to  deranged  action  of  some 
of  the  motor  cells,  but  whether  those  of  the  spinal  cord  or  the  motor 
cortex  of  the  brain  are  firsit  disturbed  is  unknown.  It  is  a  constant 
effect  of  sudden  alarm,  but,  on  the  other  hand,  the  occasional  disease 
of  the  nerve-cells  of  the  cord  may  indicate  a  more  constant  tendency 
to  derangement  of  their  nutrition  and  function. 

The  mental  disturbance  is  commonly  ascribed  to  dilatation  of  the 
intra-craniul  vessels,  but  it  has  not  been  proved  that  this  condition 
actually  exists,  or  is  capable  of  causing  the  condition,  while  other 
influences  cannot  be  excluded.  The  general  state  of  nerve  weakness 
must  be  remembered,  and  also  the  possible  action  on  the  cortex  of 

action  of  the  heart  is  chiefly  contpicuout  when  motor  Mction,  to  escape  the  danger* 
it  impoMiblis  and  gives  place  to  tremor.    An  alarmed  horse  on  a  ferry-boat  illustratee 
these  conditions  in  a  striking  manner. 
•  i>ee  Horsley,  '  Lancet,'  1886. 


hw 


EXOPHTHALMIC    GOITRE. 


the  cause,  whaterer  it  ma;  be,  vhich   disposea   to  or  eicitei  tlie 
diBe&se. 

The  aboonnal  vascular  atate  ot  the  sViii  is  dlstinctlf  witbin  tLe 
ran^  of  disturbaace  of  the  Bjmpathetic,  a.nd  the  ncuifii'iial  inU*- 
tinal  flux  baa  suggested  a,  like  derangement  of  the  intestinal  tjia- 
pnthetic  nervea.     Th%  latter  sjuiptom,  curioujjly  enough,  gives  ni  t 
ulue  to  the  pigmenlatiija  of  the  skio,  irbich  has  so  olU^ii  attrnded 
notice.      The  general  similarity  o£  this  to  AJdison's  disease  preieiiU 
any  weight   being    placed    on    the    common    abseuce,   or  oocaoonsl 
presauce  of  pigmeotatioD  of  the  mucous  membrane  of  the  mouth.    Il 
Addison's  diatase,  the  pigmentation  certainly  depends  on  diseuei 
the   abdominal  sympatbetiu,  and  on  the  supra-renal  bodies  only  1 
reason  of  their  conneution  with   the  nerves.      In  a  case  of  tjpic 
Addisonian    pigmentation,  I    found    these    bodies    normnl,    but  tl 
sympathetic  plmuses  of  the  ahdoiuen  inroWed  in  a  mnsa  of  canct 
The  eScct  commonly  due  to  organic  disease  may,  apparently,  be  wm 
times  produced  by  transient   deniiigemenl.      I  have  seen  &  cow  ■ 
which  such  derangement  was  Buggoated  by  other  symptoms,  aotl  pi^ 
mentation,  quite  like  that  of  A'idison'a  disease,  passed  away  entiKlj* 
Hence  an   ufiection   of  the    abdominal    sympathetic,    similar  t 
constant  affection  of  the  cerviijal  sympathetic,  would  expUin  tb«  |iig- 
meiitation,  and  the  occasional  vateiy  dianhcea  seems  also  to  sliowthit 
the  abdominal  nerves  are  sometimes  involved.* 

DiAONOsTs. — Wbeu  all  the  symptoms  of  the  malady  are  pr 
and  are  considerable  in  dfgrce,  the  disease  is  one  that  is  «u»  l» 
recognise.  It  is  difficult  to  detect,  and  apt  to  be  overloukcd,  onlf 
when  it  is  iu  an  early  st^e,  and  partially  developed  ;  yet  it  is  in  tb«* 
cases  that  the  diagnosis  is  of  the  greatest  importance,  sinoe  it 
these  that  treatment  has  most  prospect  of  affording  permanent  relid, 
la  such  cases  the  chief  sjmptonis  are  cardiac,  and  the  malady  mi;  h 
mistaken  for  mere  nervous  excit<^meiit,  or  for  organic  heart  disMMt 
The  strong  pulsation  of  the  arteric-s.  and  the  persistent  excess  and  (n> 
qnency  of  the  heart's  action,  are  the  most  im[>ortant  diagnostic  indi- 
cations, A  pulue-rate  of  120,  maintained  even  when  the  patinotil 
tranquil,  should  always  arouse  a  suspicion  of  the  disease,  aud  tkt 
thyroid  and  eyes  should  be  carefully  examined. 

Ordinary  goitre  is  distinguished  by  the  absence  of  the  canliaeu' 
ocnlar  symptoms,  by  the  degree  of  enlargement  of  the  thyroid,  and  If 
its  relation  to  endemic  influences.  But  there  is  a  class  of  casta 
cardiac  symptoms  which  moat  authorities  i;onsider  ought  to  ba  k^ 
distinct  from  the  true  exophthalmic  form.  A  large  goitre  of  em 
origin  becomes  assooiatud,  af(«r  a  time,  with  over-action  of  tho  beu^j 
and  exophthalmos,  in  consequence  of  the  pressure  uC  the  tumour  M 
the  syraputhelic,  and  jierhaps  also  on  the  vagus.     The  ciopbtbaltMV 

*  Leiions  of  tbe  ioIht   plvnii*  arc   (aid  to  oum  pcnlttant   ntctj  Hi 
(CrUtiaiii,  ■  niforiDS  Uti.,'  lj(!pteml>()r  17Lb,  ISDl). 
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18  DStiallv  one-sided,  corresponding  to  the  chief  enlargement  of  the 
thyroid,  and  is  accompanied  with  spasmodic  mydriasis,  from  irritation 
of  the  sympathetic  fibres  to  the  iris. 

Pbognosis. — In  few  diseases  of  equal  severity  and  corresponding 
apparent  gravity  is  the  prognosis  so  uncertain  or  do  so  few  cases  end 
fatallv  under  observation.  Yet  it  must  be  confessed  that  when  the 
eyes  are  distinctly  prominent,  the  thyroid  enlarged,  the  heart  dilated, 
and  its  habitual  frequency  much  increased,  it  is  rare  to  observe  more 
than  a  moderate  degree  of  improvement  as  the  result  of  the  most 
careful  treatment.  In  many  cases,  improvement  is  followed  by 
relapse,  and  in  some  no  amelioration  can  be  obtained.  On  the  other 
hand,  some  cases  present  a  degree  of  improvement  that  amounts  almost 
to  restoration  of  health,  and  perfect  recovery  is  occasionally  observed. 
The  prospect  is  best  in  the  slighter  and  earlier  cases,  in  which  the 
heart  disturbance  is  recent,  and  the  enlargement  of  the  thyroid  is 
slight  The  prognosis  is,  on  the  whole,  less  favorable  the  more 
severe  the  symptoms,  also  when  there  is  conspicuous  failure  of  general 
nutrition,  or  organic  heart  disease.  It  is  better  in  women  than  in 
men;  nevertheless  cases  of  recovery  in  men  are  sometimes  met  with.^ 
It  is  better  if  the  disease  shows  a  remittent  tendency,  and  I  am  in- 
clined to  think  that,  if  the  disease  is  in  an  early  stage,  it  is  better 
when  thei*e  is  a  family  tendency  to  the  affection  than  when  there  ia 
none.  A  distinct  and  removable  exciting  cause  certainly  also  improvea 
the  prognosis.  If  no  improvement  is  obtained,  an  opinion  is  ofteu 
sought  regarding  the  probable  duration  of  life.  This  is,  however,  im» 
possible  to  forecast.  The  sufferers  may  present  merely  variations  in 
the  degree  of  the  symptoms,  and  even  then  an  unexpected  improve- 
ment may  occur  for  month  after  month  and  year  after  year.  One 
patient,  when  I  saw  her,  was  in  a  condition  in  which  it  seemed  scarcely 
possible  that  she  could  live  three  months,  and  yet  three  years  after- 
wards she  was  not  only  alive,  but  so  much  better  that  she  had  become 
a  wife  and  mother.  Several  other  instances  of  similar  improvement 
have  come  under  my  notice.  On  the  other  hand,  a  case  of  only  slight 
degree  may  be  treated  sedulously  for  months  with  only  the  result 
that  the  symptoms  do  not  increase.  The  average  prognosis  is  cer* 
tainly  worse  among  hospital  patients  than  in  those  of  bettor  position^ 
in  whom  suitable  conditions  of  life  can  be  secured  and  maintained  for  a 
long  time.  But  in  this,  as  in  so  many  diseases,  the  observed  tendency 
is  the  only  trustworthy  guide  to  prognosis,  and  it  is  never  right  to 
exclude  the  hope  of  ultimate  improvement  and  even  of  possible 
recovery. 

Tbeatmbnt. — The  first  and  most  important  element  in  treatment 
is  to  secure  tranquillity  of  mind  and  rest  of  body.  Frequently  as  the 
heart,  in  this  disease,  beats  during  rest,  it  is  quickened  still  more  b^ 

•  See  *  Trani,  Oph.  Soc.,'  1886,  p.  26. 
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mental  emotion  and  physical  exertion,  and  everj  aToidable  contrao* 
tioo  flbould  be  prevented.  In  a  severe  case  it  is  well  to  keep  the 
patient  in  the  recumbent  posture  for  a  time — in  bed  if  the  onset  baa 
been  receut  and  acute,  or  if  the  symptoms  are  severe.  Absolute  rest 
maj  quickly  bring  the  pulse  down  from  120  to  90,  or  even  80.  Best 
often  enables  drugs  to  do  good  which  before  were  powerless.  In  anj 
OMe,  several  hours  of  each  day  should  be  spent  on  the  sofa,  and  onlj 
the  gentlest  exercise  should  be  permitted.  If  perfect  rest  is  desirable, 
the  lack  of  exercise  may,  in  some  degree,  be  compensated  by  gentle 
•daily  massage.  Complete  change  of  air  has  often  been  followed  bj 
marked  improvement,  but  as  a  rule  mountain  air  is  not  desirable. 
Host  patients  do  best  at  the  seaside,  if  the  air  of  the  place  is  not  too 
stimulating.  A  sea  voyage  is  a  somewhat  hazardous  measure.  In 
oacb  case  the  effect  of  change  must  be  carefully  watched,  since  it  ia 
not  alway  possible  to  foretell  its  influence.  There  is  no  trustworthy 
evidence  that  any  particular  locality  is  specially  beneficial. 

Medicinal  treatment  is  uncertain  in  its  results.  Drugs  that  have 
clearly  done  good  in  some  instances  have  been  quite  ineffectual 
in  other  cases.  This  statement  applies  to  iron,  quinine,  arsenic, 
atiychuia,  and  other  tonics.  In  spite  of  anaemia,  iron  fails  in  most 
eases  to  improve  the  condition  of  the  patient,  and  seems  sometimes 
«ven  to  do  harm.  Yon  Gruefe,  whose  experience  of  the  disease  was 
very  large,  came  to  the  conclusion  that  iron  is  useless  in  the  height 
of  the  malady,  but  that  it  does  good  when  a  certain  amount  of 
improvement  has  occurred,  and  the  pulse  has  fallen  below  100. 
Iodine  and  iodides  have  been  thought  by  many  to  be  positively  harm- 
ful ;  nevertheless,  cases  are  occanionally  reported  in  which  benefit  has 
followed  their  internal^^dministration  or  external  use.  Bromides 
seldom  influence  the  disease  itself,  but  are  often  useful  for  the  purpose 
of  lessening  irritability  and  promoting  sleep.  Antipyrine  has  been 
strongly  recommended  by  Qauthier,  but  sulphonal  has  been  found  by 
many  the  must  valuable  hypnotic  (gr.  15—25)  ;  it  is  said  to  lessen  the 
over-action  of  the  heart,  and  to  some  extent  the  other  symptoms,  if 
given  twice  a  day  in  10  gr.  doses.  But  it  should  not  be  thus  admin- 
istered for  long. 

Drugs  that  slow  the  pulse  would  seem  to  be  specially  indicated,  but 
the  ex|>erience  of  different  observers  is  as  much  at  variance  on  this 
point  as  on  the  action  of  tonics.  It  is  certain  that  digitalis  fails,  in 
most  cases,  to  produce  any  permanent  effect,  and  yet  cases  are 
occasionally  publibhed  in  which  digitalis  and  iron  together  have 
seemed  to  cure  the  patient.  Trousst^au  thought  digitalis  useful 
when  given  in  full  doses,  so  as  to  reduce  the  pulse  to  sixty  or  seventy 
beats  per  minute.  Sirophanthus  has  been  said  often  to  do  good,  and 
to  be  free  from  rihk  of  harm.*  Yeratrum  viride  does  not  seem  to 
possess  any  special  advantage.  Aconite  has  been  recommended  in 
doses  of  five  minims  of  the  tincture,  increased  gradually  to  twenty. 
•  FerguMon,  '  New  York  Med.  Bee.,'  1890;  lldbiof,  loc  dk 
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Belladonna,  however,  is  tbe  drag  tbat  has  seemed  most  often  dis- 
tinctlj  useful.  It  should  be  given  in  gradually  increasing  doses,  until 
tbe  maximum  quantitj  is  reached  that  the  patient  can  bear.  Either 
the  tincture  or  tbe  extract  may  be  given,  or  atropine  may  be  injected* 
Pronounced  symptoms  may  disappear  entirely  under  its  use,  and  still 
more  frequently  marked  improvement  results.  Both  belladonna  and 
digitalis,  it  may  be  noted,  bave  an  influence  on  tbe  small  arterie8» 
increasing  tbeir  tone.  Er»,'ot  has  rarely  failed  to  disappoint.  Pro 
longed  hydropathic  treatment  has  been  strongly  praised,  cbiefly  by 
continental  physicians. 

The  application  of  voltaism  to  the  cervical  sympathetic  has  beon 
recommended,  and  often  employed.  It  is  not  certain  to  what  extent 
tbe  sympathetic  is  influenced,  since  we  cannot  by  such  application  to  a 
bealtby  individ ual,  obtain  any  dilatation  of  the  pupil.  The  applicat ion 
is  followed  in  many  cases  by  a  distinct  fall  in  the  frequency  of  tbe 
pulse  (amounting  to  ten  or  even  twenty  beats  per  minute),  and  some- 
times by  a  slight  diminution  in  tbe  size  of  the  tbvroid.  I  have  em- 
ployed the  treatment  in  many  cases  and  bave  known  tbe  pulse  to  fall 
twenty  or  thirty  beats.  The  effect,  unfortunately,  is  usually  transient, 
and  although  repeated  applications  may  sometimes  cause  a  shght 
degree  of  permanent  improvement,  this  is,  as  a  rule,  trifling.  Wheu 
all  tbe  symptoms  have  disappeared,  other  measures  were  generally 
employed  at  tbe  same  time,  and  the  treatment  continued  for  a  long 
period.  Both  electrodes  may  be  placed  along  the  anterior  edge  of  the 
sterno-mastoid,  one  above  and  one  below,  or  one  electrode  may  be 
placed  in  either  of  these  positions  and  tbe  other  on  the  lower  cervical 
spines  or  beneath  tbe  occiput.  A  weak  current  only  should  be  em- 
ployed, such  as  causes  a  moderate  amount  of  tingling  in  the  skin. 
Faradism  from  the  neck  to  the  face,  thyroid,  and  cardiac  region,  has 
been  advocated  by  Vigouroux  and  Charcot. 

Surgical  Treafment. — Excision  of  the  thyroid  is  scarcely  practicable 
when  the  disease  is  fully  developed.  The  dilatation  of  the  blood- 
vessels renders  tbe  operation  very  formidable,  while  it  has  other 
special  risks,  immediate  and  remote.  In  a  few  cases,  chiefly  early,  it  is 
said  to  bave  been  successful  in  arresting  or  curing  the  disease,  and  in 
some  other  cases  in  which  an  operation  was  justified  by  threatened 
suffocation,  but  in  most  the  enlargement  of  the  thyroid  presented  some 
peculiarity  and  differed  from  the  ordinary  extremely  vascular  form 
In  this  disease,  as  in  ordinary  goitre,  excision  of  the  isthmus  causes 
atrophy  of  tbe  whole  gland,  but  tbe  operation  has  not  been  followed 
by  permanent  results  to  tbe  other  symptoms  of  the  exophthalmic  form. 
Excision  has  failed  to  influence  the  symptoms  in  some  recorded  cases. 
In  one  patient  on  whom  the  operation  was  performed,  the  resulting 
atrophy  of  tbe  gland  did  not  materially  influence  the  exophthalmui, 
and  there  was  also  considerable  valvular  disease  of  tbe  heart,  which 
caused  death  four  months  later.*    The  same  may  be  said  of  setoos^ 

•  Bristowe, '  Trmns.  Oph.  Soc./  1886.     The  large  proportion  of  published 
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cauterisatioD,  and  iDJections  of  ergotin.  Handfield  Jones  has  seen 
injectiouB  of  iron  into  the  t)ijroid  give  rise  to  alarming  Bjmptoms. 
Oa  the  whole,  the  results  of  surgical  treatment  are  not  at  present  en- 
couraging, but  it  is  possible  that  the  future  maj  disclose  the  means  of 
making  it  more  effectual.  Especially  it  deserves  note  that  ligature  of 
the  arteries  of  the  thyroid  is  said  to  have  the  same  effect  as  extirpation, 
and  to  augment,  to  three  times  the  normal,  both  the  absorption  of 
oxygen  and  the  formation  of  carbonic  acid.* 

Among  special  symptoms  that  may  call  for  treatment,  the  paroxysms 
of  palpitation  and  dyspnoea  are  best  relieved  by  *'  derivatives,"  as  hip- 
baths and  mustard  plasters  to  the  feet,  with  cold  to  the  thyroid  (if 
its  enlargement  is  sufficient  to  be  a  cause  of  dyspnosa)  and  by  full 
doses  of  digitalis.  Ether,  chloroform,  and  morphia  also  sometimes 
gire  relief  in  this  condition.  Trousseau  found  a  copious  venesection 
effectual  in  relieviug  such  an  attack  when  other  measures  failed.  Any 
inflammatiou  of  the  eyeball  must  be  promptly  treated,  to  obviate,  if 
possible,  the  danger  to  sight. 
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Many  acute  diseases,  especially  the  acute  specific  diseases,  are  occa- 
sionally accompanied  or  followed  by  symptoms  of  impairment  of  func- 
tion of  the  nervous  system.  Of  these  symptoms,  motor  palsy  is  the 
most  frequent.  One  of  these  diseases,  diphtheria,  is  followed  by  palsy 
of  a  special  character,  which  will  be  separately  described.  In  the  other 
maladies,  the  nervous  symptoms  vary  much  in  their  character,  and 
evidently  also  in  their  mechanism.  They  are  on  the  whole  rare,  but 
less  so  after  some  diseases  than  after  others. 

In  the  course  of  any  acute  disease,  sudden  symptoms  may  come  on, 
such  as  indicate  the  occurrence  of  a  vascular  lesion  in  the  brain. 
Usually  there  is  sudden  hemiplegia,  which  may  be  accompanied  by 
loss  of  speech,  and  may  persist  or  may  pass  away  according  to  the 
position  of  the  lesion.  In  some  cases,  especially  in  children,  convul- 
sions attend  the  onset,  but  chiefly  when  the  lesion  is  cortical ;  pos- 
sibly the  greater  frequency  of  convulsions  in  children  is  because  the 
central  lesion  is  in  them  more  frequently  at  the  surface.  The  morbid 
process  varies  in  different  cases.  In  some  there  is  embolism,  conse- 
quent on  endocarditis,  which  may  complicate  any  one  of  these  diseases, 
but  is  most  frequent  in  scarlet  fever.  In  other  cases,  the  lesion  is 
probably  thrombosis  in  an  artery  or  in  a  surface  vein,  and  the  latter 
is  especially  probable  in  the  case  of  children.    In  other  very  rare 

in  which  benefit  resulted  saggestt  that  s  still  larger  number,  without  benefit*  haw 
been  unpublished. 

•  Tiurch&noff,  <  Schweis.  C01T..BI.,'  1889. 
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cases,  again,  there  k  hseinorrhage.      All  sacli  secoudarj  cerebral 
lesions  are  most  common  in  children. 

The  other  symptoms  met  with  pi*csent  no  general  correspondence 
in  chaitkcter ;  thej  maj  be  cerebral  or  spinal,  or  such  as  indicate  an 
affection  of  the  peripheral  nerves.  In  other  cases  the  symptoms  are 
those  of  functional  disturbance,  sometimes  prolonged.  The  affections 
of  the  nervous  system  which  occur  dnring  the  acute  disease,  besides 
the  vascular  lesions  already  mentioned,  are  generallj  inflammatory, 
and  seem  due  to  the  influence  of  the  virus  of  the  primary  disease, 
which  often  causes  inflammation  in  other  organs.  Those  that  follow 
the  disease  vary  not  only  in  their  character,  but  also  in  the  date  at 
which  they  occur.  Many  facts  make  it  probable  that  they  are  doe  to 
some  product  of  the  organisms  which  may  be  safely  assumed  to 
constitute  the  virus  of  most  of  the  primary  diseases.  This  product 
or  **  toxine  "  has  certainly  sometimes  a  powerful  action  on  the  nerront 
system  (see  *' Tetanus,  Pathology"),  and  it  is  probably  the  agent 
by  which  most  sequelse  are  produced  that  are  not  the  result  of  the 
simple  debility  caused  by  the  acute  maladj. 

Typhoid  Fbvsb. — Apart  from  the  sudden  hemiplegia  already 
mentioned,  which  is  very  rare  in  typhoid  fever,  the  most  eommon 
nerve- symptoms  indicate  a  special  influence  of  the  poison  on  the 
brain.  The  common  deafness  is  apparently  produced  in  this  manner 
by  an  interference  with  the  functions  of  the  auditory  nerve.  Loss  of 
speech  is  not  uncommon.  It  occurs  chiefly  towards  the  dose  of  the 
disease  and  during  convalescence ;  it  may  come  on  as  the  deafness  is 
passing  off.  There  is  generally  complete  speechlessness,  and,  although 
it  is  called  aphasia,  there  is  no  disorder  of  speech,  or  partial  loss,  such 
as  occurs  in  cases  of  organic  disease  of  the  brain.  The  patient  can 
understand  perfectly  what  is  said,  and  may  be  able  to  express  assent 
and  dissent  by  signs,  or  even  to  write.  In  one  case  under  my  observa- 
tion the  condition  developed  gradually  by  a  disuse  of  the  lips,  which 
were  dry  and  cracked;  the  loss  of  the  labial  articulation  rendered  the 
words  almost  unintelligible,  and  they  gradually  ceased  to  be  uttered. 
The  condition  may  last  for  some  weeks.  In  one  recorded  case  it  was 
associated  with  general  choreoid  movements.*  Not  nncounected, 
probably,  with  such  loss  of  speech,  is  the  mental  weakness  that  so 
often  attends  convalescence  from  typhoid  fever,  and  may  amount  to 
actual  imbecility.  Impairment  of  memory  is  common.  Occasionallj 
there  is  some  more  pronounced  mental  derangement,  generally  in  the 
form  of  chronic  delusional  insanity.  These  cerebral  symptoms  always 
pass  away  in  time,  but  in  adults  the  memory  may  never  be  so  good  ae 
before  the  fever. 

Paraplegic  weakness  is  not  uncommon,  and  this  also  occurs  when 
the  disease  is  on  the  decline  or  during  convalescence,  or  at  least 
is  then  recognised.    In  some  cases,  the  weakness  due  to  the  faver 
•  De  U  Harpe, '  Rev.  m^  de  la  Suiue  Bom.,'  1883,  No.  6. 
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seems  to  persist  in  the  legs,  and,  as  in  one  case  under  vnj  observation^ 
when  the  patient  is  seen  some  months  after,  there  is  distinct  defect  of 
power,  with  excessive  knee-jerk  and  foot-clonus.*  Money  has  indeed 
found  that  there  is  generally  an  excess  of  mjotatic  irritability  during 
the  disease. t  In  other  cases  actual  paraplegia  comes  on  more 
rapidly,  although  not  suddenly,  and  may  increase  to  a  considerable 
degree  of  weakness,  although  there  is  rarely  absolute  loss  of  power. 
The  onset  may  be  attended  with  spinal  tenderness,  and  with  byper- 
898thesia  or  various  subjective  sensations  in  the  legs,  and  these  may 
be  followed  by  defect  of  sensation.  It  is  probable  that  the  symptoms 
are  due  to  disseminated  myelitis  of  slight  intensity.  They  usually 
pass  away  in  the  course  of  a  few  weeks.  In  very  rare  cases  paralytic 
symptoms  are  of  greater  severity.  The  weakness,  commencing  in  the 
legs,  may  invade  the  arms,  and  when  such  extension  occurs  rapidly 
the  case  becomes  one  of  the  so-called  "  acute  ascending  paralysis/* 
and  death  has  been  known  to  occur  in  the  course  of  a  few  days. 

Limited  atrophic  paralysis  occurs  in  some  cases,  especially  darings 
convalescence.  It  is  sometimes  very  severe,  and  may  leave  permanent 
disability.  In  acute  cases  the  lesion  is  probably  always  spinal,  ante- 
rior polio-myelitis.  There  is  loss  of  power,  variable  in  extent,  with 
rapid  wasting  and  loss  of  faradic  irritability  in  the  muscles  most 
affected.  Although  a  considerable  amount  of  recovery  always  occnn^ 
there  may  be  permanent  atrophy  of  certain  muscles.  In  one  case  of 
SQoh  acute  atrophic  paralysis,  affecting  only  the  extensors  of  the 
wrists  and  fingers  (as  in  lead-poisoning,  ^.),  with  rapid  loss  of  all 
irritability.  Shore  found  acute  inflammation  of  the  anterior  cornua 
from  the  third  to  the  eighth  cervical  nerves.  The  onset  was  three 
weeks  after  the  typhoid^  and  the  patient  died  from  pneumonia  two 
weeks  later.^  Polio-myelitis  is  more  frequently  secondary  to  typhoid 
fever  than  to  any  other  acute  specific  disease.  When  the  onset  is  sub- 
acute it  is  probable  that  in  many  cases  such  symptoms  are  due,  not  to 
polio-myelitis,  but  to  multiple  neuritis.  This  was  probably  present  in  a 
case  described  by  Alexander,  in  which  typhoid  fever,  in  a  patient  aged 
twenty,  was  followed  by  wasting  of  muscles  with  loss  of  electrical 
irritability  and  of  the  knee-jerk,  and  paralysis  of  one  vocal  cord. 
The  development  of  the  palsy  was  accompanied  by  severe  pains  in  the 
legs.§  Secovery  was  complete.  Such  symptoms  have  probably  been 
due  to  neuritis  in  cases  in  which  they  involved  all  the  extremities, 
since  this  sequel  has  also  been  proved.  The  distinction  of  the  central 
or  peripheral  nature  of  many  cases  is  very  difficult,  and  depends 
chiefly  on  the  presence  of  pains  in  the  hands  and  of  nerve  tenderness. 
In  some  cases  of  local  atrophy,  as  of  one  arm,  pains  and  tendemeikS 

*  It  is  not  uncoinmoo  for  adultt  after  typhoid  never  to  regain  the  good  walking 
powers  they  had  before  the  iUnesi^  although  there  k  nothing  that  can  W  caUad 
paralysis. 

t  '  Lancet,'  1885.  $  « St.  Bartholomew's  Hosp.  Bep^,*  xdSL 

I  Alexander,  *  Dent.  med.  Woehenschr.,'  188^  No.  81. 
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have  made  an  isolated  neuritis  probable,  which  may  sometimes  be 
excited  by  even  slight  pressure. 

In  yeiy  rare  instances  paraplegic  or  general  weakness  after 
typhoid  fever  has  been  associated  with  paralysis  of  the  soft  palate, 
but  even  these  cases  do  not  resemble  closely  diphtheritic  paralysis. 
There  is  never  the  loss  of  accommodation,  or  the  slow  progress  of 
palsy  from  one  part  to  another.  * 

Paralysis  of  cranial  nerves  has  been  seen  in  a  few  instances,  and  in 
two  cases,  paralysis  of  the  abductors  of  the  vocal  cords  occurred  in  so 
complete  a  degree  as  to  necessitate  tracbeotomy  (Behn,  YillemiD). 
Optic  neuritis  is  a  very  rare  sequel  of  typhoid  fever.  Localised 
neuralgic  pains  in  the  course  of  the  spinal  nerves  are  occasionally  met 
with  during  convalescence.  They  have  been  known  to  be  accompanied 
by  spots  of  anaesthesia,  and  are  then  doubtless  due  to  neuritis. 
Landouzy  records  a  case  in  which  a  spot  of  such  anaesthesia  in  the 
groin  was  permanent. 

The  muscular  tremor,  which  is  occasionally  so  conspicuous  during 
the  course  of  typhoid,  may  continue  during  convalescence,  and  it  has 
been  known  to  persist  and  to  be  followed  by  the  symptoms  of  dissemi- 
nated sclerosis  (Chauffard,  Ebstein,  and  Westphal).  The  tremor 
never  goes  on  to  paralysis  agitans.  In  girls,  hysterical  symptoms 
are  not  rare  during  the  course  of  the  disease  and  during  convales- 
cence; contractures,  anaosthesia,  and  even  convulsions  have  been 
met  with. 

Ttphus  Fsvxb. — After  typhus  fever,  symptoms  have  been  met 
with  very  similar  to  those  that  may  follow  typhoid.  Paraplegic 
weakness  is,  however,  less  common ;  paralysis  of  cranial  nerves  occurs 
only  in  consequence  of  an  attack  of  meningitis  complicating  the  fever ; 
while  paralysis  of  the  palate  has  not  been  met  with.  Bernhardt  has 
recorded  a  case  of  neuritis  of  the  musculo-spiral  nerve,  which  may 
have  been  set  up,  as  paralysis  in  this  nerve  so  often  is,  by  pressure 
upon  it  during  the  period  of  prostration  and  inertia.  Barely 
symptoms  of  multiple  neuritis  have  followed  typhus.  Optic  neuritis 
has  also  been  observed,  although  even  more  rarely  than  after  typhoid. 

Ebtsipblas  is  seldom  followed  by  paralysis.  In  one  remarkable 
case  t  paralysis  of  the  soft  palate  and  of  the  posterior  crico-aryt»noids 
(abductors  of  the  vocal  cords)  followed  facial  erysipelas  and  one-sided 

*  True  diphtheria  sometimes  complicates  typhoid  fever,  and  may  be  followed  by 
characteristic  paralysis,  as  in  a  case  related  by  Dr.  Marehison.  In  the  cases  in 
which  membrane  iu  the  throat  has  been  regarded  as  an  effect  of  the  typhoid,  it  is 
possible  that  the  viros  of  diphtheria  may  have  been  also  present.  This  point  deserves 
further  consideration  in  the  cases  that  are  followed  by  palatine  p^by,  especially  when 
there  is  general  muscular  weakness.  (See  Boss,  'Congress  American  Phys./ 
1888.) 

t  Keith,  « Berlin,  klin.  Wochenschrift/  1874.  No.  49. 
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SoutLBT  Fbtbb. — Spinal  gjmptoms  are  rare  after  scarlet  fever; 
sadden  cerebral  hemiplegia  is  not  infrequent,  and  is  probably  due  to 
embolism  from  scarlatinal  endocarditis,  or  to  spontaneous  thrombosis. 
It  maj  occur  during  or  apart  from  kidney  sequeles.  CouTulsionSy 
which  may  persist  as  epilepsy,  are  also  more  frequent  after  scarlet 
fever  than  after  any  other  acute  disease  (see  p.  733).  Neuro-retinitia 
has  been  many  times  observed  to  follow  scarlet  fever,  without  any 
renal  complication.* 

MuKPS. — Palsy  of  accommodation  has  been  described,  but  was  met 
with  only  in  one  case  in  an  extensive  epidemic.f  Jeffrey  observed 
paralysis  of  the  limbs  in  one  instance ;  there  was  loss  of  electrical 
irritability  and  of  reflex  action,  and  the  muscles  were  tender.^  It  is 
possible,  however,  that  in  each  of  these  cases  there  may  have  been 
undiscovered  diphtheria;  in  the  second  case,  indeed,  slight  angina 
was  observed. 

MaIiAbial  Fsyeb. — During  the  course  of  severe  malarial  ferer 
singular  paralytic  symptoms  have  been  met  with,  especially  hemi- 
plegia and  aphasia,  which  are  said  to  pass  away  under  the  influence 
of  quinine,  and  are  therefore  ascribed  to  an  effect  of  the  malarial 
poison  on  the  nerve-centres  (Grasset).  G-raver  and  more  lasting  sym- 
ptoms of  the  same  class  have  been  met  with  in  cachectic  subjects, 
and  have  been  ascribed  to  obstruction  of  cerebral  vessels  by  pigmen- 
tary matter.  The  most  frequent  paralysis  due  to  malaria  is  that  of 
the  feet,  less  commonly  also  of  the  hands,  which  is  characteristic  of 
multiple  neuritis.    This  form  has  been  described  in  vol.  L 

Dysentsst,  when  sevei*e,  has  been  followed  by  paraplegia,  com- 
mencing with  tingling  in  the  skin,  and  pains  along  the  course  of  the 
nerves,  succeeded  by  motor  and  sensory  paralysis,  sometimes  with 
muscular  wasting.  The  arms  may  also  be  involved.  These  sym- 
ptoms sometimes  occur  during  the  course  of  the  disease.  They  are 
probably  due  to  myelitis  or  to  peripheral  neuritis.  In  one  case,  exten- 
sive softening  was  found  in  the  cervical  and  lumbar  enlargements 
(Delioux). 

DiABBHCBA. — Simple  diarrhoea,  whether  spontaneous  or  the  result 
of  undue  purgation,  has  been  followed  by  spinal  symptoms,  usually 

*  In  scarlet  fever  there  it  sometimee  falie  membrane  in  the  throat  like  that  of 
diphtheria,  and  the  patients  are  often  said  to  have  had  both  diseases.  Hy  colleagne 
Dr.  Barlow,  whose  experience  of  these  cases  is  very  large,  informs  me  that  he  has 
never  known  diphtheritic  paralysis  to  follow  this  complication,  and  hence  it  is  Tery 
doubtful  whether  the  membrane  is  an  indication  of  true  diphtheria.  It  is  possible, 
however,  that  there  are  two  forms  of  this  complication,  one  truly  diphtheritic  (see 
Heobuer,  '  Jahrb.  f.  Kinderheilk.,'  Bd.  xiv;  and  Demme,  *Bericht  aus  d.  Jenner- 
spital/  Berne,  1878  and  1879). 

t  Boas,  <  Kl.  MonaUbl.  t  Augenh.,'  1886,  p.  273. 

I  Joffroy,  *  Prog,  med.,'  1886,  No.  47. 
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transient,  somelimea  more  severe.  In  womeD,  hysterical  irniptoni 
&Ibo  result  from  the  peculiar!;  depre§Biag  effect  of  iliarrhoBu  ub  tbs 
nervous  syBtem.  Tetany  is  au  occasional  sefjuel,  eapecitiUj  ia  chiUrec, 
in  wbom  exhausting  diarrLceiv  sometimes  causes  also  cerebnl  ibrout- 
bosU,  or  the  sTmjitoms  of  cerebral  aufemia termed  "  lijdroc«phEto>d " 
(see  p.  370J.  " 

Acute  Rheitmatibu.— !No  palej  is  common  in  connection  'itl 
ftcute  rheumatism,  except  the  embolic  hemiplegia  that  is  the  mait 
of  endocarditis.  Myelitis,  especially  polio -myelitis,  has  been  tbou|:U 
to  be  a  frequent  sequel,  but  the  cases  on  which  this  opini-^n  hm  Wn 
based  have  been,  for  the  most  part,  those  in  whiuh  pains  in  the  hmbi 
have  attended  the  onset  of  the  spinal  disease,  and  have  given  risf  I0 
au  erroneous  diagnosis  of  acute  rheumatism.  It  is  {lossible,  hovtrcr, 
that  rheumatism  and  myelitis  may  both  resalt  from  the  same  ci- 
posure  to  cold,  which  may  certainly  cause  arthritis  and  polyneoritia  m 
coincident  ejects  (see  vol.  i).  A  patieut  aged  tiiirty  had  buUcui« 
articular  rheumatism  of  both  an l(Ie- joints,  with  considerable  puD, 
and  this  was  followed  by  iacoiuplete  palsy  of  all  limbs,  disturluuK^ 
of  sensibility,  partial  atrophy  of  the  muscles  with  the  dege'uenti<< 
reaction,  loss  of  the  knee  jerk,  trtmors,  aud  involuntary  twitchiDf;t; 
the  facial  nerves  were  also  involved,  and  eome  optic  neuritis  iu[rf- 
Tciied.' 


INFLUENZA. 


There  is  no  acute  malady,  with  the  eicep'inn  of  diphtberis,  altrr 
which  disturbance  of  the  nervous  system  is  so  frequent  as  tlhr 
influenza,  and  there  is  certainly  no  disease  that  haa  such  nrt^ 
nervous  sequelie.  Ttiis  effect  of  influeuEa,  although  long  known,  hu 
never  been  perceived  so  distinctly  as  in  the  severe  outbtvalt  of  ilw 
last  four  years,  1890-93.  Functional  disturbance  of  the  uerroui 
system  seems,  indetd,  to  be  a  direct  effect  of  the  virus  of  the  dii™^ 
since  it  forms  an  almost  constant  feature  of  the  acute  aSKtida. 
That  which  exists  during  the  febrile  stage  may  persist  in  iimlir 
form  for  many  days  or  weeks  aft«r  the  geueral  ilistuibaoci:  Isaiu 
end.  Symptoms  of  similar  or  different  nature  may  develop  «it!iin  t 
fortnight  of  the  cessation  of  the  ai-ute  attack ;  and,  lastly,  duria;  thu, 
or  afterwards,  organic  disease  may  develop  in  the  central  orgaoi  or 
peripheral  nerves.  Some  of  iha  most  severe  sequels,  moreover,  lu<e 
followed  second  or  third  attacks  of  influenta  which  wci-e  miM.  aud 
BometiDies  even  trifling.  On  the  other  Laud,  theie  ha^  been  a  i'*- 
position  to  associate  with  iufluenza  affections  of  the  nervous  tpHtm 
which  have  come  on  six,  nine,  or  twelve  months  afler  the  prinvy 
disease,  without  any  other  connection  with  this  tbas  soine 
•  l(en>iik.  'Naur.  CwitnlbU'  16S6.  No.  t4. 
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tnent  of  coDstitutional  strength,  such  as  follows  every  depressing 
acute  illness.  Sucli  remote  affections  cannot  be  regarded  as  the 
specific  consequences  of  influenza.  Moreover,  many  of  the  direct 
sequelae  cannot  be  regarded  as  quite  special,  since  so  often  a  previous 
disposition  to  them  can  be  distinctly  traced. 

The  mental  state  and  physical  depression  or  inertia,  seldom 
absent,  rarely  cease  with  the  acute  attack ;  this  almost  universal 
sequel  has  become  familiar  to  every  one.  It  is  not  surprising  that, 
especially  in  predisposed  individuals,  definite  melancholia  should 
grow  out  of  it,  sometimes  of  the  hypochondriacal  type,  sometimes 
with  definite  delusions,  and  occasionally  with  suicidal  impulses. 
Delirium  occurs,  though  not  frequently,  in  the  acute  stage,  and  there 
may  be  subsequently  a  period  of  mental  derangement  with  excite- 
ment, sometimes  with  hallucinations ;  it  is  very  rare  for  this  oondi- 
tion  to  amount  to  actual  mania.  Mental  dulness  is  more  frequent^ 
and,  in  the  old,  it  may  amount  to  positive  dementia,  which  is  some- 
times actual  mindlessness.  Very  seldom  influenza  has  been  followed 
by  advancing  symptoms  of  general  paralysis  of  the  insane,  chiefly 
when  commencing  symptoms  had  previously  existed.  With  the 
exception  of  the  last,  and  of  senile  derangement,  these  psychical 
sequelsB  are  usually  transient,  melancholia  being  the  most  pro- 
longed. 

Of  other  forms  of  functional  disturbance,  hysteria  is  very  common 
in  those  who  are  predisposed  to  it,  and  has  been  met  with  in  men  and 
in  cbildren,  and  in  almost  every  phase.  A  state  of  trance,  simple  or 
eataleptoid,  has  occurred  immediately  after  the  febrile  stage.  Con- 
vulsions of  epileptic  character  have  commenced  soon  after  influenza^  or 
have  then  recurred  after  a  long  period  of  freedom ;  and  in  one  case 
the  acute  illness  had  scarcely  ceased  when  the  symptoms  of  idiopathic 
tetanus  developed  and  caused  death  in  seven  days. 

Corresponding  to  the  prominence  of  pain,  especially  in  the  head  and 
back,  as  a  symptom  of  influenza,  we  meet  with  various  forms  of  nen* 
ralgia  as  frequent  sequelss.  Some  of  these  are  at  first  very  severe,  at- 
tended with  local  tenderness,  and  so  persistent  as  to  make  it  probable 
that  there  was,  in  the  beginning,  a  definite  neuritis.  The  intercostal 
nerves,  the  nerves  of  the  arm,  and  the  sciatic  nerve  are  not  uncommon 
scats  of  such  symptoms.  Apart  from  such  isolated  neuritis,  many  cases 
h  ive  been  recorded  in  which  the  characteristic  indications  of  multiple 
neuritis  came  on,  one  or  two  weeks  after  the  primary  disease,  and  con- 
tinued for  several  weeks  or  even  months,  passing  away,  however,  as  a 
rule,  sooner  than  those  of  common  toxic  origin.  In  such  cases  there 
have  been,  besides  symmetrical  nerve-pains  and  tenderness,  muscular 
atrophy  with  the  reaction  of  degeneration,  loss  of  the  knee-jerk, 
parsesthesia,  and  sometimes  impairment  of  sensibility;  as  a  rule^ 
however,  the  sensory  fibres  have  seemed  to  suffer  less  than  the  motor. 

Especially  in  patients  who  inherit  or  have  acquired  gout,  or  have 
suffered  from  rheumatism,  severe  and  verv  obstinate  forms  of  what 
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maj  be  termed  "fibroas  rbenmatiBm  "  are  occasionallj  set  up  bj 
influenza,  commeneing  soon  after  the  latter  baa  terminated,  but 
continuing  for  many  months,  and  even,  in  late  life,  passing  into  a 
malady  likelj  to  end  only  with  life.  Pain  on  moyement — in  some  part 
of  the  upper  limbs,  or  especiallj  of  tbe  trunk,  the  loins,  or  one  lumbar 
and  inguinal  region,  and  often  tbe  hip  and  tbigh — is  associated  with 
spontaneous  pain  and  diffuse  tenderness.  There  maj  be  greater  pain 
and  tenderness  along  one  or  more  nenres  in  the  region,  suggesting 
their  implication.  The  pain  and  tenderness  may  inyolye  tbe  spine, 
but  not  in  equal  degree  with  tbe  other  parts,  and  often  with  similar 
extensions.  Such  symptoms  continue,  but  without  any  further 
development.  In  other  cases,  moreover,  such  pains  in  tbe  fibrous 
tissues  become  especially  severe  about  tbe  joints,  and  these  may 
become  distinctly  inflamed.  In  some,  the  hip  or  knee,  in  others, 
the  finger. joints  thus  suffer;  in  tbe  latter  case  botb  hands  are 
involved;  there  is  arthropatbic  wasting  of  tbe  muscles,  and  tbe 
malady  may  assume  tbe  aspect  of  pronounced  rheumatoid  arthritis. 

Grave  inflammations  occasionally  develop  in  tbe  nerve-centres, 
nsually  during  the  febrile  stage  of  tbe  disease,  as  a  result  of  special 
intensity  of  its  virus.  Tbey  are  comparable  to  tbe  pneumonia  tbat 
occurs  at  the  same  stage,  and  is  often  associated  with  tbese  affections 
of  tbe  nerve-centres.  The  latter  comprise  cerebral  meningitis, 
hsomorrhagic  cerebritis,  myelitis, — cbiefly  in  tbe  cervical  region  and 
associated  with  meningitis,  or  else  disseminated,  occurring  in  scattered 
foci  throughout  tbe  cord.  These  affections  often  cause  deatb. 
Although  they  commence  during  the  acute  stage  of  the  disease,  and 
occasionally  very  soon  after  its  onset,  their  effects  may  only  be 
obvious  after  that  stage  is  or  sbould  be  over,  by  a  persistence 
of  cerebral  disturbance — wbicb  may  at  first  bave  been  ascribed  to  tbe 
derangement  of  function  by  the  blood-state— or  by  tbe  supervention 
of  sucb  symptoms  when  the  patient  seems  passing  into  convalescence, 
or  of  other  symptoms,  sucb  as  acute  paralysis,  wbicb  are  unlike  tbose 
tbat  are  met  with  in  the  acute  stage. 

These  nerve  disturbances  seldom  involve  tbe  cranial  nerves.  Only 
in  multiple  neuritis  has  facial  paralysis  and  conspicuous  difficulty  of 
swallowing  been  observed.  Althougb  infrequency  of  the  beart's 
action,  and  vomiting  without  nausea,  may,  during  tbe  febrile  stage, 
sbow  a  special  action  of  tbe  poison  on  the  centres  of  tbe  medulla 
oblongata,  these  effects  are  not  usually  prolonged.  In  the  eye,  how- 
ever, optic  neuritis  has  been  occasionally  observed  immediately  after 
tbe  acute  affection,  as  after  so  many  otber  acute  diseases,  and  tbe 
influence  of  the  blood-state  is  also  sometimes  manifested  by  retinitis 
with  spots  like  those  of  the  renal  form,  botb  when  there  is  no  albu- 
minuria and  when  there  is,  and  also  witb  or  without  inflammation 
of  tbe  papilla.  Ketro-ocular  neuritis  bas  also  been  met  witb,  attended 
only  very  slight  visible  inflammation, 
e  treatment  of  these  varied  sequoias  of  influenxa  presents  no 


DIPHTHlRina  PABALTSIS.  WS 

■pecial  features ;  it  is  the  same  as  that  of  tlie  same  aftectioiis  when 
thej  occur  in  consequence  of  other  causes. 


DIPHTHEEITIC  PARALYSIS. 

Diphtheria  is  frequently  succeeded  bj  paralysis  of  definite  and 
peculiar  character,  such  as  is  not  met  with  after  other  acute  diseases, 
or  is  met  with  only  in  extremely  rare  instances.  The  occurrence  of 
paralysis  after  low  forms  of  sore  throat  has  long  been  known,  and  was 
described  by  the  elder  Chomel  as  obsenred  in  an  epidemic  at  Paris  in 
1748,  by  Ghisi  in  Italy  in  1749,  and  by  Bard  at  New  York  in  1771. 
When  diphtheria  came  to  be  distinguished  from  other  forms  of 
angina,  it  alone  was  found  to  be  succeeded  by  this  paralysis.  Hence 
it  is  almost  certain  that  the  epidemic  sore  throats  which,  in  the  last 
century,  were  followed  by  paralysis,  were  also  diphtheria.  It  is, 
indeed,  believed  by  some  that  a  similar  paralysis  occurs,  in  rare  cases, 
after  simple  or  herpetic  tonsillitis,  but  the  evidence  of  this  is  not  con- 
clusive.* It  is,  on  the  whole,  probable  that  all  sore  throats  followed 
by  paralysis  are  diphtheritic.  At  the  same  time  other  maladies  are 
occasionally  followed  by  paralysis,  due  to  a  process  similar  to  that 
which  causes  this  form,  but  the  nature  of  the  primary  disease  has 
usually  been  distinct.     They  have  been  already  mentioned. 

The  frequency  with  which  diphtheria  is  followed  by  paralysis  seems 
to  vary  in  different  epidemics  and  at  different  ages;  it  has  been 
variously  stated  at  from  8  to  66  per  cent.  It  is  probably  not  far 
from  the  truth  to  say  tbat,  on  an  average,  one  fourth  of  those  who  do 
not  die  from  the  primary  disease  subsequently  suffer  from  paralysis. 
Its  occurrence  is  not  influenced  by  sex,  but,  according  to  the  statistics 
collected  by  Landouzy,t  age  distinctly  increases  the  liability  to  suffer. 
The  sequel  may,  indeed,  occur  at  any  age,  from  two  years  upwards* 
but  adults  furnish  a  larger  proportion  of  the  cases  of  paralysis  than 
of  dipbtberia.  Sixty-eight  cases  of  paralysis  were  distributed  as 
follows  (Landouzy)  :— Under  10,  fifteen;  10— 20,  eighteen ;  20—80, 
thirteen  ;  30 — 40,  eight ;  40 — 50,  eight ;  over  50,  six.  From  this  it 
would  seem  that  the  tendency  to  paralysis  is  very  slight  in  early 
infancy,  and  that  it  increases  the  older  the  sufferer.  I  have  seen  one 
severe  case  at  the  age  of  sixty. 

The  previous  health  of  the  patient  seems  to  have  no  influence ; 
paralysis  does  not  occur  more  frequently  in  the  weak  than  in  the  strong. 

*  Cases,  however,  have  been  met  with  (see  p.  917)  thst  suggest  that  a  paralytia 
closely  analogous  to  diphtheritic  paralysis  may  occur  as  a  primary  affection  withoot 
any  preceding  acute  disease,  and  may  ran  a  course  similar  to  that  which  aoectads 
diphtheria.    I  have  seen  one  or  two  cases  suggestive  of  this  conclusion. 

t  '  Des  Paraljsies  dans  lea  maladies  aigues,'  Paris,  1880. 
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Nor  do6f  the  wereritj  of  the  attack  of  diphtheria  detenniiie  Am 
ooenrrenoe  of  palaj ;  it  is  eqnallj  likelj  to  follow  attacks  that  aie 
severe  and  those  that  are  trifling.  It  occurs  after  diphtheria  of  the 
surface  as  well  as  after  that  of  the  throat.  The  celebrated  alie  aist 
Oriesinger  died  from  paraljsis  sacceeding  a  diphtheria  limited  to  the 
wound  produced  bj  opeaing  a  peritjphlitic  abscess. 

THme  of  On$et, — As  a  rale  the  primar?  disease  is  orer  before  the 
paralysis  comes  on,  the  most  common  time  beiog  the  second  or  third 
week  after  the  termination  of  the  throat  affection.  Sometimes, 
howe?er,  it  commences  dnring  the  coarse  of  the  diphtheria,  from  the 
fifth  to  the  tenth  daj,  and  it  has  been  known  to  commence  as 
early  as  the  second  day.  These  statements  apply  to  definite  loss  of 
power. 

Stvptoics. — The  onset  of  the  paralysis  is  nsnally  marked  by  no 
general  symptoms,  but  now  and  then  a  slight  elevation  of  temperature, 
and,  in  children,  restlessness  and  irritability,  may  precede  it,  and  they 
may  also  accompany  its  subsequent  extension.  Tbe  first  part  to  be 
affected  is  usually  the  palate,  and  fluids  are  found  to  regurgitate 
through  the  nose.  Vision  for  near  objects  is  then  interfered  with,  in 
consequence  of  loss  of  power  of  accommodation.  These  two  palsies 
are  almost  invariable.  Subsequently,  and  less  frequently  (in  about 
half  the  cases),  the  limbs  become  weak,  and  often  tht'y  are  the  seat  of 
nnmbfiess  or  tingling,  and  sensation  may  be  definitely  impaired.  Less 
frequent  are  i>aralyse8  of  the  muscles  of  the  trunk,  neck,  and  larynx, 
disturbed  innervation  of  the  heart,  weakness  of  the  external  ocular 
muscles,  of  tbe  bladder  and  rectum,  and  loss  of  sexual  power. 

The  characteristic  of  diphtheritic  paralysis  is  its  gradual  onset  and 
progress  in  each  part,  and  the  way  in  which  different  and  often 
distant  parts  are  affected,  one  after  the  other.  The  loss  of  motor 
power  is  accompanied,  and  indeed  preceded,  by  a  loss  of  royotatio 
irritability,  evinced,  in  the  case  of  the  legs,  by  tbe  loss  of  the  knee- 
jerk.  When  the  weakness  is  considerable,  the  electric  irritability  of  the 
muscles  is  usually  changed,  and  there  is  moderate  wasting.  The  fact 
that  the  knee-jerk  disappears  before  the  onset  of  the  palsy  is  part  of 
a  wider  fact,  that  the  knee-jerk  is  often  lost  after  diphtheria  in 
cases  in  which  no  paralysis  occurs.  This  was  discovered  by 
Bernhardt,*  and  bus  since  been  abundantly  confirmed.  He  found 
the  knee-jerk  was  lost  in  no  less  than  two  thirds  of  the  cases 
examined  (twenty-two  in  number),  in  which  there  was  no  definite 
palsy.  The  loss  occurred  usually  during  the  second  month, 
sometimes  towards  tbe  end  of  the  first  mouth,  i,  e.  three  or  four 
weeks  after  the  onset  of  the  primary  disease.  It  both  disap- 
peared and  returned  fir^t  on  one  side,  and  in  one  case  the  loss  was 
unilateral.f      Sometimes,  however,  the  knee-jerk  is  lost  during  the 

ircbow's  Archiv,'  1885,  Bd.  xcix,  p.  293. 

ing  to  Money,  tbe  lou  way  be  preceded  bj  a  brief  exaggeration  (*  Treat- 
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acute  disease.  E?eii  wheo  there  is  no  paralysis,  months  have  elapsed 
before  it  could  be  obtained. 

The  paralysis  of  the  palate  is  shown  by  the  Toice  acquiring  a  nasal 
tone,  and  by  the  partial  regurgitation  of  liquids  through  the  nose 
dunng  deglutition.  The  nasal  tone  is  of  course  due  to  the  cavity  of 
the  nose  not  being  shut  off  during  phonation ;  and  hence  also  the 
explosive  consonants  are  imperfectly  pronounced:  p^  for  instance, 
becomes  m,  and  the  patient  is  unable  to  distend  the  cheeks  or  to  blow 
out  a  candle.  The  closure  of  the  anterior  nares  at  once  removes  this 
disability.  Gargling  also  is  no  longer  possible.  On  inspection,  the 
palate  is  seen  to  bang  more  vertically  than  normal,  and  when  the 
l>atient  utters  the  sound  "ah**  it  is  not  raised  as  in  health.  One 
side  is  sometimes  lower  than  the  other,  but  it  is  rare  for  one  side  to 
be  paralysed  alone.  There  is  usually  distinct  loss  of  sensibility  in  the 
palate;  the  patient  does  not  know  when  it  is  touched,  or  the  touch 
occasions  no  discomfort  or  reflex  action,  although,  if  the  back  of  the 
pharynx  is  touched,  evidence  of  sensibility  is  at  once  obvious.  Very 
rarely  anaesthesia  has  been  observed  without  motor  palsy.  When 
the  paralysis  has  lasted  some  time,  the  palatal  muscles  cannot  be 
stimulated  by  faradism  as  readily  as  in  health. 

Paralysis  of  the  pharynx  is  not  common,  but  may  occur,  and  may 
be  so  considerable  as  to  render  swallowing  almost  impossible.  The 
pharynx  has  even  been  relaxed  to  such  a  degree  as  to  form  a  pouch  in 
which  food  accumulates.  If  it  occurs  early  it  is  a  grave  sign.  In  the 
larynx,  paralysis  of  the  upper  part  (superior  laryngeal  nerve)  is  more 
frequent  than  that  of  the  vocal  cords  (inferior  laryngeal  nerve).  In 
the  former  case  the  epiglottis  stands  erect  against  the  base  of  the 
tongue,  and  does  not  descend  over  the  opening,  during  the  act  of 
deglutition,  in  consequence  of  the  weakness  of  the  depressora.  The 
upper  part  of  the  larjnx  is  insensitive,  although  when  a  foreign  body 
reaches  the  vocal  cords  pain  is  felt.  Hence  food  is  apt  to  get  into  the 
larynx  and  to  cause  coughing.  The  voice  is  hoarse,  probably  in  con- 
sequence of  paralysis  of  the  crico-thyroid  muscle,  but  the  vocal  cords 
move  as  usual.  In  other  cases  there  is  paralysis  in  the  region  of  the 
inferior  laryngeal  nerve,  and  phonation  may  be  impossible.  The 
laryngoscope  then  shows  immobility  of  the  cords  and  sometimes  a 
preponderant  weakness  of  abduction,  so  that  the  cords  are  not  sepa- 
rated during  inspiration.  In  one  fatal  case,  at  the  end  of  the  first 
week,  swallowing  was  impossible,  and  there  was  complete  motor  and 
sensory  paralysis  of  the  larynx.*  One  vocal  cord  is  seldom  affected 
alone,  but  the  left  was  motionless,  while  only  the  tensors  were  feeble 
in  the  right,  in  a  case  in  which  the  palate  was  paralysed  on  the  left 
side  and  much  weakened  on  the  right.f 

ment  of  Dit.  in  Children,'  p.  515).  Bristowe  ha«  observed  it  to  persist  during 
paralysis,  and  afterwards  for  a  Ume  to  disappear,  no  doabt  on  account  of  the  special 
local  variations  in  the  incidence  of  the  toxic  influence. 

•  Caigcr,  'Lancet,'  ii,  1889.  f  J.  B.  Ball,  -Lancet,'  1890. 
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The  tongue  ii  paralysed  onlj  in  rare  cases.  Paralysis  of  the  face 
is  also  rare,  but  there  is  occasionallj  distinct  loss  of  power  on  one 
side,  and  the  lips  are  sometimes  weak.  Verj  rarelj  there  is  con- 
siderable bilateral  paralysis,  either  of  all  parts  of  the  face,  or  of  the 
lower  portion  only. 

Special  8ente$. — Next  to  the  affection  of  the  palate,  both  in  fre- 
qaencj  and  in  time,  is  loss  of  power  of  accommodation  of  the  eye, 
from  paralysis  of  the  ciliary  muscle.  This  is  always  described  bj  the 
patient  as  "failure  of  sight,"  but  only  rision  for  near  objects  is 
impaired.  It  has  been  alleged  that  the  **  far  point*'  is  more  distant 
than  under  normal  circumstances,  but  this  statement  is  probably 
erroneous.*  The  degree  to  which  sight  is  affected  depends  on  the 
refraction  of  the  eyeball,  t.  0.  on  the  degree  to  which  the  power  of 
aooommodation  is  habitually  employed.  With  normal  refraction, 
sear  rision  is  considerably  interfered  with  ;  the  patient,  for  instancis 
oannot  read,  while  distant  vision  remains  good.  In  hypermetropia 
this  effect  is  still  more  marked ;  while  if  there  is  myopia  rision  may 
suffer  little  or  not  at  all,  because  the  patient  does  not  need  to  accom- 
modate. Before  inferring  the  absence  of  paralysis  from  the  absence 
of  affection  of  sight,  it  is  therefore  necessary  to  ascertain  that  the 
patient  is  not  myopic.  Both  eyes  are  always  affected,  although  one 
may  suffer  before  the  other.  The  failure  of  accommodation  reaches 
its  height  in  a  few  days,  and  usually  lasts  for  two  or  three  weeks. 
The  action  of  the  pupil  to  light  may  be  sluggish,  but  is  rarely  lost ; 
usually  there  is  contraction  on  an  effort  at  accommodation,  eren  when 
no  accommodation  is  possible ;  but  occasionally  this  associated  action 
is  lost  with  accommodation,  although  the  light-reflex  remains.  The 
external  muscles  of  the  eyeball  are  also  sometimes  affected.  As  the 
oilimry  muscle  is  regaining  power  there  may  be  undue  convergence  on 
accommodation  from  the  increased  roluntary  effort  affecting  the 
internal  recti  in  undue  degree.  The  most  common  palsy  is  weakness 
of  the  internal  recti  conjoined  with  the  paralysis  of  the  ciliary  moBcle, 
so  tliat  the  eyes  tend  to  diverge,  just  as  they  often  do  in  near-sighted 
persons  who  do  not  use  accommodation.  Occasionally  there  is  para- 
lysis of  the  external  recti.  I  have  once  seen  double  ptosis,  and  para- 
lysis of  all  the  muscles  supplied  by  one  third  ner?e  has  been  observed. 
In  two  cases,  almost  all  the  muscles  of  both  eyes  became  paralysed. 
In  one  the  right  eye  was  quite  motionless,  and  in  the  left  the  only 
action  was  in  the.  external  rectus ;  the  eyelids  also  drooped :  in  thm 
limbs  there  was  ataxy  and  some  loss  of  power.  The  ocular  palsy 
lasted  a  month  (Uhthoff).  In  the  other  case,  all  the  ocular  muscles 
of  both  sides  were  |>aralysed  and  the  fields  of  vision  were  restricted. 
There  was  also  paralysis  of  palate,  right  side  of  the  face,  and  muscles 
of  the  neck,  and  ataxy  of  the  limbs.  The  patient  died ;  the  morbid 
appearances  will  be  mentioned  presently .f    I  have  also  seen  a  patient 

•  See  Schmidt-Rimpler, '  Berlin,  klin.  WoebenichrV  1884,  No.  7. 
t  Mendel.     For  the  reference  to  these  caaet  tee  p.  190. 


SYMPTOMS.  907 

who  described,  as  part  of  the  palsy  after  diphtheria  at  the  age  of 
twenty- two,  double  Tision  and  double  ptosis.  In  four  cases  with 
paralysis  of  some  ocular  mnscles,  described  by  Morton,  these  came 
on  four  to  seven  weeks  after  tbe  diphtheria,  and  lasted  four  to 
twenty-six  weeks.  Sometimes  there  is  slight  paralysis  of  one  or 
another  of  the  ocular  muscles,  varying  from  day  to  day. 

There  is  not  often  any  other  obvious  affection  of  sight  than  that 
which  results  from  the  paralysis  of  accommodation.  Nevertheless  it 
is  probable  that  a  ooncentrio  contraction  of  the  fields  of  vision  is  not 
uncommon  ;  it  is,  as  it  were,  masked  by  the  effect  of  the  cycloplegia» 
and  so  generally  escapes  notice.  An  example  of  it  has  been  published 
by  Jessop,*  and  it  was  present  in  the  case  of  ophthalmoplegia  men* 
tioned  above.  It  was  found  by  Herschel  in  no  less  than  five  out  of 
thirteen  cases  of  diphtheritic  cycloplegia  examined.f  No  morbid 
change  has  been  observed  with  the  ophthalmoscope.^ 

Of  the  other  special  senses,  hearing  is  seldom  impaired,  although  a 
case  of  transient  complete  deafness  has  been  recorded  by  Tooth.  §  I 
have  twice  known  the  sense  of  taste  to  be  lost,  and  in  one  instance 
smell  was  impaired,  although  taste  was  normal. 

Limbs. — The  affection  of  the  limbs  succeeds  that  of  the  soft  palate. 
The  loss  of  motor  power  always  comes  on  gradually,  and  Taries  mueh 
in  degree,  but  is  rarely  or  never  absolute.  It  is  usually  bilateral  and 
symmetrical ;  one  side  may  be  affected  more  than  the  other,  but  there 
is  never  limited  hemiplegia  weakness.  The  legs  commonly  suffer 
before  the  arms.  The  muscles  become  flabby  and  toneless;  the 
common  loss  of  the  knee-jerk  has  been  already  mentioned.  The 
weakness  may  merely  be  sufficient  to  render  the  patient  unduly 
fatigued  with  slight  exertion,  or  it  may  be  such  that  standing  is 
impossible.  When  considerable,  there  is  a  peculiar  gait  that  is  very 
suggestive ;  the  legs  are  moved  as  if  they  were  at  once  heavy  and 
limp,  and  there  is  not  tbe  aspect  of  stiffness  so  often  seen  in  spinal 
paraplegia.  If  the  affection  is  slight  there  may  be  no  change  in 
electric  irritability,  but  when  considerable  weakness  has  existed  for 
two  or  three  weeks  there  is  generally  a  diminution  of  irritability  to 
faradisiition,  which  may  proceed  to  almost  complete  loss.  The 
muscles  still  respond  to  tbe  voltaic  current,  and  their  reaction  to  it 
may  be  altered  as  in  ordinary  peripheral  paralysis  (see  vol.  i,  p.  54). 
The  irritability  of  the  nerve-trunks  is  lessened  to  both  faradism  and 
voltaism.     Superficial  reflex  action  is  also  diminished  or  lost. 

In  slight  cases  sensation  may  be  unaffected,  but  it  usually  suffers 
when  the  motor  paralysis  is  severe,  and  occasionally  it  is  impaired 
when  there  is  little  motor  weakness.    Subjective  sensations  of  "  numb* 

•  •Trans.  Ophth.  Soc.,'  1886. 
t  *  Berlin,  klin.  Wocbenscbrift.*  1883.  No.  30. 

X  Care  must  be  taken  not  to  mistake  for  tbii  the  hystericml  amblyopia  whidi,  im 
Kirls,  sometimes  comes  on  dnrinf^  dipbikeritio  paralyns  (see  p.  900). 
§  '  Brit.  Med.  Journ.,'  18d3. 
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EieBs,"  tingling,  "pins  and  nepJles,"  formication, 
times  b; perns tbeaia,  may  precede  diminution  of  seneibilitj,  nod  m 
often  complaioed  at  wlien  there  la  no  actual  loss.  Wben  lbi«  eiiHl 
it  mfty  iovoWe  equally  pain  and  touch,  or  tactile  aensibility  ftlone;  i 
is  always  greatest  towards  the  extremity  of  the  limba,  I  haTeknowi 
anteathesia  to  be  confined  to  the  fingers  and  thumb  of  one  bat 
case  in  wbicb  both  tactile  and  painrul  sensibility  bad  been  IobI  oth 
both  let^s.  Sometimes  the  distribution  of  anesthesia  U  peculiu;  li» 
tips  of  the  fingers  may  be  alone  afEeuted.  In  one  patient,  tnctib 
sensibility  was  lost  ou  the  palms  and  soles  and  preserved  eUewtieni. 
even  on  the  dorsal  surfaces  of  the  hands  and  feet.  In  one  C 
aniesthesia  of  the  eitreuiities  esti'nded  to  the  middle  of  one,  and  lit 
upper  part  of  the  other  forearm,  and  to  the  middle  of  each  ibigh.*' 
If  there  have  been  pains  in  the  limbs,  the  loss  of  seDsation  mif 
correspond  to  them  in  position.  Muscular  lensibility  may  alw  t|l 
im|>aired. 

Often  there  is  clumsiness  or  di-finite  inco- ordination  of  i 
over  and  above  the  weakness,  and  this  may  be  marlied  vhea  thenU 
little  or  nu  loss  of  power.  In  some  cases  it  is  associated  witli  ( 
neous  aiiffisthesia,  but  it  is  cei'taialy  independent  of  this,  since  it  bM 
■  been  observed  wben  sensatiou  whs  unaffected.  The  inco-ordinttiM 
may  involve  the  arms  or  legs  or  both.  In  the  legs  the  disorder  nif 
closely  resemble  locomotor  ataiy,  for  which  it  is  occuionsllf 
mistaken;  the  aneesthegia  and  absent  knee-jerk  facilitute  tbe  e 
Sometimes  in  the  arms  tbo  disorder  of  movement  resembles  tbatd 
general  paralysis  of  ihe  insane— tliere  are  slight  irregular  tnitchiif; 
niovemeiita,  which  may  render  it  difficult  for  the  patient  bo  take  hoM' 
of  an  object. 

The  trunk  muscles  are  less  frequently  afiected  than  are  those  of  til 
limbs,  but  they  may  becomnso  weak  that  the  patient  is  unable  to  tan 
OTer  in  bed.  Tbe  paralysis  of  the  intercoatals  may  interfere  setiooi^' 
with  resjiiration,  and  iioexpelled  mucus  may  accumulate  in  the  hmt 


chial  tubes  and  give  rise  to  alarming  paroxysms  <if  dyipncEA,  wiiini 
in  children  are  often  einited  by  emotion.  Ducbenne  aeteTt«d  tbit 
the  muscles  of  the  bronchial  tubes  are  paralysed  in  tbfse  ca«M.  b 
the  fact  rests  on  inadequate  evidence,  since  there  is  usually  snfficw 
weakness  of  the  tlioiiicio  muscles  to  explnin  the  symptoms.  WhW 
the  weakness  invades  the  neck  muscles,  the  head  cannot  be  suppail(4i 
and  the  diuphrngm  sometimes  ceases  to  act.  The  latter  is  a  giW^ 
svmptom,  and  if  it  anpervenes  on,  or  is  quickly  followed  by,  weakiieu4 
tbe  intercustals,  death  usually  follows.  Fortunately,  the  paral.nil 
rarely  reaches  ita  height  in  the  two  sels  of  respirawrj  musclM  >t  Qf^ 

8ym|>toms  of  cardiac  failure  are  among  the  most  grave,  but  tmogj 

the  less  common  manifestations  of  tbe  disease,  and  are  suppoMd  H 

depend  on  paralysis  of  the  vagus.     Iiregulnrity  of  ths  acbioa  of  Ml 

■  Halla^r, '  Hoip.  Tld.'  Bud  'Neur.  CeDt.,'  ISM). 
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heart  is  not  uncommon  apart  from  grayer  cardiac  symptoms.  Of 
these  the  first  indication  is  generally  retardation  of  the  pulse,  which 
may  afterwards  become  unduly  rapid,  and  irregular  or  intermittent. 
In  some  cases,  the  retardation  precedes  the  quickening  of  the  pulse. 
In  either  condition,  fatal  syncope  may  occur.  According  to  Leyden, 
those  symptoms  ought  to  be  ascribed  to  the  degeneration  of  the 
muscular  substance  of  the  heart  rather  than  to  true  paralysis  of 
the  pneuQiogastric ;  but  it  is  more  probable  that  the  yisible  changes 
in  the  cardiac  tissue  are  the  result  of  the  nerve  lesion.  Dyspnoea  and 
irregular  breathing  are  sometimes  associated  with  the  cardiac  sym- 
ptoms, and  have  been  likewise  ascribed  to  an  affection  of  the  yagus. 

The  bladder  is  affected  only  in  yery  severe  cases.  There  may  be 
either  retention,  with  or  without  oyerflow  incontinence,  or  there  may 
be  simple  incontinence.  The  anal  sphincter  seldom  suffers,  but  the 
obstinate  constipation  sometimes  met  with  has  been  ascribed  to  a 
paralysis  of  the  muscular  coat  of  the  intestine.  Loss  of  sexual  power 
is  not  uncommon  in  adult  males.  Symptoms  of  yaso-motor  paralysis 
are  neyer  met  with,  nor  is  there  any  marked  tendency  to  disturbance 
of  the  nutrition  of  the  skin. 

CompliccUiotu. — Convulsions  haye  been  obseryed  in  a  few  yery 
severe  cases,  in  which  the  paralysis  has  commenced  during  the  course 
of  the  primary  disease.  They  are  to  be  regarded  rather  as  a  compli- 
cation of  the  diphtheria  than  as  part  of  the  paralysis,  and  probably 
result,  in  most  cases,  from  an  organic  cerebral  lesion.  Hysterical 
paralysis,  motor  and  sensory,  occasionally  complicates  a  true  diph- 
theritic palsy  in  those  who  are  predisposed  to  hysteroid  disturbance. 
Hysterical  symptoms  may  also  succeed  the  specific  paralysis.  This 
complication  sometimes  giyes  rise  to  much  difficulty  in  diagnosis,  as 
will  be  mentioned  presently. 

Three  other  forms  of  palsy  may  be  associated  with  diphtheria.  In 
the  course  of  this,  as  in  most  other  acute  specific  diseases,  sudden 
hemiplegia  may  indicate  the  occurrence  of  a  vascular  lesion  of  the 
brain,  either  thrombosis,  embolism,  or  a  hssmorrhage.  Death  may 
result,  as  in  two  of  three  cases  mentioned  by  Mendel:  in  one  of 
these  a  post-mortem  examination  showed  a  small  hsmorrhage,  the 
size  of  a  cherry-stone,  damaging  the  internal  capsule.*  The  para- 
lysis is  often  permanent. 

Secondly,  diphtheritic  paralysis  may  be  accompanied  by  the  rapid 
paralysis  of  the  whole  of  one  cranial  nerve,  differing  in  its  isolation 
and  rapidity  from  the  ordinary  palsy,  and  such  paralysis  may  be  per- 
manent. Paralysis  of  the  muscles  of  mastication,  so  that  the  jaw 
could  not  be  raised,  followed  ordinary  diphtheritic  paralysis  in  a  boy 
of  iw^Te,  and  was  unchanged  fourteen  months  afterwards.f  Such 
is  probably  due  to  an  acute  nuclear  inflammation. 

•  'Naur.  Centralbl.,'  1885,  p.  133. 

t  DondM  Grant,  Brit.  Laryngol.  Assodation,  Dec.,  1892. 
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Thirdly,  some  time  after  diphtheria, and  usuallj  after  the  ordinarj 
palij,  the  sjmptomt  of  slow  degeneration  of  certain  cranial  nerres 
maj  derelop  and  gradually  increase  during  many  months.  In  one 
case,  weakness  of  the  lips,  tongue,  and  pharynx  had  thns  developed, 
together  with  partial  external  and  internal  ophthalmoplegia  and 
primary  atrophy  of  the  optio  nerves.  In  each  seat  the  symptoms 
became  stationary  before  they  were  complete,  and  remained  unchanged. 
In  another  case,  a  woman  of  forty,  sight  began  to  fail  six  months 
after  diphtheria,  and  was  almost  lost  at  the  end  of  another  year. 
Two  and  a  half  years  after  the  primary  disease  there  was  grey 
atrophy  of  both  discs,  left  internal  ophthalmoplegia,  and  weakness  of 
some  of  the  movements  of  both  eyeballs,  especially  upwards. 

Albuminuria  is  very  common  in  diphtheritic  paralysis,  usually  per- 
sisting from  the  primary  disease.  In  severe  cases,  that  are  quickly 
fatal,  it  is  seldom  absent. 

Course  and  Duraiion. — Diphtheritic  paralysis  Taries  extremely  in 
its  extent,  severity,  and  course.    Mot^r  and  sensory  symptoms  may 
lead  the  way.    lu  a  case  very  carefully  observed  by  the  sufferer,  a 
German  physician,  tingling  and  formication  were  followed  by  anses- 
thesia,  and  this  by  motor  weakness  and  ataxy,  and  the  symptoms 
passed  away  in  the  opposite  order.*     In  some  cases  the  palsy  is 
limited,   slight,  and  transient.     In  others,  region  after  region  is 
snccessively  attacked ;  the  parts  which  suffer  first,  as  the  palate  and 
eye,  may  recover  before  the  limbs  are  involved ;  and  when  these  are 
improving,  and  a  speedy  convalescence  is  hoped  for,  paralysis  of  the 
trunk  and  respiratory  muscles  may  come  on  and  throw  the  patient 
into  extreme  danger.    Irregular  waves  of  palsy  seem  to  flow  through 
the  body,  sometimes  quickly,  sometimes  slowly,  and,  determined  as  it 
is  by  influences  that  we  cannot  discern,  its  course  can  never  be  fore- 
told.   As  a  rule,  however,  the  palsy  does  not  return  in  a  part  which 
it  has  once  left,  and  when  local  improyement  has  set  in  it  usually 
continues,  although  other  parts  may  become  weaker.    It  has  been 
said  that  when  the  paralysis  commences  before  the  primary  disease  is 
over,  its  course  from  one  part  to  another  is  slow  and  often  discontin- 
uous, but  when  it  commences  some  time  after  the  primary  disease  it 
exhibits  a  much  slighter  tendency  to  remission  (Saun^).     To  this 
rule,  however,  the  exceptions  are  very  numerous.    In  fatal  cases 
death  often  occurs  early,  even  within  the  first  week  from  the  onset. 
Sir  William  Jenner  has  pointed  out  that  in  the  most  severe  and 
serious  cases  the  interval  between  the  primary  disease  and  the  onset 
of  the  palsy  is  usually  short.     But  the  paralysis  has  deTeloped 
rapidly  and  in  severe  degree,  so  as  to  cause  death  within  a  week,  in 
in  which  it  commenced  a  month  after  the  primary  disease 
over, 
e  total  duration  of  the  paralysis,  both  general  and  local,  Taries 

*  Hausemaon,  '  Vircbow'f  ArohiT,'  Bd.  csv. 
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aooording  to  its  extept,  but  it  generallj  from  six  to  eight  weeks  in 
cases  that  recover.  A  local  paralysis  lasts  longer  if  other  parts  are 
affected  than  if  it  is  the  onlj  manifestation  of  the  disease.  When  the 
palate  alone  is  affected,  it  uauallj  recovers  in  two  or  three  weeks ;  bnt 
if  the  limbs  also  suffer,  the  paralysis  of  the  palate  may  last  a  mnch 
longer  time.  Loss  of  power  in  the  limbs  always  endnres  longer  than 
the  affection  of  the  palate  or  eye ;  it  rarely  passes  away  in  less  than 
two  months,  and  may  last  for  four  or  six  months.  When  definite 
improvement  has  commenced,  it  often  proceeds  rapidly,  although  the 
paralysis  may  have  been  severe  and  of  long  duration.  Thus,  in  one 
case,  paralysis  of  the  limbs  commenced  in  the  seventh  week,  slowly 
increased  until  the  twelfth  week,  remained  almost  complete  until  the 
twentieth  week,  when  improvement  commenced,  and  in  four  weeks 
more  all  trace  of  weakness  had  passed  away.  As  power  is  regained, 
the  electric  irritability  of  the  muscles  becomes  normal.  The  loss  of 
the  knee-jerk  is  the  last  symptom  to  pass  away,  and  often  continues 
for  several  weeks  after  good  power  has  been  regained.  Ultimate 
recovery  is  almost  always  perfect.* 

Death  may  occiir  during  the  course  of  the  paralysis  from  other 
sequelae  of  the  primary  disease,  especially  from  renal  mischief.  The 
palsy  is  fatal  chiefly  by  three  mechanisms.  (1)  Sjncope  from  para- 
lysis of  the  heart.  (2)  Asphyxia  from  paralysis  of  the  muscles  of 
respiration.  (3)  Exhaustion  in  consequence  of  inability  to  take 
sufficient  food,  due  to  paralysis  of  the  pharynx,  or  to  the  anorexia,  and 
to  the  repugnance  to  food  produced  by  the  liability  for  it  to  get  into 
the  larynx.    The  third  mechanism  is  effective  especially  in  children. 

Pathological  Akatomt. — ^The  brain,  spinal  cord,  and  nerves  pre- 
sent, as  a  rule,  no  morbid  appearances  to  the  naked  eye  beyond  a 
variable  amount  of  hypersemia  or  minute  extravasations  into  their 
substance.  Very  rarely  larger  foci  of  haemorrhage  are  met  with  in 
the  brain.  In  one  acute  case,  extravasation  existed  between  the  cmniy 
together  with  many  minute  haemorrhages,  and  extensive  "  diapedesis '' 
of  the  red  corpuscles.f  Such  a  condition  suggests  that  the  intensity 
of  the  poison  had  caused  acute  degeneration  of  the  walls  of  the  vessels. 
Meningitis,  with  scattered  spots  of  exudation  around  the  spinal  cord 
and  medulla  oblongata,  was  found  by  Pierrot  in  one  case,  but  in  this 
the  symptoms  were  different  from  those  of  ordinary  diphtheritic  para- 

*  In  extremely  rare  cases  some  part,  as  the  palate,  has  not  recovered,  and  other 
paralyses  have  developed  and  persisted,  apparently  due  to  chronic  disseminated 
myelitis.  In  one  child  a  form  of  irregular  bnlhar  paralysis  (lip*  i^nd  palate)  dere- 
Itiped  after  diphtheritic  paralysis  at  fonr,  and  persisted  at  eleven  (Stadthagen, 
*  Archiv  f.  Kinderh.,'  Bd.  ▼).  1  have  seen  one  patient  in  whom,  a  year  after  tbt 
diphtheria,  and  when  all  other  syinptoma  had  long  ceased,  there  was  oonsideiabls 
defect  of  power  in  the  muscles  moving  the  left  foot,  with  diminution  of  faradie 
irritability. 

t  Kraus,  *Neur.  Cent.,'  1888. 
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i,  and  death  occurred  on  the  second  day. 
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rie.  164.— Dipbtlieritic  pBra!;eti 
Filirei  fium  &  paialjin)  miiijiii- 
fieceut  pti' pare  lion,  (iretiuliir  bik 
fatt}'  degenereticiii. 


In  the  ordinuy  ten 
lembranea  a.n  ti^njt 
heaJlhy.  except  that  there  nuj  In 
eigiia  (if  congestion,  and  even, in  WM 
cases,  hEpmorrhage  about  ihe  nerrfr 
roots. •  Nor  are  chaoges 
other  oi^ivnawilh  the  en 
heart;   when  death  ocimr* 

(.toraa  of  ca.rdiae  paralyi       ^^ 

stance  of  the  heart  may  be  pftlefm 
degeneration  of  the  muscular  fibrM. 

The  true  pathological   aoalomj  at 
the  disease  is  revealed    oiilj  by  tbi 
ujicroscope.     The  Tuuscles  ha^O 
times  been  found    nonoal;  in  olb<t 
cases,  especially  those  of  loi^ 
tion,  granular  and  fatty  degeneratkt 
of  the  fibres  has  been  found,  ramU* 
in  degree,  even  in  the  same  part  A 
the  muscle  and  lu    different  partarf 
the  same  fibre  (Fig.  164).    Tbisehanji 
is  usuHlly  most  intense  in  the  i«l>H 
but    has    been    found    also   io   tfc* 
muscles  of  the  lioibs.     Io  i 
cases,    however,    notably    i 
aeries  of  four,    preauniably  oJk 
served    in    one    epidemic, 
paralysed  muscles  presented  llM, 
signs  of  intense  pareach;  ' 

and     interstilial 
and  degeneration ;  in  thow 
,e  were  only  weak  the  change* ' 
II.  slighter,   while    in    the    ne 

and   centres  no  morbid  chaiifl 
ii)  cuuld  be  detected.f 
','       In  almost  all  cas 

tion  is  found  in  the  oerres  gO> 
in  to  tbe   paralyaod  parts,  eitl 

globules  of  myelin.  nerres  or  in  tbeir  whole  eittS^. 

e.  A  fibre  in  which  tbe  deg.ne™tlng   even  including  theanteriorroo* 

tb«  «.is-c, Under  only  eov*T«l  with  tbe   and,   m  rare  cases,  tbe  post«n« 

tbickfned  alieiktb.  roots  J      The   change    not  oaiy. 

corresponds  to  the  palsy  in  distribution,  but  is  proportioned  to  it 

•  Buhl,  ■  Zeitscb.  (.  fli..l..'  18R7.  p.  359.       t  Hoobhan*.  ■  Virch.  Arehir,-  Bd.  at 
I  Amheii..,  ■  A.  f.  Kinderhrilk.,'  liiL 
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(Aftor  Meyer,  'V 
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DDclei  of  tbeebt'iitbi  the  iixls-c>li: 
eonlinnong.  althcugh  tbe  mednllary 
]m  interrupted  f<>r  ■  ibort  disiSDO'. 
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degree.    It  coDsists  (see  Tig.  165)  in  segmentation  anci  breaking  up  of 
the  white  snbstance  of  the  oeire-fibres,  sometimes  a  multiplication  of  the 
nuclei  of  the  sheath,  and  an  accumulation  of  grannie  corpuscles  among 
the  remains  of  the  fibres.     The  axis-cjlinders  usually  persist,  except 
where  the  destruction  of  the  medullarj  sheath  is  most  advanced,  and 
there  thej  may  be  interrupted,  and  in  some  cases  thej  have  even  disap- 
peared from  the  peripheral  parts  of  manj  fibres.    There  is  not,  as 
a  rule,  any  inflammatory  change  in  the  interstitial  tissue  of  the  nerves, 
and  the  primitive  sheath  is  generally  unchanged.     The  alterations  are 
very  conspicuous  in  the  nerves  of  the  palate,  where  they  were  dis- 
covered by  Charcot  and  Yulpian  in  1862,  and  to  these  nerves  it  was 
thought  the  change  was  confined,  until  it  was  found  in  the  anterior 
spinal  roots  by  Buhl  in  1867,  and  in  the  phrenic  nerve  by  Louville  in 
1872 ;  but  the  wide  extent  of  the  change,  and  its  correspondence  with 
the  position  and  degree 
of    the    paralysis,    were 
only    demonstrated    by 
Dejerine  in  1878.«    The 
alteration  (which  can  be 
best  revealed  by  treating 
recent    s^^ecimens    with 
osmic     acid)     is     thus 
limited,  as  a  rule,  to  the 
nerve-fibres.    It  is  essen- 
tially the  same  as  occurs 
in    simple    degeneration 
of  nerves,  and  is  often 
described  as  ^'parenchy* 
matous  neuritis.*'     It  is 
the    more    marked    the 
longer  the  paralysis  has 
lasted.  It  has  even  been 
found  (in  one  series)  in  all 
the  cranial  nerves,  except 
the  first,  second,  seventh, 
and  eighth. t   Interstitial 
multiplication  of  nuclei  has  been  seldom  observed,  except  in   the 
nerves  of  the  palate,  but  it  was  present  in  the  case  of  ophthalmo- 
plegia mentioned  on  a  preceding  page;   the  nerves  to  the  eyeball 
muscles  presented  indications  of  interstitial  inflammation,  as  w»*ll  as 
the  acute  degenerative  changes  in  the  fibres  themselves.     Minute 
haemorrhages  were  found  in  the  sixth  nerves.     In  one  exceptional 
case,  Meyer  found  nodular  swellings  of  various  nerves,  formed  bv 
cellular  elements  which  separated  the  nerve-fibres  (Fig.  166,  lowest 
figure). 

•  Since  oorrobonted  by  Meyer,  Qaocber,  Ambeim^  MarUn,  and  many  other 
obeerren.  f  ArDbeim,  loc.  cit. 


Fia.  166. — Interttitiel  and  parencbymatoof  obaassa 
In  tbe  pbrenic  nerve  t  otmic  moid  preperatione. 
(After  Meyer,  loo.  cil) 

Tbe  three  leparate  fibres  fbow  degeneration  of 
tbe  nerve-fibrea  (sef^menUttion  of  tbe  myeli.i, 
Ac  )p  with  tome  increafte  of  the  nuclei. 

The  lower  prroup  of  fibree  It  from  one  of  the 
nodiiUr  NwelHnfi^  on  the  tame  nerve,  and  showf, 
in  Addition  to  the  degeneration  of  the  fibres, 
eooiiderable  increaie  in  tbe  intentitial  tiMae. 
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If  ibe  elements  of  the  spinal  cord  are  treated  with  osmic  acid  in  the 
recent  state,  the  motor  cells  are  sometimes  found  in  a  state  of  intense 
granular  and  fatty  degeneration,  such  as  is  shown  in  Fig.  167.     In  the 

hardened  spinal  cord  the  white 
columns  are  always  normal,  and 
in  many  cases  no  change  has 
been  found  in  the  grej  substance. 
In  othera,  however,  the  motor 
nerve-cells  of  the  anterior  comua 
have  been  found  altered,  either 
swollen,  and  unduly  homogeneous 
or  vitreous  in  aspect,  or  smaller 
than  normal,  and  often  with 
shrunken  processes.*  In  rare  in- 
stances collections  of  nuclei  have 
been  found  in  the  grey  substance. 
Of  other  changes  which  have  been 
described,  the  significance  is  very 
doubtful ;  such  are  "  rarefaction 
of  the  grey  substance"  (Yulpian) 
and  an  increase  of  nuclei  around 
the  central  canal,  often  filling  up  its 
Fig.  167.— Motor  nerve-celU  from  the  lumen — an  appearance  frequently 
anterior  cornu  of  the  fpinal  c-ord  in  a  geen  in  cords  from  healthy  sub- 
fstal  ceee  of  diputbentio  pamlviis.   ..  ^      i*t.*  iii        *.<■ 

Recent  preparation  treated  with  otmic  J^^ts,  and  which  IS  probably  with- 

acid.  out  significance    in    this  or    any 

other  disease. 

As  a  rule,  no  organisms  can  be  found  in  the  nerve-centres, 
although  accumulations  of  micrococci  in  the  vessels  were  described 
by  Oertel,t  &nd  of  rod-shaped  bacteria  by  Klebs.^  A  remarkable  case 
has  been  described  by  Bubl,§  in  which  the  nerve-sheaths,  &q,,  were  in- 
filtrated with  bodies  described  as  like  those  in  the  false  membrane. 
In  this  case  there  were  also  numerous  infarcts  in  the  brain,  as  if  from 
extensive  vascular  obstruction. 


Pathology. — The  alterations  in  the  nerves  agree  perfectly  with  the 
indications  afforded  by  the  electrical  reactions  in  severe  cases.  ||     There 

•  Vulpian.  •  Mai.  du  Syst.  Nerv.,'  1878;  Wjerine,  *  Gai.  des  HAp.,'  1880.  No.  42; 
Abercrombie,  'Trans.  luternat  Med.  Congret*,'  1831;  Percy  Kidd,  'Med.-Cbir. 
Trans.,'  1883;  ShHrkey, '  Brain/  181)0.  Kidd  obMrvod  eitenaive  vaouoUtion  of  the 
cells,  llie  probable  signifli-ance  of  this  change  has  been  already  mentioned*  it 
seems  to  occur  in  cells  the  nutrition  of  which  is  gravely  altered.  Kidd's  figures  of 
the  vacuolated  cells  are  almost  exactly  like  those  found  by  Sankey  and  myself  in  the 
dflg  in  chorea  ('Med.-Chir.  Trans./  1879). 
^■IH  'Ziemssen's  Handb./  ii,  1876,  p.  608. 
^^^fc  Bulenburg'i  *  Real- En  cyclop./  iv.  p.  167.  §  *  Zeitsch.  f.  Biol./  1867. 

^BThe  significance  of  the  eloctricnl  reactions  was  pointed  out  sa  ^^g  ago  aa  1866 
Semsseu  ('  Berl.  kl.  Wocheuschrift,'  186^  Noa.  48  and  44). 
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is  the  loss  of  faradic  irritability  wbicli  always  indicates  degeoeration  of 
the  nerve-fibres,  and  the  persistence  of  voltaic  irritability  which  shows 
that  the  muscular  tissue  still  preserves  its  contractile  power.  The 
alterations  in  the  nutrition  of  the  muscular  fibres,  sometimes  found, 
are  those  that  may  occur  in  other  forms  of  nerve  degeneration  and 
neuritis,  and  correspond  to  this  also  in  their  inconstancy  and  variations.* 
In  such  cases  it  is  probable  that  the  muscular  changes  are  purely 
secondary  to  those  of  the  motor  nerve-fibres.  But  in  other  cases  it 
would  seem  as  if  the  cause  of  the  palsy  had  acted  solely  on  the 
muscles,  since  changes  were  found  in  these  alone  (see  p.  912). 

The  degeneration  of  the  nerve-fibres  is  certainly,  in  most  cases,  in- 
dependent of  any  alteration  of  the  cells  of  the  spinal  cord ;  it  is  most 
intense  at  or  near  the  periphery,  extending  upwards  for  a  variable  dis- 
tance, and  thus  it  agrees  with  the  alterations  so  often  found  in  cases  in 
which  a  primary  degenerative  neuritis  has  resulted  from  the  influence  of 
a  toxic  agent.  But  in  other  cases  considerable  change  in  the  nerve-roots 
has  been  associated  with  slighter  but  unequivocal  alterations  in  the 
motor  cells  of  the  spinal  cord.  A  transient  and  slight  lesion  of  the 
cells  often  causes  a  greater  degeneration  in  the  fibres,  but  the  fact 
that  perfect  recovery  and  regeneration  of  the  nerves  occurs  in  diph- 
theritic paralysis,  shows  that  its  cause  cannot  be  an  actually  destructive 
alteration,  and  its  peripheral  intensity  shows  that  it  is  there  in- 
dependent of  changes  in  the  cells. 

Thus  the  facts  of  pathological  anatomy  show  that  the  motor  palsy  de- 
pends essentially  on  acute  alterations  in  the  nutrition  (revealed  by 
changes  in  the  structure)  of  the  lower  segment  of  the  motor  path  (see 
voL  i,  p.  176),  essentially  "  parenchymatous,"  beginning  in  the  nerve- 
elements  themselves,  although  vascular  disturbance  may  be  associated 
with  it,  as  it  so  often  is  with  various  acute  derangements  of  nutrition. 
But  the  facts  also  show  that  the  three  motor  structures,  the  nerve-cells, 
the  fibres,  and  the  muscles,  suffer  in  various  degrees.  The  affection 
of  the  fibres  is  by  far  the  most  frequent ;  that  of  the  cells  is  slightei', 
inconstant,  and  independent ;  that  of  the  muscles  is  usually  moderate 
and  secondary  to  that  of  the  nerves,  but  occasionally  is  primary, 
intense,  and  almost  or  quite  isolated.  To  the  rule  that  the  neuritis 
is  not  interstitial,  one  frequent  exception  should  be  noted,  that 
of  the  nerves  of  the  palate.  The  palatine  nerves  are  contiguous 
to  the  inflammation  of  the  primary  disease,  and  it  is  probable  that 
they  are  influenced  by  the  abundant  growth  of  organisms  in  the 
false  membrane,  which  often  penetrate  into  the  substance  of  the 
mucous  membrane,  and  even  into  the  tissue  beneath.  Interstitial 
inflammation  may  ascend  nerves,  although  the  purely  parenchymatous 
neuritis  only  descends  them  ;  hence  it  is  not  surprising  that  the  pala- 
tine nerves  should  sometimes  present  evidence  of  inflammation  through 
a  considerable  extent.      Their  affection  was  long  held  to  be  the 

*  Occasionally  in  injaries  to  nervei  or  in  disease  of  the  Miiterior  grey  matter  of 
the  cord«  the  muscular  fibres  present  very  intense  granular  and  fatty  degeneration* 
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meobanism  bj  wbich  tbe  wbole  of  the  nonrous  lesion  was  produced. 
It  was  tbougbt  that  the  inflanimation  asceods  tbese  nerves  to  tbe 
centre,  and  there  spreads.  But  tbe  discovery  of  tbe  lesion,  and  the 
demonstration  that  it  is  as  discontinuous  as  the  palsj,  have  rendered 
tbe  theory  chiefly  of  historical  interest,  although  it  has  been  eyen 
lately  maintained  that  palatine  anessthesia  may  be  caused  by  the 
compression  of  the  nerves  by  inflammatory  products. 

The  special  susceptibility  of  the  palate  is  not,  however,  altogether 
explained  by  the  fact  that  the  local  inflammation  may  extend  to  the 
sheaths  of  tbe  palatine  nerves.  A  considerable  time  usually  inter- 
venes between  the  primary  angina  and  the  palsy  of  tbe  palate,  and  the 
latter  may  be  the  first  symptom  of  the  palsy  that  follows  diphtheria 
of  a  surface  wound,  when  the  throat  affection  is  altogether  wanting. 
From  this  it  is  evident  that  there  is  a  special  susceptibility  of  the 
centres  or  nerves  of  the  palate.  If  this  is  true,  it  becomes  a  questiou 
whether  the  local  inflammation  has  as  much  to  do  with  the  occurrence 
of  palsy  of  the  palate  as  the  state  of  its  nerves  would  suggest.  The 
peculiar  influence  of  some  poisons  on  certain  parts  of  the  nerve- 
centres  is  well  known,  and  is  illustrated  in  this  disease  by  the  para- 
lysis of  accommodation — a  phenomenon  as  remarkable,  if  not  more 
remarkable,  than  the  paralysis  of  the  palate.  The  lesion  underlying 
the  cycloplegia  has  not  yet  been  discovered,  and  we  do  not  know 
whether  it  is  central  or  peripheral.  In  the  association  of  the  changes 
in  the  medulla,  in  hydrophobia,  with  the  affinity  of  the  virus  for  the 
salivaiy  gland,  we  have  a  peculiar  and  significant  central  and  peri- 
pheral correspondence. 

The  impairment  of  sensation  is  certainly  due,  in  many,  and  probably 
in  most  cases,  to  the  degeneration  of  the  sensory  nerve-fibres. 
Whether  an  affection  of  the  nerve- eel  Is  of  the  cord,  in  which  the 
fibres  end,  co-operates  in  producing  the  symptom  we  do  not  know. 
It  is  not  improbable,  but  the  evidence  on  which  such  a  central  oau8<5 
of  ansBsthesia  has  been  assumed  (even  recently)  is  invalid.  It  is  the 
symmetry  and  limitation  of  the  loss,  in  such  cases  as  that  in  which  it 
involved  only  the  palms  and  soles.  Peripheral  fibres  possess  a  sus- 
ceptibility related  to  their  position,  which,  alike  mysterious  and  certain, 
g^ves  rise  to  a  distribution  of  symptoms  suggestive  of  a  central 
disorder.  It  is  possible,  indeed,  that,  as  is  certainly  the  case  with 
the  motor  structures,  the  central  and  peripheral  sensory  elements  may 
possess  a  corresponding  local  instability  of  resistance  to  the  action  of 
a  special  virus. 

The  isolated  loss  of  the  knee-jerk  may  be  due  to  impairment  of  the 
motor  cells  or  fibres ;  when  there  is  actual  palsy,  the  motor  lesion 
affords  an  ample  explanation  of  the  loss,  since  the  symptom  would 
certainly  result  from  the  structural  changes  discovered  in  these  ca^es. 
An  alternative  explanation  of  the  isolated  loss  is  that  there  is  an 
tion  of  the  sensory  muscle-nei-ves  analogous  to  that  which 
ibably  causes  the  symptom  in  tabes  (see  vol.  i,  p.  428).     Distinct 


DUGN0818.  917 

muscular  ansBstbesia  has  been  observed  in  diphtheritic  palsj,  and  an 
affection  of  these  Derves,  or  of  their  central  cells,  is  the  probable 
explanation  of  the  ataxj  that  is  sometimes'so  conspicuous.  According 
to  this  theory,  the  resemblance  between  post-diphtheritic  ataxj  and 
the  condition  of  the  tabetic  patient  is  more  than  superficial,  since  the 
inco-ordination  of  tabes  is  chieflj  due  to  an  afi^ection  of  these  nerves. 
The  relation  of  diphtheritic  paralysis  to  the  primary  disease  is  a 
subject  on  which  recent  investigations  have  thrown  much  light, 
direct  and  indirect.  Such  changes  as  underlie  the  symptoms  have 
always  been  found,  when  their  cause  could  be  ascertained,  to  be  due 
to  the  action,  on  the  structures,  of  a  poison  circulating  in  the  blood. 
It  is  thus  brought  into  contact  with  the  nerves,  of  which  some  are 
especially  susceptible  to  its  influence.  Of  this  many  instances  have 
been  adduced  ("  Multiple  Neuritis,"  in  vol.  i).  The  poison  seems  to  be, 
as  a  rule,  a  chemical  substance,  and,  when  due  to  a  specific  disease,  is 
produced  by  the  organisms,  directly  or  indirectly.  Very  clear  proof 
of  this  has  been  furnished  in  the  case  of  tetanus,  and  a  similar,  if 
less  complete  proof,  in  the  case  of  diphtheria,  has  been  supplied  by 
the  important  investigations  of  Martin  .*  He  finds  that  an  album inose 
is  present  in  the  blood  in  diphtheria  which,  injected  into  rabbits, 
causes  not  only  the  same  symptoms,  but  also  the  same  nerve  lesions 
as  are  met  with  in  diphtheritic  palsy  in  man.  He  believes  tbat  it  is 
not  due  directly  to  the  bacilli  of  diphtheria,  but  that  these  produce  a 
ferment,  which  acting  on  proteids  in  the  tissues,  especially  in  the 
spleen,  convert  them  into  the  toxic  albuminose.  It  is  probable,  however, 
tbat  more  facts  have  yet  to  be  discovered  regarding  the  "toxine." 
The  differences  in  the  structure  tbat  suffers  in  different  cases  of 
paralysis,  and  perhaps  in  different  epidemics,  suggest  that  the 
material  varies  in  precise  character  and  action,  and  that  more  than 
one  may  be  formed,  as  in  the  case  of  tetanus.f  Moreover  other 
varieties  in  the  agents  may  occasionally  exist,  and  may  explain  such 
&cts  as  the  remarkable  series  recorded  by  Boissarie  %  In  a  certain 
district  of  Paris  there  occurred  a  series  of  cases  of  severe  diphtheria, 
and  at  the  same  time  a  series  of  cases  of  paralysis  of  the  palate, 
eyes,  limbs,  heart,  &c.,  perfectly  like  that  which  occurs  after  diph- 
theria, and  accompanied  by  albuminuria.  The  remarkable  fact  is  that 
in  these  cases  of  primary  palsy,  there  was  no  history  of  preceding 
sore  throat,  and  in  several  of  the  cases  distinct  diphtheria  followed 
the  paralysis,  which  lessened  during  the  throat  affection.  Some  of 
the  cases  of  primary  palsy  seemed  distinctly  to  arise  by  infection. 

Diagnosis. — A,  definite  attack  of  diphtheris^  and  the  characteristic 
onset  of  the  subsequent  paralysis,  render  the  diagnosis  as  a  rule  a 

•  S.  Martin,  <  QuUtonian  Lectares,'  1892. 

f  Martin  Msames  that  the  bacilli  of  diphtheria  do  not  enter  the  blood,  bat  organ* 
iimt  have  been  occasionally  fonnd,  as  we  have  seen.  In  the  nerve-structures. 
I  '  Gaz.  Hebd.,'  1881,  Not.  80  and  21. 
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ampk*  matter.    It  is  odIj  when  the  nature  of  the  preceding  dii 
luw  escaped  rerognitiou  that  any  real  difficulty  occurs.     It  must  l»e 
Tememtiered  that  an  offensJTe  discharge  from  the  nose  is  sometimes 
the  chief  indication  of  diphtheria.     But  the  onset  by  an  affection  of 
the  throat  and  eye,  and  the  subsequent  progressive  paraljsis  in  the 
limbB,  are  so  distinctive  as  to  indicate  at  once  the  nature  of  the 
symptoms,  and  often  also  that  of  the  preceding  sore  throat.     In  most 
OBMib  of  this  character  in  which  a  mistake  is  made  there  has  been  a 
ooDsideraMe  interval  between  the  throat  affection  and  the  palsj.* 
Greater  difficulty  is  presented  by  those  cases  in  which  little  attention 
has  been  paid,  not  only  to  the  primary  disease,  but  also  to  the  early 
symptoms,  which  may  pass  away  before  the  limbs  become  affected. 
"bi  such  a  case  the  later  symptoms  may  be  ascribed  to  a  primary 
dismso  of  the  spinal  cord.     The  absent  knee-jerk  and  ioco-ordination 
aay  simulate  locomotor  ataxy,  or  the  weakness  may  be  mistaken  for 
snple  paraplegia,  or  the  wasting  be  ascribed  to  a  subacute  polio. 
Myelitis.     An  important  distinctive  feature  is  the  nianner  in  which 
the  weakness  spreads  slowly  from  one  i>art  to  another,  often  lessening 
in  the  part  first  attacked.     In  such  cases  careful  inquiry  will  gen«*. 
rally  elicit  a  history  of  transient  difficulty  in  swallowing  and  in  read- 
ing, commencing  not  long  after  a  sore  throat.     The  change  in  elec- 
trical irritability  is  usually  much  slighter    than  in  acute  atrophic 
|>aralysi8,  while  in  the  latter  there  is  no  affection  of  sensation,  and 
there  is  a  more  sudden  onset.     The  onset  of  diphtheritic  paralysis 
is  more  rapid  than  is  common  in  ataxy,  from  which  also  the  marked 
weakness  and  the  absence  of  much  pain  help  to  distinguish  it.     In 
simple  spinal  parapl*>gia  the  knee-jerk  is  usually  excessive,  and  it  ia 
never  absei)t  unless  there  is  marked  wasting  or  ansesthesia  in  the  thigh. 
It  is  not  often  that  there  is  any  difficulty  in  distinguishing  between 
diphtheritic  paralysis  and  hysteria.    The  affection  of  the  palate,  almost 
invariable  in  the  fonner,  is  never  met  with  in  the  latter  disease.     A 
difficulty  is  sometimes  occasioned  by  the  fact  that  a  true  diphtheritic 
paralysis  may  be  succeeded  by  hysterical  palsy  or  accompanied  by 
other  hysterical  symptoms.     Thus,  in  one  case,  paralysis  of  the  palate 
and  ciliary  muschi  had  ceased,  but  was  succeeded  by  general  loss  of 
power  and  of  sensation,  supposed  also  to  be  diphtheritic.     The  girl 
was  lying  in  bed  almost  motionless,  with  universal  aneesthet^ia  and 
convergent  strabismus  from,  it  was  assumed,  paralysis  of  both  sixth 
nerves.     Under  emotional  excitement,  however,  the  limbs  could  be 
moved  with  considerable  force.      The  ansesthesia  was  universal  in 
extent,  a  most  unusual  symptom  in  diphtheritic  paralysis.     Moreover, 
the  eyes  could  be  moved  to  right  and  left,  but  the  convergence  wua 

*  Thus  A  youngs  man  came  to  me  with  distinct  symptoms  of  diphtheritic  para- 
1^'sis,  the  nature  of  wliich  bad  not  been  recognised.     He  had  lost  a  brother  from 
iphtheria  three  montlis  before,  and  the  patient  himself  hud  suffered  from  a  won 
t  ten  days  before  liis  brother  was  taken  ill.     He  had  not  seen  a  doctor*  ooo- 
ng  thut  such  affections  "  were  better  left  alone." 
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maintained  daring  the  movement  and  was  tbas  clearly  due  to  con- 
siderable spasm  of  the  internal  recti ;  aU  the  symptoms  passed  away 
after  a  few  days'  "  moral  treatment."  In  sach  cases  the  knee-jerk 
may  give  important  guidance.  Thus  a  girl  presented  herself  with 
weakness  of  the  left  leg,  and  ansesthesia  of  both  leg  and  arm,  sym- 
ptoms that  had  existed  since  an  attack  of  diphtheria  six  months 
before.  There  was  also  loss  of  accommodation  and  of  converg. 
ence.  The  latter  were  no  doubt  diphtheritic,  but  the  knee-jerk  in 
the  leg  was  normal,  and  this  made  it  probable  that  the  weakness  and 
the  ansBsthesia  were  purely  functional — an  opinion  confirmed  by  the 
preyious  history  of  the  patient  and  the  subsequent  progress  of  the 
case.  She  bad  had  a  similar  transient  hemiplegic  attack  two  years 
before,  and  faradism  remored  the  palsy  in  a  few  days. 

The  Prognosis  in  diphtheritic  paralysis  is,  on  the  whole,  good  in 
cases  of  deliberate  onset,  so  long  as  there  is  not  grave  exhaustion 
from  the  preceding  disease,  evidence  of  cardiac  paralysis,  weakness  of 
the  muscles  of  respiration,  or  inability  to  take  food.  In  each  of  these 
conditions  there  is  danger.  Considerable  retardation  in  the  heart's 
action  is  also  a  very  serious  symptom,  and  so  is  extreme  frequency  or 
irregularity.  The  failure  of  respiratory  power  is  most  grave  when 
both  the  intercostal s  and  the  diaphragm  become  weak  at  the  same 
time  ;  the  amount  of  mucus  accumulating  in  the  chest  is  an  accurate 
indication  of  the  degree  of  danger.  Paralysis  of  the  vocal  cords  is 
rarely  a  cause  of  death,  because  it  is  usually  incomplete,  but  paralysis 
in  the  region  of  the  superior  laryngeal  nerve  is  serious,  because  it  is 
so  often  associated  with  pharyngeal  paralysis ;  food  readily  enters  the 
insensitive  opening  to  the  larjnx,  and  may  thus  cause  great  distress, 
and  even  reach  the  lungs  and  set  up  a  form  of  pneumonia.  Paralysis 
of  the  muscles  of  the  neck  is  a  rather  grave  symptom,  because  paralysis 
of  the  diaphragm  and  pharynx  so  often  occur  in  conjunction  with  it. 
The  sooner  the  paralysis  comes  on  after  the  primary  disease,  and  the 
more  rapidly  it  develops  to  severe  degree,  the  greater  is  the  danger 
to  life. 

The  duration  of  an  attack  is  difficult  to  foretell.  As  a  rule,  the  more 
severe  the  palsy,  the  longer  will  it  last.  If  the  paralysis  of  the  palate 
is  considerable  and  lasts  some  weeks,  it  is  improbable  that  the  limLs 
will  escai)e,  or  that  the  attack  will  be  over  in  less  than  two  months. 
If  the  legs  become  very  feeble,  the  arms  will  almost  certainly  suffer  also. 
On  the  other  hand,  if  the  paralysis  of  the  palate  is  brief  in  duration 
there  is  a  fair  prospect  that  the  limbs  may  escape.  It  must,  however, 
be  remembered  that  complete  recovery  from  the  early  initial  sym- 
ptoms does  not  preclude  the  occurrence  of  others,  but  it  is  not  probii- 
ble  that,  in  such  a  case,  they  will  be  severe.  Loss  of  faradic  irritability 
in  any  region  is  proof  that  the  palsy  there  will  last  for  many  weeks ; 
and  if  to  this  is  added  the  loss  of  voltaic  irritability  in  many  musdes 
the  danger  to  life  is  considerable,  because  the  poison  is  intense. 
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Ijaii,  ftod  deatb  occurred  od  the  wcond  ia.j.  lo  the  ordinuj  form 
of  poll;  the  membruiei  ore  &lnjB 
be&lthy,  except  th&t  thet«  nuj  be 
■igni  of  congeition,  and  eveo,  io  loiue 
OOKi,  bsmorrbage  about  the  nerre- 
rooti.*  Nor  are  chaugea  fouod  in 
other  oi^uiiritb  tbe  exceptioDOf  the 
heart;  when  deatb  ocvuri  with  ajiu- 
ptonu  of  cardiac  paralysi*,  the  snb. 
stance  of  the  heart  ma;  be  pale  from 
degeneration  of  the  masuular  fibrea. 

The  true  pathological  anatomy  of 
the  diseaae  ii  revealed  oolj  b;  the 
microaoope.  The  muaclea  have  lome- 
times  beeu  found  normal ;  in  other 
case*,  eipecially  thoie  of  long  dur^i- 
tion,  granular  and  fatty  degeneration 
of  the  fibrea  hai  been  found,  variabU 
in  degree,  even  in  the  tame  part  of 

he.    lU.— dpLtberitie    unljili.  the  muicle  and  in  different  parts  of 

ES.pt^'.,srriz,""rd-  «i....™«b™(Fig.iM).  Thi.«h«.g. 

bttj  degMwtmtion,  i>  uaually  most  intense  in  the  palate, 

hilt    has    been    found    alio    in    the 

muscles  of  the  limbs.    In  aome 

however,  notably    in    a 

series  of   fuur,   presamablj  ob< 

served    in    one    epidemic,    the 

paralyaod  muscles  presented  tbe 

•igiia  of  intense  parenchTmatoua 

and      interstitial    inflammation 

and  degeneration  ;  in  those  thut 

fte.   iflS.— Ch«ng«  Id  th«  Bbm  of  tlia  were  only  weak  the  changes  were 

wtrrior  root*,  pltTO-Mnntna  prcpmiUon.  slifrhter,    while    In    the    nerves 

Aftor  M,ye,,  ■  Virohow-.  ArcUiv.'  Bd.  ,   »         '.^  „„  , 


change 


(After   Bcyer,   •  lacuowt  Areut,'    BO.         j  .  v'j 

}.„j       '  and   centres  no  morbid 

•.  Ovs^Towth  of  tha  protoplMin  and  could  be  detected.f 
Mcld  of  th.  .heHth  j  th,  ,ii,.c;  Under  1.        j^     j^^^j  ^j  ^^^  degenera- 

li  interrupted  f<>r  a  ihort  clbiinee.  tlOU  is  fouud  in  the  nerves  going 

t.  Accuinolation  of  gr«nule  inMM^  in   to   the    paralysed   parU,  either 

.  pUe«*lnterTiiptinfF  theaili-cTUndm'.rnB-    ■      ^,  •    i        i        ^       i    ^i 

LnU  of  »hlch  c.n  b.  «Mn'b.f«n  th.   »«>  ^^«    peripheral  parU  of    tbe 

(lobule*  of  mjeliD,  nerves  or  iu  their  whole  ettent, 

...A  flbr«  in  wbUh  the  d.Kfiier.ting   even  including  theanteriorrooU, 

white  tubrUncs  eeuea  luiidenlj,  li-sving         ,     .  "  ,,  .      . 

tba  aiii-cylitider  oalj  cowtnd  with  the   and,  in  rare  cases,  tbe  posterior 

tbiekened  ilisath.  roots.  J      The   change   not  ouly 

oorresponds  to  the  palsy  in  distribution,  but  is  proportioned  to  it  in 

•  BahL  -  ZaitMh.  t.  Biol.,'  1B67,  p.  359.       t  Hocbbsai,  '  Tirch.  Archi*.'  Bd.  csiiv. 
t  Araheim,  'A.  f.  Einderheilli.,'  ><IL 
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degree.    It  consists  (see  Tig.  165)  in  segmentation  and  breaking  up  of 
the  white  substance  of  the  nerve-fibres,  sometimes  a  multiplication  of  the 
nuclei  of  the  sheath,  and  an  accumulation  of  granule  corpuscles  among 
the  remains  of  the  fibres.     The  axis-cjlinders  usually  persist,  except 
wbere  the  destruction  of  the  medullary  sheath  is  most  advanced,  and 
there  tbej  may  be  interrupted,  and  in  some  cases  thej  have  even  disap- 
peared from  the  peripheral  parts  of  many  fibres.     There  is  not,  as 
a  rule,  any  inflammatory  change  in  the  interstitial  tissue  of  the  nerves, 
and  the  primitive  sheath  is  generally  unchanged.     The  alterations  are 
very  conspicuous  in  the  nerves  of  the  palate,  where  they  were  dis- 
covered by  Charcot  and  Yulpian  in  1862,  and  to  these  nerves  it  was 
thought  the  change  was  confined,  until  it  was  found  in  the  anterior 
spinal  roots  by  Buhl  in  1867,  and  in  the  phrenic  nerve  by  Louville  in 
1872 ;  but  the  wide  extent  of  the  change,  and  its  correspondence  with 
the  position  and  degree 


of  the  paralysis,  were 
only  demonstrated  by 
Dejerine  in  1878.*  The 
alteration  (which  can  bo 
best  revealed  by  treating 
recent  st>ecimen8  with 
osmio  acid)  is  thus 
limited,  as  a  rule,  to  the 
nerve-fibres.  It  is  essen- 
tially the  same  as  occurs 
in  simple  degeneration 
of  nerves,  and  is  often 
described  as  "parenchy. 
matous  neuritis."  It  is 
the  more  marked  the 
longer  the  paralysis  has 
lasted.  It  has  even  been 
found  (in  one  series)  in  all 
the  cranial  nerves,  except 
the  first,  second,  seventh, 
and  eighth.t  Interstitial 
multiplication  of  nuclei  has  been  seldom  observed,  except  in  the 
nerves  of  the  palate,  but  it  was  present  in  the  case  of  ophthalmo- 
plegia mentioned  on  a  preceding  page;  the  nerves  to  the  eyeball 
muscles  presented  indications  of  interstitial  inflammation,  as  well  as 
the  acute  degenerative  changes  in  the  fibres  themselves.  Minute 
hflBmorrhages  were  found  in  the  sixth  nerves.  In  one  exceptional 
case,  Meyer  found  nodular  swellings  of  various  nerves,  formed  bv 
cellular  elements  which  separated  the  nerve-fibres  (Fig.  166,  lowest 
figure). 

•  Since  corroborated  by  Meyer,  Qaacber,  Amheim,  Martin,  aod  many  other 
obeervers.  f  Amheim,  loc.  cit 


Fig.  166. — Interatitial  and  parencbymatoiui  changw 
fai  the  phrenic  nerve  t  oemie  acid  preparatioiii. 
(After  Meyer,  loc.  cit.) 

The  three  separate  fibrea  show  degeneration  of 
the  nerve-Sbres  (segmentation  of  the  myeli.i, 
Ac),  with  some  increase  of  the  nnclei. 

The  lower  gronp  of  fibrea  is  from  one  of  the 
noduUr  swellings  on  the  same  nerve,  and  shows, 
in  addition  to  the  degeneration  of  the  fibres, 
oonsiderable  increase  in  the  interstitial  tissne. 


VOL.  II. 


>8 


922  HTPBOPHOBIA. 


HTDBOPHOBU. 

Hydrophobia  ia  the  name  giren  to  a  maladj,  when  it  afPects  man. 
which  is  called  rabies  when  an  animal  is  the  subject  of  it.  It  is  a 
specific  disease,  alwajs  dne  to  a  specific  poison,  always  contracted 
from  an  animal,  and,  like  syphilis,  transmissible  only  by  inoculation. 
It  is  manifested  by  symptoms  that  are  chiefly  due  to  disturbance  of 
the  nerrous  system,  and  it  is  almost  always  fatal. 

Babiks  nr  Ahimals. 

Before  describing  the  disease  as  it  occurs  in  man,  it  will  be  well  to 
gire  a  brief  outline  of  the  characters  of  the  affection  in  animals.  The 
fullest  description  of  it  is  that  giren  by  Fleming  in  his  work  on  the 
disease  *  The  malady  is  almost  invariably  due  to  inoculation  by  a  bite. 
It  is  the  opinion  of  Fleming  tbat  it  arises  spontaneously  in  very  rare 
instances,  but  this  is  not  certain.t  It  occurs  chiefly  in  dogs,  wolres, 
foxes,  and  cats,  and  by  these  it  is  commonly  transmitted,  especially 
by  the  first  two.  It  may  also  be  produced  in  the  herbivora  and  some 
rodents,  but  it  is  probably  rery  seldom  transmitted  by  them.  In  the 
dog  the  first  symptom  is  duluess,  with  an  indisposition  to  move. 
Then  the  animal  becomes  shy  and  suspicious  or  threatening  in 
manner,  and  afterwards  irritable  and  restless,  with  a  strong  tendency 
to  bite.  Throughout  the  early  period  there  is  a  depraved  appetite ; 
ordinary  food  is  rejected,  and  hay,  straw,  cloth,  wood,  and  cinders, 
and  even  the  animal's  own  hair,  are  eaten.  This  is  an  important 
characteristic,  because  the  presence  of  such  substances  in  the  stomach 
constitutes  one  of  the  signs  by  which  the  disease  can  be  recognised 
after  death.J  The  bark  usually  becomes  changed  into  a  peculiar 
howl,  which  begins  with  a  short  low  note  and  ends  with  a  long  higher 
note  ;  it  has  also  a  peculiar  metallic  ring.  There  may  be  drooping  of 
the  lower  jaw  and  weakness  of  the  muscles  of  deglutition  ;  this  may 
prevent  swallowing,  but  there  is  no  dread  of  water.  Ultimately, 
palsy  always  comes  on ;  it  is  first  manifested  by  unsteadiness  of 
movement,  then  by  increasing  weakness  of  the  legs,  and  at  last  there 

*  Some  ndditional  facts,  obterved  daring  a  long  leriea  of  invei^tigationay  sto 
described  by  Dowdetwell  ('  Proc.  Royal  Society,'  vol.  zlUi,  p.  48).    Hia  daaoription 
baa  been  cbieily  followed  in  the  above  aooonnt. 
t  See  p.  925. 

X  Tbis  tif^u  baa,  indeed,  been  regarded  aa  patliognomonic,  bat  doobta  bave  been 
tbrown  on  iU  valae.  Qibier  ('  Qaz.  Heb.,'  1884,  No.  29,  Ac.)  ttatea  tbat  be  baa 
repeatedly  failed  to  obtain  evidence  of  tbe  rabid  state  of  animals  in  wboae  stomacb 
bay  and  straw  were  found,  wben  be  employed  tbe  teat  of  subdoral  ioocnUtion. 
X.  Uatt.  Vet.  Surgeon  to  tbe  Brown  Institntion,  informs  me  tbat  tbia  featore  ia 
mmon  apart  from  rabies,  and  tbat  it  is  very  difflcalt  to  f«el  conftdc&t,  from 
m  signs  alone,  tbat  an  animal  baa  died  from  tbia  disease. 


BABIES   IN   ANIMALS.  023 

18  inabilitj  to  stand.  The  animal  then  usually  becomes  comatose 
and  dies.  A  distinction  has  been  made  between  "  dumb  or  paraljtio 
rabies  '*  and  "  furious  rabies,"  but  the  difference  depends  onlj  on  the 
degree  of  excitement ;  all  cases,  if  permitted  to  run  their  course,  end 
in  paralysis,  but  in  the  "  paralytic  "  form  this  is  an  early  symptom, 
and  the  stage  of  excitement  may  be  represented  only  by  quickened 
breathing.*  After  death,  distinct  changes  are  often  to  be  found  in 
the  nervo-centres.  There  is  congestion  of  the  membranes  and  in  the 
cortex,  with  accumulations  of  lymphoid  cells  about  the  vessels, 
especially  intense  beneath  the  lower  part  of  the  fourth  ventricle,  where 
I  have  found  the  tissue  in  a  state  indistinguishable  from  that  of  acute 
inflammation.  The  changes  are  essentially  the  same  as  those  to  be 
described  as  often  present  in  man.  There  may  be  minute  extrava- 
sations, and  sometimes  hsBmorrhage  visible  to  the  naked  eve.  Similar 
but  usually  slighter  changes  are  often  found  in  the  grey  matter  of  the 
spinal  cord.  The  larynx  and  trachea  are  usually  congested,  and  so 
also  are  the  lungs. 

In  the  stomach,  besides  the  peculiar  contents  already  mentioned, 
minute  extravasations  are  commonly  seen  in  the  mucous  membrane. 
The  salivary  glands  present  no  constant  changes,  nor  do  other  organs. 

In  the  rabbit,  according  to  Dowdeswell,  the  symptoms  are  dulness, 
followed  by  excitement,  transient  pyrexia,  and  progressive  paralysis, 
which  is  the  cause  of  death.  The  post-mortem  changes  are  similar  to 
those  in  the  dog,  but  the  stomach  contains  ordinary  food. 

Pasteur  has  discovered  that  the  virus  exists,  after  death,  in  the 
central  nervous  system  as  well  as  in  the  salivary  glands,  and  Dowdes- 
well has  found  that  it  is  also  abundant  in  the  peripheral  nerves. 
Inoculation  with  the  tissue  of  the  brain  and  spinal  cord  produces  the 
disease  even  more  certainly  than  does  that  of  the  salivary  glands. 
Pasteur  has  also  proved  that,  in  animals,  the  disease  is  pi*oduced  far 
more  surely,  and  with  a  more  uniform  incubation  period,  when  the 
inoculation  is  made  beneath  the  dura  mater,  by  trephining  the  skull, 
than  when  it  is  beneath  the  skin. 

The  period  of  incubation  is  very  variable  in  animals,  especially 
when  the  inoculation  is  subcutaneous.  In  intra-cranial  inoculation  it 
is  generally  from  seventeen  to  nineteen  days,  and  this  whatever  is  the 
source  of  the  virus.  By  passing  the  virus  through  a  series  of  rabbits, 
the  period  becomes  shortened  to  six  or  seven  days,  and  remarkably 
uniform — the  **  fixed  virus  "  of  Pasteur.  The  poison  exists  in  the 
tissues  only  towards  the  end  of  the  period  of  incubation.  The  nature 
of  the  virus  has  not  yet  been  demonstrated,  but  that  it  is  a  micro* 
organism   scarcely  admits  of  doubt.f      Its   activity   appears  to   le 

•  Ferr^,  'Compt.  rend.,'  cvi.  No.  12. 

t  Gibier  ('  Comptes  rend.,'  1884,  vol.  xcviii,  and  *Tb^ie  de  Paris,'  1884)  and  ■!■» 
Dowdeswell  (loc.  cit.)  found  an  organism  in  abundance  in  tbe  central  nenroos  tjstem 
in  some  cases ;  it  wus  extremely  difficolt  to  stain  and  recognise,  and  this,  if  it  waa 
really  tbe  microbe  of  rabies,  explains  the  frequent  failure  to  discover  it.    DoirdM* 
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rapidly  destroyed  bj  decomposition,  yet  it  has  been  found  very  active 
in  a  dog  that  bad  been  buried  fourteen  days.*  It  is  certain,  also, 
that  the  saliva,  dried  before  decomposition,  retains  its  virulence  for 
n^any  days.  In  the  dried  spinal  cord  the  virus  gradually  loses  its 
power,  which  becomes  extinct  at  the  end  of  ten  days,  even  in  the 
case  of  the  ''fixed"  virus  of  the  rabbit.  The  pathology  of  the 
disease  will  be  again  considered* 

Babies  in  Mur. 

The  disease  in  man  is  commonly  called  **  hydrophobia,**  because  the 
difficulty  in  swallowing  induces  a  sort  of  reflected  mental  dread  of 
water.  Although  this  dread  may  be  absent,  and  the  name  at  best 
designates  only  one  symptom,  it  is  so  firmly  established  that  an 
attempt  to  change  it  would  be  futile.  The  features  of  the  disease  are 
occasionally  simulated  by  other  maladies,  and  this  fact  has  been 
made,  by  certain  lay  writers,  the  ground  for  denying  the  occurrence  of 
rabies  in  man ;  but  such  denial  is  only  possible  through  ignorance, 
and  its  refutation  is  needless. 

In  man,  the  disease  is  invariably  acquired  from  a  rabid  animal,  and 
is  almost  invariably  due  to  inoculation  with  the  saliva  by  means  of  a 
bite.  In  nine  tenths  of  the  cases  the  disease  is  contracted  from  a  dog, 
in  a  few  cases  from  cats,  very  seldom  from  a  fox  or  a  wolf.  It  has  been 
due  to  a  wound  received  in  the  dissection  of  a  rabid  animal.f  but  it  ie 
not  certain  that  inoculation  with  the  blood  alone  will  produce  the 
disease. 

A  bite  is  more  effective  if  upon  an  uncovered  part  of  the  body,  as 
the  face  or  hand,  than  if  inflicted  through  the  clothes,  by  which  the 
saliva  may  be  wiped  from  the  teeth.  Children  are  often  bitten  about 
the  face,  and  a  large  proportion  of  those  who  are  so  bitten  are  infected. 
It  is  said  that  a  bite  inflicted  immediately  after  a  preceding  bite  is 
less  likely  to  infect,  as  the  teeth  may  have  been  cleaned  by  the 
preceding  bite.  The  disease  may  also  be  caused  by  a  rabid  dog 
merely  licking  a  scratch  upon  the  band  (and  may  be  thus  produced 
more  ofteu  than  remembered  and  recorded  facts  suggest),  and  it  has 
resulted  from  the  teeth  having  been  used  to  loosen  a  knot  upon  a  rope 
with  which  a  rabid  dog  has  been  tied  up.  A  person  has  been 
inoculated  by  a  bite  from  a  healthy  dog,  inflicted  immediately  after  it 
had  been  fighting  with  a  rabid  animal,  the  saliva  of  which  was  no 
doubt  inoculated.  The  malady  has  followed  the  scratch  of  a  cat,  but 
probably  by  the  animal's  saliva  having  thus  been  introduced. 

It  has  been  said  that  hydrophobia  has  been  produced  by  the  bite  of 

well  obtaine<l  some  cultivations  from  it,  and  one  animul  inoculated  with  the  cultivated 
orgpanism  seemed  to  be  protected  from  the  effects  of  the  active  virus  ('Lancet/ 
1886,  vol.  i,  p.  1112). 

•  Galtier,  '  Comptes  rend.,*  cvi,  1888. 

t  For  an  instance,  see  Bollinger, '  Ziemssen's  Handbuch,'  Bd.  iii,  p.  642. 


CAUSES.  825 

nn  animal  not  suffering  from  rabies.  This  is  opposed  to  all  that  we 
know  of  the  origin  of  other  diseases.  The  statement  rests  upon 
some  facts  which  seem  to  establish  that  hjdropbobia  maj  result  from 
the  bite  of  a  dog  which  did  not  at  the  time,  or  for  several  weeks 
afterwards,  present  the  recognised  symptoms  of  the  disorder.  The 
best  explanation  of  these  cases  is  probably  that,  in  some  rare  and 
exceptional  circumstances,  rabies  may  affect  a  dog  as  a  malady  that 
is  transient  and  insignificant,  but  communicable.  Examples  of  this 
are  seen  in  most  infectious  diseases.  The  fact  that  dogs  may  recover 
from  rabies,*  makes  it  probable  that  the  disease  is  sometimes  slight. 

The  facts  mentioned  show  that  only  some  of  those  who  are  bitten 
by  a  rabid  animal  contract  the  disease.  The  difliculty  of  ascertaining 
the  proportion  is  great,  on  account  of  the  frequent  uncertainty 
whether  the  dog  was  really  rabid.  It  has  been  calculated  that,  of  all 
those  bitten  by  certainly  rabid  dogs,  47  per  cent,  suffer;  of  those 
whose  wounds  were  uncauterised,  83  per  cent. ;  of  those  promptly 
cauterised,  only  33  per  cent.f  On  the  other  hand,  of  persons  bitten  by 
dogs  merely  suspected  to  be  mad,  only  8  per  cent,  suffer. {  The 
immunity  of  some  persons  is  perhaps  due  to  bites  having  been 
inflicted  through  the  clothes,  or  to  the  animal's  teeth  having  been 
otherwise  freed  from  saliva.  The  poison  may  also  vary  in  virulence  at 
different  stages. 

The  general  incidence  of  rabies  can  be  traced  to  the  exposure  to  the 
risk  of  bites,  their  character  and  position.  Hence  more  males  than 
females  suffer,  the  proportion  being  about  four  to  one.  Most  males 
are  in  the  middle  period  of  life.  Yery  few  adult  women  are  affected, 
but  childi*en  of  both  sexes  often  suffer ;  they  are  much  exposed  to 
the  risk  of  bites  on  the  face  and  hand  from  straying  dogs.  No  less 
then  two  fifths  of  all  cases  are  under  fifteen. § 

The  period  of  "  incubation  "  varies  between  wide  limits,  and  is  longer 
and  more  variable  than  that  of  any  other  known  acute  specific  disease. 
The  common  period  is  from  six  to  ten  weeks.     Bauer  has  calculated 

*  Observed  by  Pasteur  and  Axarj.  The  latter  proved  the  disease  to  be  rabies  bj 
inoculation  from  the  bod.v  of  the  person  who  was  bitten  and  died  ('*  Buda-Pest  Coinm. 
Rep./'  by  Laufenhain*  'Cent.  f.  Kenrenkr.,'  1889,  p.  293). 

t  We  need  more  facts  as  to  the  actual  interval  before  canterisation.  Many 
persons  suffer  whose  wounds  are  cauterised  in  a  quarter  of  an  hour — ample  time  for 
the  virus  to  pass  beyond  the  reach  of  caustics.  But  it  is  doubtful  whether  the 
disease  ever  occurs  if  a  stick  of  nitrate  of  silver  is  immediately  plunged  into  a  small 
nonnd. 

I  Bollinger,  loe.  dt,  from  the  statistics  of  Tardieu,  Thamhayn,  and  Bouley. 

§  During  the  twenty-five  years  ending  1872  ('  Reg.-Gen.  Rep.,'  1875),  299  males 
Hud  74  femules  died  from  hydrophobia.  89  males  and  83  females  were  under  15, 
M  one  third  of  the  males,  and  four  sevenths  of  the  females.  The  greater  relatife 
male  liHWility  is  least  (but  still  considerable)  in  childhood,  and  increases  up  to  45; 
the  ratio  between  the  sexes  is  2  to  1  in  the  first  five  years,  and  3  to  1  in  tba  third  | 
during  the  thirty  years  15—45  it  is  8|  to  L  In  later  life  the  preponderauca  cf 
males  is  not  so  g^reat,  but  the  cases  are  few. 
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the  average  period  of  510  cases  to  hare  been  seventj-two  dajs,  and 
rather  longer  in  men  (eightj-five  days)  than  in  women  (sixij.five  days). 
It  is  shorter  when  the  bite  is  on  the  head  or  neck  than  when  on  the 
limbs.*  In  at  least  half  the  cases,  the  disease  develops  in  from  one  to 
three  months  after  infection.  In  a  few  cases,  the  period  is  less  than  a 
month,  the  shortest  observed  having  been  about  twelve  days.  Cases  aro 
not  uncommon  in  which  the  period  is  more  than  three  months — six, 
nine,  and  in  some  cases  even  twelve  or  eighteen.f  Instances  have,  in- 
deed, been  recorded  in  which  five,  ten,  or  twelve  years  are  said  to  have 
passed ;  most  authorities  consider  that  in  such  cases  there  has  probably 
been  a  second  unnoticed  infection.  It  is,  however,  certain  that  the 
disease  may  occur  after  an  interval  of  a  year  or  of  eighteen  months, 
and  it  is  difficult,  therefore,  to  deny  the  possibility  of  a  longer  interval. 
Although  it  is  common  to  speak  of  the  interval  as  the  **  incubation  " 
period,  it  is  probable  that  only  the  shorter  periods  really  correspond 
to  what  we  understand  by  the  term  in  the  case  of  other  diseases. 

Stmptoms. — During  the  interval  after  the  bite  there  are  commonly 
no  symptoms.  Occasional ly,  towards  the  end  of  the  period,  pain  or 
unpleasant  sensations  are  felt  at  the  seat  of  the  wound,  explicable  in 
part  (but  not  altogether)  by  the  attention  which  is  directed  to  it. 
Mental  depression  is  occasionally  conspicuous,  but  is  commonly  the 
result  of  the  sufferer's  knowledge  and  anticipation  of  the  possible 
consequences  of  the  bite.  At  the  onset  of  the  acute  symptoms  there 
may  be  considerable  local  pain,  occasionally  radiating  up  the  limb. 
It  may  exist  for  a  few  days  or  a  week  before  other  symptoms.  Even 
more  frequently,  all  local  symptoms  are  absent.  Slight  preceding 
fever  (even  with  a  rigor)  has  sometimes  been  observed  for  a  day  or 
two,  but  usually  the  first  indications  of  the  impending  malady  are  a 
sense  of  general  malaise,  mental  depression,  and  disturbed  sleep.  These 
may  exist  for  a  few  days,  even  for  a  week  or  more,  before  the  actual 
onset,  which  is  indicated  by  some  discomfort  about  the  throat,  an 
occasional  sense  of  choking,  or  a  little  difficulty  in  swallowing  liquids. 
The  effort,  if  successful,  has  been  aptly  compared  to  that  of  a  child 
taking  a  nauseous  draught  (Handford).  The  spasm  in  the  pharynx, 
produced  by  the  attempt,  increases  in  the  course  of  a  few  hours,  and 
spreads  to  the  muscles  of  respiration,  causing  a  short,  quick  inspira- 
tion, a  *' catch  in  the  breath,"  resembling  that  which  is  produced  in 
health  by  an  affusion  of  water.  This  soon  becomes  a  strong  inspira- 
tory effort,  in  which  the  "  extraordinary  muscles  of  respiration," 
sterno- mastoid,  scaloni,  &c.,  and  even  the  facial  muscles,  take  part; 
the  shoulders  are  raised,  and  the  angles  of  the  mouth  drawn  outwards. 
Very  rarely  sudden  severe  throat-spasm  has  been  the  first  symptom. 

*  Baner, '  Munch,  ined.  Wocbensch.,'  1886.  If  27  doubtful  caset  of  alleged  very 
long  incubation  were  included,  he  found  the  average  of  637  cases  to  be  126  diiya. 
The  period  prewnts  very  little  variation  in  the  case  of  bites  bj  different  animals. 

t  Many  well- authenticated  instances  of  eighteen  months'  uuration  are  on  record. 
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As  the  intensitj  of  the  spasm  increases,  so  does  the  readiDoss  with 
which  it  is  excited.  It  maj  be  caused  hy  the  mere  contact  of  water 
wiih  the  lips,  and  a  state  of  cutaDeous  hjpersBsthesia  deyelopSt  so 
that  yariouii  impressions,  such  as  a  draught  of  air,  which  normallj 
excite  a  respiratory  effort,  bring  on  the  spasm.  The  mere  movement 
of  air  caused  bj  raising  the  bedclothes  may  be  sufficient.  The  patieut 
is  often  unable  to  swallow  the  saliva,  which  is  usually  abundant  and 
viscid,  so  that  it  hangs  about  the  mouth  and  is  expelled  with  diffi- 
culty ;  this  greatly  increases  the  patient's  discomfort.  Vomiting  is 
common,  a  greenish-brown  liquid  being  ejected.  The  attacks  of 
spasm  are  very  distressing  to  the  patient;  the  mental  state  which 
they  occasion  increases  the  readiness  with  which  they  are  produced, 
and  in  some  cases  the  mere  sight  of  water  or  the  sound  of  dropping 
water  will  cause  an  attack.  It  may  even  be  excited  by  visual  impres- 
sions which  cause  a  similar  sensation,  as  the  reflection  from  a  looking- 
glass,  or  even  a  strong  light.  The  sufferer's  horror  and  dread  of 
these  excitants  becomes  intense.  Thus  the  disturbance  in  the  act  of 
swallowing  liquids,  which  constitutes  as  it  were  the  first  symptom  and 
key-note  of  the  disease,  spreads,  on  the  one  hand,  to  mental  disturbance, 
and  on  the  other  to  extensive  muscular  spasm. 

In  each  of  these  directions  further  symptoms  develop.  The  spasm, 
at  first  confined  to  the  muscles  of  deglutition  and  respiration,  spreads 
to  the  other  muscles  of  the  body,  and  the  paroxysms,  at  first  respir- 
atory, afterwards  become  general,  and  assume  a  convulsive  character, 
although  still  excited  by  the  same  causes.  The  convulsions  may 
consist  of  general  muscular  rigidity,  sometimes  tetanoid  in  character, 
with  actual  opisthotonos,  or  they  may  be  co-ordinated  and  closely 
resemble  hysteroid  convulsions.  During  this  stage  the  knee-jerk  is 
commonly  increased  and  also  reflex  action  from  the  skin.  All  the 
cerebral  centres  may  share  the  over-action,  and  auditory  hyper- 
cestbesia  is  sometimes  very  distressing.  In  other  cases  the  mental 
distress  passes  into  delirious  disturbance,  in  which,  at  times,  the 
balance  of  reason  is  lost,  and  the  distress  gets  command  over  the 
mind.  The  horror  with  which  the  attempts  to  drink  and  the  causes  of 
the  distress  are  regarded,  becomes  transferred  to  the  attendants  by 
whom  they  may  have  been  produced.  Actual  delusions  may  super- 
vene, and  may  even  pass  into  a  state  of  positive  mania.  The  mental 
derungement  is  most  intense  during  the  paroxysms  of  spasm,  and 
the  frenzied  patient  may  spit  his  saliva  at  those  about  him,  and 
often  attempts  to  bite  them  with  his  teeth,  making  occasionally  strange 
noises  in  his  throat  which  have  been  thought  to  resemble  the  barking 
of  a  dog.  The  sight  of  a  dog  has  been  known  greatly  to  intensify 
the  mental  excitement,  and  this,  strangely  enough,  in  cases  in  which 
the  sufferer  had  no  suspicion  of  the  nature  of  this  affection.  It  often 
happens,  however,  that  the  very  anxiety  itself  deters  the  bitten  person 
from  alluding  to  its  cuuse,  until  his  mental  processes  are  exposed  bj 
the  withdrawal  of  the  previous  oontroL    The  idea  of  a  dog  may  eater 
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into  the  delusionB  in  strange  ways.  One  patient  will  think  a  dog  is 
'  under  the  bed,  or  that  he  sees  one  in  the  room.  Another  ia  leizcd 
with  80  intense  a  fear  of  being  mistaken  for  a  dog  that  at  last  lie 
fancies  he  is  one,  and  goes  on  "  all  fours."  But  there  is  much  that 
is  mysterious  in  these  delusions,  as  will  be  pointed  out  in  the  section 
on  Pathology. 

The  mental  disturbance  is  not  always  thus  subordinate,  as  it  were, 
to  the  other  symptoms.  There  may  be  a  yariable  amount  of  mental 
derangement  almost  from  the  first, — an  unnatural  suspicion,  with 
manifestations  of  ill  temper,  succeeeded  by  a  curious  mental  rest- 
lessness and  loquacity,  and  some  incoherence  in  the  sequence  of 
ideas.  Delusions  and  hallucinations  are  usually  late  symptoms, 
but  occasionally  some  false  ideas  are  manifested  early  in  the  affec- 
tion. Throughout  its  course  there  are  sudden  variations  in  the 
mental  state,  which  are  almost  characteristic  of  the  disease  ;  a  com- 
plaint, perhaps  couched  in  indignant  language,  is  succeeded  by  un 
apology,  and  the  frenzied  patient  may  alternately  attempt  to  bite  his 
attendants  and  beseech  them  to  keep  out  of  his  way,  or  to  hold  him  fast 
that  he  may  not  hurt  them.  Similar  mental  disturbance  may  be 
present  in  children,  although  its  details  necessarily  differ,  but  in  them 
it  is  especially  common  for  initial  fear  of  liquids  to  be  lost  in  early 
delirium. 

In  adults  also,  as  the  mental  disturbance  increases,  the  respiratory 
spasm  and  difficulty  in  swallowing  often  lessen,  and  sometimes  oease. 
The  convulsive  attacks  may  also  cease.  The  patient  may  die,  appa- 
rently exhausted  by  the  attacks  of  fury,  or,  if  life  is  prolonged  long 
enough,  the  mental  and  muscular  excitement  may  give  place  to  a  state 
of  paralytic  exhaustion,  which  seems  to  represent  the  paralysis  that  is  so 
prominent  in  animals.  Coma  may  come  on,  but  the  patient  usually 
dies  within  a  few  hours  of  the  diminution  in  the  symptoms  of  excite- 
ment. Death,  however,  sometimes  occurs  earlier,  from  asphyxia  during 
a  violent  paroxysm  of  respiratory  spasm,  or  from  sudden  failure  of  the 
action  of  the  heart,  a  result  that  is  explained  by  the  lesions  found  in 
the  medulla  oblongata. 

Among  occasional  symptoms  priapism  deserves  mention  $  it  is  not 
very  common,  but  has  attracted  attention  from  ancient  times. 

The  temperature  is  almost  always  raised.  At  the  outset  the  eleva- 
tion is  trifling  (occasionally,  indeed,  absent),  and  throughout  the  dis- 
ease  it  may  remain  moderate,  100°  or  101^.  More  frequently,  as  the  sy  m* 
ptoms  increase,  so  does  the  pyrexia,  audit  amounts  to  108^  104^  or  105^» 
and  may  even  reach  a  still  greater  height  just  before  death,  and  may 
continue  to  ribe  for  a  short  time  after  death.  A  rectal  temperature  of 
108  8°  haiB  been  ohaerved  twenty  minutes  after  death  (Handford).  The 
urine  very  often  contains  albumen,  sometimes  as  much  as  a  quarter 
or  a  third.  Sugar  has  been  found  in  a  few  cases.  The  scar  of  the 
bite  is  haid  sometimes  to  become  livid  in  the  course  of  the  disease. 

The  duration  of  the  disease  has  varied  in  fatal  cases  from  twelve 
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bours  to  ten  dajs.  The  usual  duration  is  from  two  to  four  days ; 
one  tenth  of  tbe  patients  die  in  the  first  twentj-four  bours,  three 
fifths  die  within  three  dajs.  Oases  exceeding  four  dajs  in  duration 
are  rare. 

The  course  of  the  disease  has  been  divided  into  two  stages,  the  first 
distinguished  by  the  respiratory  spasm,  the  second  by  the  mental  dis- 
turbance and  convulsions.  By  others,  an  initial  stage  of  depression 
has  been  distinguished  from  the  later  stage  of  excitement.  The  final 
exhaustion  is  also  regarded  as  a  third  or  paralytic  stage.  But  these 
stages  are  often  not  well  marked  ;  the  elements  that  distinguish  them 
may  be  combined  in  various  degrees,  and  those  of  the  later  period  are 
sometimes  conspicuous  from  the  first. 

The  special  predominance  of  certain  symptoms  sometimes  impresses 
a  definite  character  on  the  attack,  so  that  certain  varieties  may  be  dis- 
tinguished. Their  recognition  is  of  some  practical  value,  since  it  may 
prevent  some  of  the  frequent  diagnostic  doubts.  The  most  important 
of  these  varieties  depend  on  tbe  predominance  of  mental  symptoms  on 
tbe  one  hand,  and  of  convulsions  on  the  other.  Delirious  and  mental 
excitement  may  exist  from  the  onset  of  the  affection,  and  in  such 
cases  tbe  respiratory  spasm  may  be  less  pronounced  in  the  early 
period  than  is  usually  the  case.  The  special  character  of  the  mental 
derangement  varies  gpreatly  according  to  the  mental  condition  of  the 
patient,  and  the  amount  of  special  anxiety  he  has  previously  felt. 
There  is  almost  always  very  marked  mental  distress,  and  tbe  dread 
of  the  disease  rather  determines  the  direction  of  the  morbid  emotion 
than  causes  it.  If  there  has  been  no  apprehension  of  hydrophobia^ 
as  is  often  the  case  in  children  and  occasionally  in  adults  (especially 
of  the  lower  classes),  some  peculiar  delusion  may  be  associated  with 
the  emotion,  and  may  seem  to  be  its  cause  when  it  is  probably  its 
consequence. 

In  other  cases  the  convulsive  symptoms  predominate ;  tbe  spasm 
induced  by  attempts  to  swallow  quickly  spreads  to  other  muscles 
besides  those  immediately  concerned,  and  the  tetanoid  character  may 
be  early  assumed.  In  some  instances,  again,  hysteroid  convulsions 
occur  almost  from  the  first,  and  the  respiratory  spasm  or  mere  emotion 
excites  the  co-ordinated  convulsive  movement  seen  in  severe  hysterical 
fits.     This  feature  of  the  spasm  may  lessen  as  the  disease  develops.* 

*  Boerhaavo,  in  bis  '  Aphorisms,'  gave,  nearly  200  years  ago,  a  description  of  tbe 
diftease  so  graphic  and  accurate  that  it  is  worth  quoting  in  foil  from  the  English 
tran«tlation  of  Delacoste,  pul)lished  in  1715 : 

'*  Of  the  dog-madnett. — When  a  man  in  perfect  health  is  infected  with  this  poison, 
after  different  distances  of  time  he  begins  to  he  disordered  much  after  the  following 
manner: — The  place  pains  him  where  he  first  receiv'd  the  injury;  then  follow 
wandering  uncertain  pains  in  other,  but  chiefly  the  nearest  parts;  a  wearinesib 
heaviness,  slowness  succeeds  in  the  whole  system  of  the  muscles;  his  sleeps  are 
disturbs,  uneasie,  full  of  frights,  convulsions,  and  catching  in  tbe  tendons;  he  is 
continually  restless,  sighs,  looks  dejected,  and  affects  to  be  alone;  and  it  is  mndi 
after  this  manner  that  the  disease  begins  and  finishes  its  first  stage.     If  you  Used 
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In  animals,  as  we  have  seen,  symptoms  of  paraljftis  are  much  more 
prominent  than  tliey  are  in  man,  and  sometimes  thej  give  a  special 
character  to  the  attack.  Examples  of  the  true  paralytic  form  in  man 
are  not  common,  although  twenty  cases  have  been  collected  hy 
Gamaleia.*  The  cause  is  usually  an  extensive  bite,  but  the  duration 
of  the  symptoms  is  nearly  that  of  the  common  form ;  sensibility  is 
generally  preserved,  the  sphincters  involved.  The  chief  morldd 
changes  are  in  the  spinal  cord.  The  onset  h&s  been  sometimes  by 
sudden  paraplegia,t  as  in  the  well-known  case  of  the  mau  Goffi.  The 
nature  of  this  case  would  not  have  been  suspected  had  not  the  inocula- 
tion test  been  employed.  The  symptoms  closely  resembled  those  of 
^' acute  ascending  paralysis."];  It  is  important  not  to  mistake,  for  a 
peculiar  manifestation  of  the  disease,  the  effects  of  any  potent  agent 
employed  in  its  treatment.  The  depressing  influence  of  curara  on  the 
motor  structures  has  probably  been  thus  mistaken ;  §  and  some  oth^-r 
instances  of  this  mysterious  form  of  palsy  may  have  been  paralytic 
rabies. 

Fathologioal  Akatomt. — The  blood  is  generally  fluid,  as  in  many 
acute  diseases.  The  throat  and  pharynx  are  commonly  congested ; 
and  so,  in  many  cases,  are  other  organs,  especially  the  spleen  and 
kidneys.  The  brain  and  spinal  cord  often  present  conspicuous  con- 
gestion.   The.  most  important  morbid  changes  are  revealed  only  by  the 

hlto,  then  the  blood  doth  not  carry  the  face  of  any  defect.  Then  are  all  the  fore- 
going symptoms  increased,  and  there  follows  besitlet  a  prodigious  narrowness  and 
preesare  about  the  heart  nnd  chest ;  breathing  is  difficult,  and  accoinpHnied  with 
•ighs;  he  frequently  shakes  all  over;  his  hairs  stand  an  end,  and  trembles  all  over 
at  the  sight  of  water,  of  any  sort  of  liquors,  or  even  upcn  the  sight  of  transparent 
things,  or  reflecting  like  looking-glasses;  he  loses  his  appetite  entirely,  yet  he  can 
■wallow  anything  that  is  very  dry  and  solid.  The  touch  of  any  moisture,  chiefly 
with  his  lips  or  tongue,  creates  an  incrediblo  anguish,  tremors,  violent  convulsion^ 
and  a  raving;  he  vomits  tawny,  glewish  cliolcr  or  green>like  leeks;  he  grows  very 
hot,  feverish,  sleepless ;  is  troubled  with  a  priapisme ;  and  he  thinks  very  disorderly 
of  things  quite  foreign  and  unusual.  Thus  doth  it  go  on,  and  here  absolves  ita 
second  stnge.  Afterwards  doth  everything  constantly  grow  worse,  and  you'll  soon 
see  him  loll  out  his  rough  and  dry  tongue,  gape  wide,  speak  hoarse,  have  a  gri-at 
drought,  grow  raving  at  every  attempt  to  drink,  at  the  sight  or  touch  of  any  liquor; 
gather  froth  in  or  about  his  mouth ;  to  endeavour  the  spitting  of  the  same  upon  the 
bystanders,  even  against  his  will ;  to  bite  and  snap  at  evcrythiiig  within  his  reach, 
and  that  involuntarily,  nor  yet  to  be  withheld  from  tliose  attempts;  he  gnashes  his 
teeth  with  froth,  snarling  like  a  dog;  his  pulse  now  and  breathing  begin  to  fail, 
cold  sweats  break  out  on  all  sides,  raves  in  the  highest  degree,  notwitlistandmg 
which  he  is  all  the  while  sensible,  and  is  afraid  for  the  b>stMndcrs  that  he  ^hHlI 
unwillingly  hurt 'em.  Hi-nce  you  may  always  reckon  upon  his  dying  .im^iv  |i  tho 
fourth  day  from  the  first  slate  of  his  illness)  convulsed  with  a  most  terrible  anguish 
upon  drawing  his  breatli." 

•  See  Le  Gemlre,  *  l/Ann.  m^l..*  1887,  No.  40. 

t  Ritochon,  •  Gax.  hebd.,'  1887,  No.  10. 

X  See  tho  '  Brit.  Med.  Journal,'  188B,  vol.  ii,  p.  830. 

§  See  the  comments  ot  Ostermnyer  in  his  abstract  of  an  **  untypical "  case  described 
by  Schaffer  ('  Cent.  f.  Nervenkr.,'  1891,  p  27). 
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miorMCope,*  uid  tn  fouDd  in  the  oentr&I  nerroiu  r^stem.  Tlief  an 
Yorj  Tui&ble  ia  their  degree,  and  are  eometimea,  although  aeldoiiit 
absent.  Of  niue  caaealhare  ez&miaed,  morbid  changes  were  distinct 
in  MTen.    Thesft  were  indication!  of  raacular  disturbanca;  dilatation 


Vu.  16S. — HjdioplialU  I  pnlnaeiilmr  iliMtli  dlrtendad  with  bnm^tMi 
from  the  bjpogloml  onoliu. 


of  gmall  Yeesele,  accnnialatioM  of  lenoocyte-like  oorpnaclee  aronnd 
them  and  in  the  tiuiiea,  dota  in  tlie  amall  TeaaeU  eridentlf  formed 
daring  life,  and  minute  hnmoirbagea.    These  cbangee  are  met  with 
in  Tarious  parts,  especially  in 
the  cortex  of  the  hemiepherea,  :;;'    ' 

the  medulla  oblongata,  and  the  ^^   :  -^= 

spinal  cord.  They  are  always 
most  intense  is  the  medulla,  ,  ' 
between  the  eminentia  teres 
above  and  the  decussation  of 
the  pyramids  below,  and  espe- 
cially in  the  neighbourhood  of 

the  pnenmogAstric,  hfpoglosaal,  ".■'.-.  ''if'    '"*^i' 

and  Bpinal  accessory  nuclei.  The 
accnmulations  of  leucocytes 
about  the  Tessela  is  a  very  con- 
spicuonsrhange;  they  surround 
the  outer  wall,  and  may  be  so 
numerous  as  to  611  up  the  wbole  space  within  the  lymphatic  sbeatt 
(Fig.  168);  they  may  extend  along  the  vessel  for  a  considenbla 
distance,  and  even  pass  into  the  adjaoeot  tissue  (Fig.  169).  3^ 
*  TbejfaavabMD  InTVtigatod  uddMcribcd  byCoati.ClilTDrd  Allbott,B«nadnb 
myMU,  snd  othen.  The  B^m  h«r«  giTsn  an  tnm  ■  papv  of  my  own,  poUUai 
to  tba  '  pBlJb.  Tnni..'  toL  zzriU. 


Flo.  1S9.  —  Hyp<«1o«uI  nDahmt  fews. 
cytM  kronnd  a  Tcncl,  and  utending  ialB 
tiw  adjacent  tinoa. 
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nuclei  contaii)  a  mucb  larger  nnmlier  of  such  corpusclei  tbut  sonnal 
and  in  pkcea  tbey  maj  be  aggregated  and  form  dense  masses 
(Fig,  170),  vbich,  sinoe  tbo  corpuscles  ma;  l>e  regarded  as  identical 
witb  pua-oelU,  are  in  faot  "  miliarj  abscesses."     These  collection* 
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Fia.  170.— Celb  of  the  hjpogloual  naclea*  on  fht  right,  of  the  pnan 


ffiutric  nuclau  on  tli*  iBlt     Daiua  iaBlCrmtion  of  tbs  t 


maj  sometimes  also  be  seen  outside  the  grey  matter,  scattered  at 

random,  as  it  were,  especially  abont  the  root-fibres  of  the  nerrea 

(Fig.  170).  The  thrombi  within 

jj-..  the  vessels  fill  their  cavity,  and 

I  ''^;^'-^M?j*''s»'?1^',"'?.'/ ■'■'■■ ''■""■  >  "*y  pi-eseDt  curved  lines  as  if 

.=    '    i^'v"."^   '*'";"  ''■'\  they  had  been  exposed  to   the 

preaaure  of  the  blood.    At  the 

seat  of  tliese  clots  the  walls  of 

tbe    vessel  ma;    be    distinctly 

.  '    thiukened.         The     nerve-cells 

Kometimes  appear  swollen  and 

'     slightly    more    granular     than 

f^'''':'.  under    normal    c  i  re  uras  Dances, 

but  their  alterations  are  trifling 

'',*■   ',^'—il'""'°':'.'^T  Sl^?'"'^^  in  the   hardened    specimen,   in 

("milliryiibMen   )iQ  ths  Bbrs*  of  origin  *^ 

of  tho  hypoglo»i«l  uervo.  which  they  are  commonly  cxa> 

miued.    The  bntuorrhages  are 

usually  small,  and  only  rarely  snficiently  large  to  be  visible  to  the 

Baked  eje.      In  the  spinal  cord   the  alterations   are  usually    much 

sligbter,  and  are  confined  to  encrustiitiiin  of  the  vesBels  with  leuoo- 

ojt«»  and  to  an  increase  in  the  number  within  the  grey  matter  j  in 

this  the  changes  are  usually  greater  than  in  the  white  colurons, 

although  they  involve  these  in  severe  forms.     They   may,   indeed, 

be  so  intense   as  to  coDstitute   a    condition    practically    of    acute 

uyelitis.     Even  when  a  cose  has  run   so   rapid    a  course  as  to  be 

fatal  in  three  days  such  myelitic  changes    may    be    ciinspicaous,* 

•  Sclwtter, '  A.  f.  Pijcb,'  »ii. 
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The  "miliarj  abscesses"  are  yerj  seldom  seen  in  the  corcL  On 
the  other  hand,  the  central  nervous  system  may  present  no  other 
alterations  than  are  common  after  death  from  asphyxia,  and  this  eren 
in  an  animal  inoculated  with  rabies,*  as  well  as  in  man.  Outside  the 
nervous  system  leucocjtal  infiltration  has  been  seen  in  the  salivaij 
glands  and  in  the  kidneys.f 

Pathology. — ^It  may  be  well,  in  considering  the  pathology  of  the 
disease,  to  distinguish  the  facts  that  are  certain,  or  possess  a  proba- 
bility almost  equivalent  to  certainty,  from  the  mere  hypotheses  that 
afford  at  present  the  best  explanation  of  the  phenomena  observed. 

(1)  It  is  certain  that  the  disease  is  the  result  of  a  yirus,  not 
Tolatile,  and  transmissible  only  by  inoculation.  That  it  is  a  micro- 
organism has  not  yet  been  demonstrated,  but  does  not  admit  of 
doubt.  The  virus  seems  to  increase  within  the  body,  and  so  causes 
the  disease ;  Pasteur  has  shown  that  it  develops  best  and  chiefly  in 
the  central  nervous  system,  where  inoculation  (in  rabbits)  never 
fails,  as  it  sometimes  does  beneath  the  skin.  The  virus  certainly 
varies  in  intensity,  within  limits,  and  so  (inversely)  does  the  period 
of  incubation.  Such  increase  in  intensity  may  be  produced  by  the 
successive  inoculation  of  a  series  of  animals  with  full  doses.  The 
position  of  the  anatomical  changes,  coupled  with  the  character  of  the 
symptoms,  shows  that  the  yirus  acts  most  intensely  on  certain  parts 
of  the  medulla  oblongata,  next  on  the  spinal  cord,  next  on  the  cortex 
of  the  brain.  But  the  variable  degree  of  the  changes,  and  their 
occasional  absence,  prove  that  they  are  secondary  effects  of  the 
disturbance  of  the  function  of  the  nerve-elements  by  the  virus,  an 
influence  knovm  in  other  diseases  to  have  vascular  disturbance  as  its 
consequence,  although  the  latter,  if  intense,  may  have  its  own  effects. 

(2)  We  must  regard  as  hypothetical  the  explanations  that  have 
been  given  of  the  variable  and  often  long  interval  between  the  bite 
and  the  symptoms.  The  minimum  interval  may  fairly  be  re^^arded 
as  a  true  ''incubation"  period,  and  slight  variations  in  it  may  be 
referred  to  the  intensity  of  the  virus ;  but  for  the  much  longer  period 
that  is  so  common  we  are  still  without  any  better  explanation  than 
the  old  one,  that  the  virus  is  lodged  for  a  time  in  the  vicinity  of  the 
wound,  and  at  last  dislodged  by  some  accidental  influence,  such  as 
gymnastic  exertion,  to  which  this  effect  was  ascribed  in  one  case.  But 
two,  if  not  three,  questions  need  consideration  in  connection  with  this 
problem.  We  must  assume  that  both  organisms  and  germs  are 
introduced ;  that  the  symptoms,  since  they  never  occur  at  once,  are  nol 
due  to  the  former,  which  perish,  probably  often  leaving  other  germs; 
and  that  the  shorter  "  incubation  "  period  is  the  time  needed  for  tha 
development  of  a  sufficient  number  of  organisms  from  the  germs^ 
perhaps  within  the  nerve-centres.  The  localisation  of  the  germs 
near  the  wound,  but  beyond  the  reach  of  tardy  cauterisationy  is 

•  Bovigbi,  •  Riv.  Clin.,'  18Mw  t  Costo,  Hals  White,  fte. 
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6Mier  to  ooDcaTe  than  local  persistence  of  dereloped  oiganisins. 
WheD  malaise,  Ac,  precede  the  onset  for  tome  weeks,  it  is  possible  that 
the  organisms  first  developed  are  too  few  to  produce  the  disease,  which 
only  results  from  the  maturity  of  a  second,  far  more  numerous  *' brood." 
Hanj  forms  of  organised  virus  seem  only  to  break  down  the  resistance 
of  normal  function  where  they  possess  a  certain  degree  of  intensity. 

It  has  been  extensively  held  (by  Pasteur  and  others)  that  the  patb 
of  the  organisms  from  the  wound  to  the  nerve-centres  is  by  the  nerves, 
and  by  this  slower  transit  the  long  interval  is  explained ;  but  the  theory 
is  improbable,  and  the  interval  is  t4>o  variable  to  be  thus  explained. 
Such  a  transit  would  certainly  entail  indications  of  intense  neuritis, 
invariable  and  preceding  the  ouset  All  facts  su^rgest  that  the 
organisms  introduced  soon  die,  and  that  germs  Introduced  or  gene- 
rated are  effective  by  their  development  in  the  nerve-centres.  There 
is  no  difficulty  in  conceiving  that  they  reach  these  by  the  blood.  The 
entrance  of  a  few  germs  into  the  peripheral  nerves,  and  development 
there  at  the  same  time  as  (or  a  little  before)  the  chief  development 
takes  place  in  the  central  organs,  is  a  possible  explanation  of  the  local 
nerve-pains  experienced  in  some  cases. 

From  the  facts  of  the  disease,  and  from  what  we  have  learned  of 
analogous  maladies,  we  may  assume  that  the  symptoms  are  due  to  the 
direct  action  of  the  virus  on  certain  parts  of  the  nervous  system. 
The  active  agent,  in  some  allied  diseases  (as  tetanus),  is  a  chemical 
product  of  the  organisms.  No  facts  have  yet  been  ascertained  to 
suggest  that  this  is  true  of  rabies,  although  it  cannot  be  considered 
unlikely.  There  is  reason  to  believe  that  the  organisms,  by  their  growth, 
produce  a  material  incompatible  with  their  continued  existence  in  the 
system.  It  is  on  the  latter  theory  that  Pasteur  bases  the  explanation 
of  his  prophylactic  treatment,  and  we  shall  have  to  return  to  it  in 
considering  the  latter. 

The  way  in  which  the  virus  acts  is  suggested  by  the  character  of 
the  symptoms.  Its  primary  effect  on  the  nerve-centres  seeius  to  be 
to  increase  their  activity,  and  especially  to  augment  the  reflex  ex- 
citability of  the  medulla  oblongata  and  of  the  spinal  cord,  while 
corresponding  disturbance  of  the  cortex  causes  the  delirium,  Ac. ;  the 
effect  on  the  medulla  oblongata  increases  the  excitability  of  the  respir- 
atory centre;  and,  as  the  extraordinary  muscles  of  infipiration  (not 
the  diaphragm)  are  chiefly  excited  by  reflex  influences,  the  inspiratory 
efforts  are  of  the  "  costo- superior  "  type.  The  centre  for  these  move- 
ments is  adjacent  to  that  for  deglutition,  and  the  region  of  the 
medulla  in  which  the  changes  are  most  intense  is  that  in  which 
the  glosso-pharyngeal,  pneumogastric,  and  hypoglossal  nerves  are 
situated,  llie  effect  of  the  poison  seems  to  be  chiefly  on  these  centres, 
just  as  other  organic  poisons  have  specific  actions  on  other  parts  of 
the  nervous  system.  The  period  of  excitement  is  often  succeeded  by 
the  opposite  condition,  shown  by  the  paraplegic  weakness  and  coma 
may  supeiTcne.    But  another  agency  may  be  concerned  in  the 
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abolition  of  function,  vis.  the  vascular  changes  that  are  revealed  bj 
the  microscope,  and  which,  as  we  have  just  seen,  must  be  regarded  as 
secondary  results  of  the  functional  over-action.*  These  are  some- 
what random  in  distribution ;  the  exact  points  at  which  thej  occur 
are  apparently  influenced  by  conditions  which  are,  so  far  as  the 
disease  is  concerned,  accidental,  the  specific  poison  only  determining 
their  general  situation.  When  they  do  occur,  however,  the  leucocytal 
infiltration  may  be  so  great  as  to  break  up  the  tissue,  and  even  to 
constitute  a  minute  point  of  suppuration;  and  if  the  point  thus 
affected  is  important,  grave  paraljtic  consequences  may  ensue  in  both 
the  medulla  oblongata  and  the  spinal  cord.  Further,  it  is  probable  also 
that  the  cortical  excitement  acts  upon  the  centres  of  the  medulla 
oblongata  and  increases  their  disturbance.  We  know  how  much  the 
functions  of  the  pneumogastric  are  under  mental  influence ;  the  sigh, 
and  vomiting  from  disgust,  are  examples.  On  the  other  hand,  it  is 
possible  that  the  disturl>ance  of  the  medulla  may  determine  the  direc- 
tion of  the  cerebral  derangement.  We  may  often  trace,  in  the 
symptoms,  evidence  of  this  peculiar  mutual  interaction  of  the  bulbar 
and  cortical  disturbance. 

It  is  important  to  note  that  some  of  the  symptoms  of  hydrophobia 
not  only  resemble,  but  are  identical  with  those  of  hysteria.  The  con- 
vulsion may  be  distinctly  of  hy steroid  character,  and  the  frenzied 
horror  at  the  sight  of  water  has  a  close  parallel  in  the  maniacal  stage 
of  many  hysterical  attacks.  In  connection  with  the  barking  and  bit- 
ing of  the  hydrophobic  patient,  it  should  be  remembered  that  both 
actions  may  occur  during  the  attacks  of  pure  hysteria;  the  biting  is 
especially  common.f  There  is  nothing  in  itself  extraordinary  in 
hysteroid  disturbance  forming  part  of  the  functional  disturbance  of 
the  brain  that  results  from  a  different  cause,  but  the  therio-mimicry 
of  hysteria  is  a  mysterious  phenomenon,  the  significance  of  which  is 
doubtless  great,  though  at  present  beyond  our  observation.  It  is  not 
lessened  by  the  prominence  of  the  condition  in  a  malady  due  to  a 
virus  exclusively  animal,  especially  since  it  cannot  be  altogether  ex- 
plained by  the  assumption  of  mental  preoccupation. 

The  special  paralytic  form  seems  to  be  due  to  the  action  of  the  virus 
being  primarily  and  specially  on  the  spinal  cord,  and  being  from  the 
first  depressant  in  its  influence.  We  cannot  at  present  explain  the  last 
fact,  but  some  light  is  thrown  on  the  first  by  the  factj  that  injection 
of  the  virus  into  the  veins  causes  the  paralytic  form,  while  subdural 
inoculation  always  gives  rise  to  the  ordinary  variety  with  initial  excite- 
ment. Through  the  blood  the  virus  can  evidently  have  free  access  to 
the  spinal  cord.     But  the  difference  in  ita  influence  in  the  two  cases 

*  Hence  it  is  incorrect  to  speak  of  inflammation  of  the  medulla  as  the  effect  of  the 
poison  and  the  cause  of  the  symptoms,  and  to  make  a  comparison,  as  has  been  done, 
between  the  condition  of  the  mcdoll*  in  hydrophobia  and  that  of  Peyer's  patches  in 
typhoid  fever. 

t  See  the  description  of  this  disease.  %  Puteor,  confirmed  by  Szpilmann. 
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suggeBts  tome  difference  in  the  Tims,  and  in  the  character  of  its 
action  on  the  nerye-elemeDts,  to  which  we  have  at  present  no  clue. 

Diagnosis. — The  symptom  of  greatest  value,  as  iDdicatire  of  the 
nature  of  the  affectiou,  is  unquestionablj  the  peculiar  respiraiorj 
spasm  excited  bj  attempts  to  swallow  liquids.  The  history  of  a  bite 
usually  gives  siguificuuce  to  definite  symptoms,  but  occasionally  mis- 
leads when  these  are  equivocal. 

In  certain  acute  diseases  of  the  throat  and  obest,  sudden  dysphagia 
has  given  rise  to  a  suspicion  of  hydrophobia,  chiefly  wheu  the 
dysphagia  is  not  due  to  pain,  but  is  reflex,  a  throat  spasm.  Such 
cases  are,  however,  very  rare,  aud  the  history  and  other  symptoms  are 
distinctive  if  ordinary  care  is  used.  It  is  more  likely  that  these 
affections  should  be  mistaken  for  hydro{)hobia  than  that  the  latter 
disease  should  be  overlooked.  The  chief  diagnostic  difficulty  is  in 
connectiou  with  nervous  disorders.  Cases  in  which  the  mental 
disturbance  preponderates  may  be  mistaken  for  simple  insanity,  but 
the  associated  spasm,  significant  even  if  slight,  and  the  onset  after  a 
suspicious  bite,  generally  prevent  error.  If  there  is  a  form  in  whioh 
spasm  is  absent,  the  distinction  from  simple  insanity  may  be  onlj 
possible  by  the  extremely  rapid  course  of  the  affection.  No  patient 
ever  passed  from  mental  health  to  a  state  of  imminent  danger  in  two 
or  three  days  in  consequence  of  simple  insanity.  The  opposite 
mistake  is  far  more  common ;  a  previous  bite  leads  to  an  erroneoua 
diagnosis  of  rabies. 

Organic  brain  diseases— meningeal  heemorrhagcfor  instance — occor- 
ring  in  a  per6on  who  had  been  bitten  by  a  dog,  have  been  mistaken  fi)r 
hydrophobia.  One  case  is  recorded  in  which  the  mistake  was  only 
discovered  at  the  post-mortem  examination.  The  cbaracter  of  the 
convulsions  and  delirium,  and  the  absence  of  respiratory  spasni^ 
should  prevent  the  error.  From  tetanus,  hydrophobia  is  distinguished 
by  the  late  period  after  the  bite  at  which  the  symptoms  develop.  A 
difficulty  can  scarcely  arise  (except  in  the  case  of  idiopathic  tetanus) 
unless  the  patient  has  received  some  recent  wound  of  another  nature. 
The  respiratory  spasm  and  aversion  to  liquids  in  the  one  case,  and 
the  early  trismus  in  the  other,  almost  always  suffice  for  the  dia^^nosis. 
If  the  symptoms  of  hydrophobia  are  present,  the  association  of 
general  tetanic  spasm  with  the  respiratory  disturbance  is  quite  com- 
patible with  the  hydrophobic  nature  of  the  case. 

Symptoms  bearing  a  superficial  resemblance  to  hydrophobia  some- 
times occur  in  those  who  have  been  in  great  dread  of  the  disease,  in 
consequence  of  a  bite  from  an  animal  ponsibly  or  certainly  rabid. 
The  knowledge  that  difficulty  in  swallowing  is  a  symptom  of  the 
disease,  determines  the  occurrence  of  spasm  in  the  throat  on  degluti- 
tion, perhaps  analogous  to  the  '*  globus  hystericus."  The  patient's 
fears  are  intensified  as  the  spasm  increases  in  degree,  and  a  dread 

water  may  come  on.     Hysterical  convulsion  may  be  added,  and  the 
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group  of  sjroptoms  produced  maj  deceiye  eren  the  medical  attendant. 
In  this  "  Ijssophobia,"  or  *' pseudo-hjdrophobia,"  as  it  has  been 
termed,  the  most  important  diagnostic  element  is  the  absence  of  all 
tme  respiratory  spasm ;  there  is  not  the  peculiar  "  catch  in  tbe 
breath"  that  characterises  the  genuine  disease.  There  has  always 
been  much  preceding  mental  alarm,  but  too  much  weight  must  not  be 
placed  on  this,  because  great  anxiety  of  necessity  often  precedes  true 
hydrophobia.*  The  symptoms  of  the  spurious  form  commonly  soon 
subside  if  the  mind  of  the  patient  can  be  tranquillised,  or  if  the 
patient  has  recourse  to  some  method  of  treatment  in  which  he  can  be 
induced  to  place  confidence.  An  instance  of  this  is  afforded  by  the 
case  of  Dr.  Buisson,  who  after  receiving  on  a  scar  some  8ali?a  from  a 
patient  who  was  suffering  from  hydrophobia  (real,  or  more  probably 
supposed)  thought  himself  suffering  from  the  disease.  He  took  a 
vapour- bath  and  was  well.  He  afterwards  treated  forty  cases  of  the 
same  character  successfully  in  this  manner!  But  there  are  other 
cases,  regarded  as  spurious,  in  which  the  mental  disturbance  is 
intense,  spasm  distinct,  and  the  patient  passes  into  a  state  of  exhaus- 
tion and  dies  in  a  few  days.  It  is  probable  that  most  of  these  oases 
are  genuine,  although  they  have  been  published  as  spurious.f 

I  have  more  than  once  known  a  first  attack  of  hysteroid  convulsion^ 
in  a  lad  who  had  been  bitten  by  a  dog  some  time  before,  to  be  mistaken 
for  hydrophobia  on  account  of  the  barking  and  biting  and  general 
convulsion.  The  absence  of  the  respiratory  spasm,  and  the  intermit- 
ting character  of  the  disturbance,  should  prevent  error,  which,  indeed^ 
can  only  occur  if  the  characteristics  of  severe  hysteria  are  not 
known. 

Pboonosis. — Attacks  of  hydrophobia  differ  in  their  intensity  and  in 
the  rapidity  of  their  course,  but  at  present  all  we  can  say  is  that  in 
any  given  case,  however  mild,  only  one  issue  can  be  looked  for.  It  is 
to  be  hoped  that  the  future  may  render  the  prognosis  less  grave ; 
although  we  seem  as  far  as  ever  from  an  actual  cure  for  the  developed 
disease,  we  may  still  echo  the  hope,  expressed  by  B<)erhaave  nearly 
two  hundred  years  ago,  "  Nor  ought  we  yet  to  despair  of  finding  out» 

*  There  has  more  often  been  a  tendency  to  regard  the  genuine  disease  as  imagi- 
nary than  to  mistake  the  spurious  for  the  genuine.  This  tendency  is  especially 
marked  among  critics  who  have  not  seen  the  case,  who  do  not  scruple  to  cast  doubta 
on  the  nature  of  even  fatal  cases.  It  is  not  certain  that  death  baa  ever  occurred 
from  mere  **  lyssopbobia." 

t  Tbe  diagnosis  of  tbe  spurioui  from  tbe  genuine  form  of  tbe  disease  is  thus  a 
matter  on  which  there  is  very  wide  difference  of  opinion,  which  involves  also  tbe 
diagnostic  indications.  This  difference  will  probably  be  lessened  considerably  now 
that  we  bHve  an  apparently  crucial  test  in  the  results  of  inoculation.  Two  fatal 
cases  described  as  **  pseudo-bydropbobiti "  have  been  published  by  Broad  bent  ('Clin. 
Soc.  Trans.,'  Feb.  23rd,  1883),  the  spurious  character  of  which  appears  to  me  to  be 
open  to  question.  In  one  case  it  is  true  the  bite  was  received  five  yean  before,  bot 
this  ought  not  to  be  allowed  to  determine  tbe  diagnosis  (^ee  p.  92C) 
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•Qiii€  iime  orotber«  a  peculiar  antidote  for  this  poison,  seeing  we  have 
^ticci^edeii  in  poi^nf  tiiougkt  formerlj  as  destruetaTe." 

TftSATNKifT. — PrevetUufe, — The  prevention  of  a  di«ea»e  is  important 
to  propurti4>n  a«  its  treatment  im  iut^ectual;  and  tbe  fatalitr  of 
bydropliobia  render*  it»  prophylaxis  of  paramount  nrgencj.  Tbe 
prevention  of  bydropbol/ia  i«  tbe  prevention  of  rabies,  and  tbis  could 
be  readily  effected!  in  Great  Britain  on  account  of  our  insular  position. 
Tbe  enforced  muzzling  of  all  dogs  for  a  period  of  one  year  would 
almo»t  certainly  stamp  out  tbe  disease.*  It  cannot  be  doubted,  also, 
tliat  tbe  number  of  dogs  is  vastly  in  excess  of  any  real  need  of  the 
i'om  in  unity.  Most  cases  of  hydrophobia  are  due  to  animals  kept  for 
pleasure,  not  for  use,  and  often  ill -kept.  More  migbt  also  be  done  to 
make  tbose  wbo  keep  dogs  familiar  with  the  early  Kymptoms  of  rabies, 
and  to  render  it  a  criminal  offence  to  permit  a  dog  that  presents  such 
symptoms  to  be  at  Urge. 

Until  this  wise  and  humane  measure,  tbe  universal  use  of  the  muzzle, 
is  adopted,  the  prevention  of  hydrophobia  centres  in  the  method  devised 
by  Past  cur,  and  in  the  cauterisation  of  the  bite.  Pasteur's  system  of 
]Hevention  depends  on  the  fact  that  by  drying  the  spinal  cord  of 
rtibbits  that  have  been  rendered  rabid  by  inoculation,  the  virus 
becomes  less  active;  tbe  subcutaneous  injection  of  an  emulsion  of  such 
a  cord  (dried  for  fourteen  days)  causes  no  definite  symptoms  of  the 
disease,  ni»r  do  subsequent  inoculations  or  injections  made  with  cords 
dried  for  a  less  time.  After  such  inoculations  an  animal  is 
♦*  protected,"  and  does  not  suffer  fi*om  rabies  if  afterwards  bitten  bj 
a  rabid  uuimul,  or  even  if  inoculated  with  the  virus  in  its  most  active 
state  t  These  eonoluMions  have  been  confirmed  by  Horsley.^  in  a 
series  of  experiments  on  dogs,  which  seem  to  be  free  from  any  source 
of  fallacy.  In  these  experiments  the  preventive  treatment  was  cairied 
out  before  the  infection.     Pasteur  further  believes  that  such  a  cuutm 

*  Thsl  iuvh  s  mesaure  it  not  adopted  it  a  nNtional  di»gr»ce,  vhick  is  acrctttiial«4 
by  lt»e  ts«.  t  that  tbe  Uov^ntiueut  ilerivt^  )«rt  of  it^  reTtwue  from  a  tax  «pon  dogs. 
The  oppo^tlou  to  lh«  UM  of  the  niuixW  U  od«  of  tbe  »trangirst  deT<(Lcpcc<cBU  c€ 
worUvd  sHMitiuH^ul.  Tbeiv  »r«  ap^t«retstlT  tbouftuids  of  veIl-ai<i&siBc  peo^^e  vko 
v<mU  >>ivlvr  ih^i  hutt^irvdt  of  ik)<«  sikould  pert>b  tv^rj  xfJt  of  a  paiof^ 
ikkAi  lUAi^v  WuMku  liY««  should  W  a^uiiuAlW  k»l,  and  tixr«»  of  {Nrvoot  »acal»i  ht 
jecWd  tor  iiK>u(h«  to  »cut«  stteuijiJ  •Ji'Mxy — r»:her  lh.%n  IOaS  d>.x«  scoold  bte 

t  KN^wuT  ^u  forwmr^l  tb*  tbeerr.  aZtviwH  T\f«rr«d  ta'->vhfi^&  Ba»  hum^m^r^  a^ 
lkuft:4  to  Jo  \fer.h  ibie  fti.cun^-j[  of^k  £wt» — si^a:  tlw  vinx:i»  a  3iiirr7*4r^a:am^  ^vo* 
dvbC«M»  iu  i^  d«>><^o^itttr&s»  ti.*mi*  VL^miAac*  h}  nhitzh  i£s  fT9^na  im  cfltscibsiL  mm  'j»  ^sb 
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of  injections  in  effectiTe  in  preyenting  the  occurrence  of  the  disease 
i  u  a  person  who  has  been  already  inoculated  with  rabies,  and  he  has 
treated  thus  many  thousands  of  bitten  persons.  The  efficacy  of  the 
treatment  has  been  the  subject  of  much  discussion,  and  so  also  has  its 
safety.  Two  facts  only  are  certain.  First,  the  danger  that  rabies  may 
be  communicated  by  the  treatment  is  very  small.  There  is,  indeed, 
one  case  in  which  this  result  is  rendered  probable  by  the  very  unusual 
character  of  the  symptom,  the  case  of  the  man  Goffi,  who  was  bitten 
by  a  rabid  cat,  and  died  of  paralytic  rabies  in  St.  Thomas's  Hospital 
(see  p.  930).*  But  this  case  only  brings  into  relief  the  immunity  with 
which  the  course  of  treatment  has  been  pursued  in  an  enormous  number 
of  cases  t  The  other  fact  is  that  the  treatment  is  not  invariably 
successful.  In  several  instances,  rabies  has  developed  at  about  the 
same  time,  after  the  original  bite,  that  it  might  be  expected  to  develop 
had  the  treatment  not  been  adopted,  and  its  severity  has  not  apparently 
been  modified.  The  efficacy  of  the  treatment  has  therefore  to  be 
judged  from  statistics,  and  the  difficulty  of  drawing  a  conclusion  is 
great,  and  is  increased  by  the  fact  that,  of  a  given  number  of  persons 
bitten  by  a  mad  dog,  only  a  proportion,  sometimes  small,  suffer  after- 
wards from  the  disease  (see  p.  925).  But  the  proportion  who  have 
suffered  after  undergoing  the  Pasteurian  treatment  is  certainly  far 
smaller  than  it  would  be  in  a  like  number  of  persons  who  had  not  been 
thus  treated.  TTp  to  the  end  of  1886,  2682  persons  had  been  inocu- 
lated, and  the  subsequent  mortality  from  rabies  among  them  was 
between  1  and  1*2  per  cent.  Even  allowing  largely  for  doubtful  bites 
it  is  estimated  that  not  less  than  5  per  cent,  of  such  a  series  would  have 
died  without  the  treatment.^      We  cannot  feel  sure  that  in  all  cases 

*  The  result  haa  been  ascribed  to  the  drcumstance  that  the  man  waa  almost  oon- 
■tantly  drunk  while  undergoing  the  treatment. 

f  It  has  been  suggested  that  some  of  the  deaths  from  the  ordinary  form  of  rabies, 
after  the  treatment,  were  due  to  the  inoculations,  but  the  case  referred  to  renders 
this  doubtful.  It  suggests  that  the  inoculation  with  the  rabbit's  cord  would  produce 
the  paralytic,  and  not  the  ordinary  form. 

X  '  Report  of  Hydrophobia  Committee,'  p.  8.  Some  further  facts  are  very  im- 
portant. Of  233  persons  bitten  bj  animals  in  which  rabies  waa  certain  (either  by 
inoculation  from  the  spinal  cord  or  from  the  occnrrrnce  of  rabies  in  other  animals 
or  persons  bitten)  only  4  died,  while  without  inoculation  40  would  probably  have 
died.  The  mortality  among  persons  bitten  by  rabid  wolves  is  exceedingly  high;  the 
bites  are  generally  severe,  and  prompt  cauterisation  is  impossible:  48  persons  so 
bitten  were  treated  ;  a  mortality  of  80  would  htive  been  almost  certain,  but  only  9 
died,  and  in  8  of  these  the  symptoms  commenced  while  under  treatment.  One  very 
striking  gp'oup  of  cases  is  that  of  six  children  bitten  at  Bradford,  January  24th, 
1886,  by  a  dog  proved  to  be  rabid  by  experimeutal  inoculation,  and  by  the  fact  that 
another  person  who  had  been  bitten  by  the  same  dog  died  of  hydrophobia  on  March 
4th  of  the  same  year.  The  six  children  who  were  treated  were  perfectly  well  at  the 
date  of  the  report,  eighteen  months  after  the  bites.  A  more  crucial  test  could 
hardly  be  devised.  E(|ually  strong  is  the  instance  of  three  children  bitten  at 
Shipley,  Yorkshire,  in  March,  1886,  and  treated  by  Pasteur,  all  of  whom  remained 
well  a  year  lat)er,  while  another  person  bitten  by  the  same  dog,  and  not  treated,  died 
from  hydrophobia  seven  weeks  after  the  bite. 
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the  animal  that  inflicted  the  bite  was  actually  rabid,  and  bonce  a  new 
■ouroe  of  uncertainty  is  introduced,  the  influence  of  which  cannot  be 
accurately  assessed.  Tbe  Committee  on  Hydrophobia  investigated 
the  facts  of  ninety  unselected  cases  treated  by  Pasteur,  and  in  two 
thirds  of  these  there  was  evidence  which  satisfied  the  committee  that 
the  dog  was  rabid.  In  no  less  than  twenty -four  the  bites  were  on 
naked  parts,  and  the  wounds  were  not  cauterised  or  treated  in  anj 
way  likely  to  prevent  the  action  of  the  virus.  Every  one  of  these 
ninety  patients  had  continued  well,  although  all  had  been  bitten  more 
than  six  months,  and  most  of  them  more  than  a  year  before.  In  such 
a  number  of  cases  of  this  character  it  was  calculated  by  tbe  committee, 
on  the  lowest  estimate,  that  not  less  than  eight  would  have  suffered 
from  hydrophobia.    Tbe  conclusion  from  the  facts  at  present  available 

_  seems,  therefore,  to  be  that  the  treatment  is  of  great  value,  although 

it  does  not  secure  absolute  safety,  and  that  the  method  is  not  attended 
by  more  than  an  extremely  small  risk  of  the  production  of  rabies. 

I  Treatment  of  the  Bite. — Tbe  poison  is  deposited  in  a  wound,  and  if 

it  can  be  destroyed  before  it  passes  into  tbe  blood,*  the  disease  will 
be  prevented.  The  measures  to  be  adopted  for  this  purpose  belong 
to  the  province  of  surgery,  but  may  be  briefly  mentioned.  If  the 
wound  is  on  a  limb,  the  circulation  should,  if  possible,  be  arrested  bj 
a  ligature  around  the  limb,  applied  immediately.  Free  bleeding 
should  be  encouraged  and  the  .wound  should  be  well  washed.  These 
measures  are  most  important,  because  it  is  not  often  that  the  cautery 
oan  be  immediately  applied.  The  use  of  these  measures  in  the  case 
of  bites  of  every  kind  ought  to  be  part  of  the  education  of  children. 
The  wound  may  be  sucked,  if  there  is  no  abrasion  in  the  mouth, 
which  should  be  washed  out  each  time.  Absorption  of  poison  through 
a  mucous  membrane  (to  jud^e  from  experiments  on  the  conjunctiva) 
occupies  several  minutes.  As  soon  as  possible,  the  wound  should  be 
thoroughly  cauteiised  by  the  actual  cautery,  nitric  acid,  or  nitrate  of 
silver.     Whenever  practicable  the  bitten  part  should  be  excised. 

The  treatment  of  the  developed  disease  has  to  be  directed  chiefly  to 
the  diminution  of  the  suffering  of  tbe  patient.  At  the  same  time 
recovery  cannot  be  said  to  be  impossible.  It  is  certain  that  cases  have 
recovered  in  the  past,  and  it  seems  therefore  certain  that  cases  will 
recover  in  the  future.  However  slender  may  be  the  hope  of  doing 
more  than  lessen  suffering,  the  patient  should  not  be  given  over  into 
the  hands  of  death,  even  indirectly  by  efforts  exclusively  directed 
to  the  euthanasia,  still  less  ostensibly,  as  by  the  feather  beds  of  old.f 

*  Till!  18  the  conimon  theory  of  cauterisation*  but  is  hardly  oonststent  witli  Um 
lesuraod  localisation  of  the  poison  in  the  wound  during  the  period  of  incuhfttion.  Is 
is,  however,  certain  that  cauterisation  is  of  little  value  unless  it  is  almost  imai#> 
diate.  Proinpineiis  is  of  more  importance  thaa  the  agent  employed.  A  smolMr^ 
*'  vesuvian"  would  probMbly  be  quiie  effectual  if  instantly  used. 

t  It  is  curious  to  note  how  the  name  of  the  disease  preserves  the  fact  that  tiM 
horror  of  water  was  formerly  regarded  not  only  as  a  characteristic  of  Um 
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The  patbologtcal  lesions  show  that  the  functional  nervous  excite* 
ment  has  organic  consequences,  and  it  is  important,  in  order  to  lessen 
these,  and  to  maintain  the  strength  of  tbe  patient,  that  whatever 
excites  the  paroxysmal  disturbance  of  the  ner?ous  system  should  be 
carefully  avoided.  A  dimly  lighted,  quiet  room  should  be  secured,  and 
ou]y  the  necessary  attendants  should  be  admitted  into  it.  Every  sight 
or  sound  likely  to  disturb  should  be  avoided,  aud  it  would  probably  be 
wise,  if  the  spasmodic  dysphagia  is  great,  to  feed  only  by  peptonised 
enemata. 

The  drugs  that  have  been  employed  in  the  treatment  of  the  disease 
are  innumerable,  and  embrace  (besides  most  known  sedatives)  a 
number  of  alleged  specifics,  all  of  which  have  been  abundantly  proved 
to  be  useless.  Tbe  treatment  employed  in  the  few  cases  in  which 
recovery  has  taken  place,  has  generally  been  found  powerless  in  other 
instances. 

One  case  is  said  to  have  recovered  under  the  influence  of  mercury, 
but  this  has  been  tried  since  in  numberless  instances  without  result. 
Gurara,  however,  has  been  credited  with  three  cures  (Offenburg, 
Polli,  and  Watson),  of  which  one  case,  that  of  Offeuburg,  seems 
undoubtedly  genuine.  The  drug  was  first  recommended  half  a  century 
ago  by  an  Englishman,  Sewell,*  but  tried  in  small  doses  it  failed.  It 
arrests  the  hydrophobic  spasms  by  paralysing  tbe  motor  nerves,  and 
this  may  render  artificial  respiration  necessary.  There  seems  to  be  a 
remarkable  tolerance  of  curara  in  this  disorder.  The  dose  commonly 
employed  has  been  from  iV  to  i  of  a  grain  repeated  every  quarter 
or  half  hour  until  there  is  general  muscular  paralysis,  and  renewed  as 
this  effect  passes  off.  Polli  administered  in  all  three  grains  in  five 
and  a  half  hours  to  a  child  twelve  years  old.  E?en  grain  doses  have 
failed  to  cause  paralysis.t  One  case,  probably  genuine,  has  been 
recorded,  in  which  recovery  occurretl  under  the  use  of  Calabar  bean  and 
hypodermic  injections  of  morphia  (NichoUs).  Bromide  of  potassium 
has  very  little  influence ;  if  given  at  all  it  should  be  in  large  doses, 
one  or  two  drachms.  Chloral  gives  some  relief,  and,  in  a  case  recorded 
by  Sansom,  life  was  prolonged  for  ten  days  under  its  use.  It  is  pro- 
bable that  the  combination  of  chloral  and  morphia,  which  has  a  special 

but  as  the  predominant  element  in  its  pathology,  which  afforded  the  chief  therapea- 
tical  indication.  "  In  the  intervals  "  (of  venesection,  says  Boerhaave)  "  he  must  be 
blinded  and  thrown  into  a  cold  pond,  or  be  made  wet  with  the  continual  throwing 
of  water  upon  him,  till  he  doth  not  seem  any  more  to  be  afraid  of  water,  or  but 
little,"  a  fln-<l  reservation  that  was  at  least  prudent. 

*  And  also  by  Watertou,  the  naturalist,  who  brought  to  England  a  supply  of  the 
drug  (see  '  Dolaii's  Hydrophobia,'  2nd  ed.,  p.  170,  and  Watertou's  '  Travels  '). 

t  But  it  b  possible  that  in  some  cases  tbe  agent  has  not  been  very  active.  Thoiy 
in  a  caae  recorded  by  Bristowe,  in  which  as  much  as  l^  grains  were  injected  at  a  tims, 
and  S  grains  in  twenty-four  hours  produced  very  little  effect,  the  curara  "  had  been 
in  stock  some  time,  and  there  was  reason  to  believe  that  it  had  deteriorated  in 
quality"  ('Brit.  Med.  Jonrn.,'  AprU  28th,  1885).  The  activity  of  the  speciiner 
should  always  be  tested. 
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influence  on  the  respiratory  centre,  deserves  furtlier  trial,  and  on  tin 
whole  coDstitutea,  as  far  u  is  at  present  known,  the  wisest  Uwilmeut. 

Tracheotomy  was  sug^'estcd  by  Mtirah&ll  Hall  as  a  means  of  ftfertin; 
death  duriDg  an  asphyxiating  attuck  of  spa-im,  but  it  ia  probit!>ly 
powerless.  Tbe  spasm  involves  the  cheat  wall,  and,  according  to  Pitt,* 
the  glottis  is  widely  open  during  the  attack. 

Of  the  various  remedies  that  have  been  held  in  popular  «8t««iD 
or  vaunted  as  private  specifics,  little  need  be  said.  Tbcy  fursitb 
a  curious  chapter  in  the  history  of  charlatanism  and  credulitT. 
"  Hitherto,"  we  may  atill  say  with  Boorhaave, "  we  Lave  not  met  wili 
any  one  which  deserves  credit  enough  to  be  entrusted  with  tlie  life  "f 
people  thus  miserahly  afflicted,  for  no  one  is  known  whereof  tUe  «t- 
periments  be  certain,  but  they  owe  their  birth  eitber  lo  specniaiJOD, 
or  they  bave  been  copied  from  others  and  taken  upon  trust."  Tbt 
list  of  reputed  remedies  that  he  gives  has  received  a  long  additios 
since  his  time.  Persons  who  fancy  that  thov  are  Bufiuring  from  tbe 
disease  are  cured  by  these  measures,  and  their  recommendatioiu  tn 
repeated  witU  confldeace  by  those  wiiose  readiness  to  express  an  ojiiaioa 
ia  inversely  proportioned  to  their  cajiacity  for  forming  a  judgment. 
Foremost  among  these  measures  is  tbe  vapour-bath  of  BuiaRt>ii,tl4 
origin  of  wiiich  has  been  already  mentioned  (p.  937), and  whioh  entj 
few  years  makes  its  reappearance  in  the  public  papers. 

The  saliva  of  persons  suffering  from  hydrophobia  has  been  provej 
to  bo  capable  of  communicating  tbe  disease  to  animals.  Hence  tbi 
attendants  should  be  cautioned  to  bave  no  uncovered  abrasioDi  on  ih* 
hands,  and  to  yra.sh  from  the  eyes  and  face  any  saliva  that  may  ban 
been  epit  on  them.  If  they  are  bitten  by  the  patient,  tbe  wound 
sbould  be  treated  as  if  it  bad  been  inflicted  by  a  rabid  animal.  Tbrft 
precautions  remove  all  danger,  and  any  anxiety  tbat  is  felt  tnny  in 
removed  by  tbe  assurance  that,  of  the  thousands  of  persons  who  hai* 
attended  on  patients  with  hydrophobia,  no  authentio  instance  Lu 
been  recorded  in  which  the  malady  was  thus  contract«d.t  Nor  hMil 
ever  been  known  to  have  been  acquired  through  making  a  poat-motl«a 
esamiaatlon  on  the  bodies  of  persons  who  bave  died  from  the  diseMS. 
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Many  metals,  when  taken  into  the  body,  cause  chronic  disfnrl'itir* 
of  Ihe  nervous  system,  in  adOitiun  to  the  acute  symptoms  that  &» 
produced  liy  a  considerable  dose  of  tbe  poison.    The  hitter  an  nst 

•  G.  N.  Pitt, '  Med.  Time*.'  .lune  20th.  lasS. 

t  Indeed,  even  the  danger  cif  bitei  teemi  imilt.  A  child,  wbea*  malady  ■«' 
veriftid  bj  tiis  iuaoaUtlan  teit,  bit  two  penon*  wliMe  woandi  were  nocmnUriiaitirf 
at  iha  and  of  lix  monUis  tbey  were  atiU  well  ('  Hiv.  Clin,  di  Bologna,*  Aug,  18H)i 
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ooosidered  here»  siiioe  thej  belong  to  the  provioee  of  toxioologj.  The 
more  ohroDio  disturbanoe  generally  results  from  the  often  repeated 
entrance  of  small  quantities  of  the  metal,  and  seldom  succeeds 
a  single  large  dose.  The  chief  metals  that  influence  the  ner?otts 
sjstem  are  lead,  arsenic,  silver,  and  mercury. 

Lbad-poisonino. 

Etiology. — The  occurrence  of  symptoms  of  lead-poisoning  seems 
to  be,  to  some  extent,  determined  by  individual  peculiarities.  Of  a 
given  number  of  persons,  all  of  whom  have  been  exposed  to  the  same 
influence,  and  exhibit  indications  of  the  presence  of  lead  in  the  system, 
some  will  suffer  considerably,  some  slightly,  others  not  at  all.  Little 
is  known  of  the  conditions  which  thus  influence  the  result,  but  females 
seem  more  prone  to  suffer  than  males,  the  weakly  than  the  strong, 
and  those  who  inherit  a  tendency  to  gout,  especially  if  the  affection, 
thus  inherited,  was  due  to  the  same  cause.  Disturbances  of  the 
nervous  system  are  much  increased  by  intemperance;  the  influence  of 
alcobol  in  eroking  cerebral  symptoms  is  not  only  observed  in  man, 
but  has  been  noted  in  animals. 

Xhe  duration  of  exposure,  before  symptoms  occur,  varies,  and  is 
chiefly  determined  by  the  amount  of  lead  daily  absorbed.  When  this 
is  large,  severe  symptoms  are  often  induced  in  a  few  weeks.  Some  of 
the  most  acute  forms  occur  in  young  persons  whose  exposure  has  been 
brief.  It  is  probable  that,  when  the  daily  dose  of  the  poison  is  small, 
a  certain  amount  of  tolerance  is  sometimes  established,  which  may  be 
ultimately  overcome  in  consequence  of  the  accumulation  of  lead  in  the 
system,  or  in  consequence  of  some  impairment  of  the  general  health.* 

The  sources  of  lead-poisoning  are  very  numerous,  but  may  be 
divided  into  two  groups,  the  industrial  and  the  accidental.  Of  the 
former,  the  most  potent  are  lead -works,  especially  those  in  which 
white-lead  is  prepared,  but  more  frequent  are  the  various  industries 
in  which  prepared  lead  is  used.  Painters,  plumbers,  type-founders, 
compositors,  and  those  who  glaze  pottery  with  lead,  are  the  most 
frequent  sufferers.  Olass  grinders  may  also  suffer,  lead  being  a  con- 
stituent of  most  kinds  of  glass.  Yarions  other  occupations  involve 
liability  to  poisoning,  often  unsuspected.  Licking  gummed  paper, 
tinted  with  colouring  matter  containing  lead,  and  the  process  of 
prepating  cards  with  a  lead  glaze,  have  been  effective.  The  accidental 
sources  are  extremely  numerous;  the  most  frequent  is  the  contamina- 
tion of  drinking-water  by  leaden  pipes,  or  by  lead-lined  cist-frns  f 

*  On  these  and  most  other  facts  relatin^i^  to  the  subject,  numerous  original  obser- 
Tation^,  clinical  and  experimental,  will  be  found  in  '  Lead  Poisoning,'  by  T.  Oliver, 
M.l),  Edinburgh.  1891. 

t  Various  chemical  pecnliaiities  of  water  will  make  it  take  up  lead  more  readily. 
For  psrticulars  the  reader  is  referred  to  works  on  hygiene.  A  cu'ious  instance  is 
related  by  Thome  in  which  lend-|K>isoning  at  Sheffi«-ld  was  due  to  the  presence  in  the 
water  of  a  peculiar  acid  derived  from  the  soil  (*  PrMctitioner,'  Dec,  1886,  p.  46b)» 
This  danger  from  water  was  known  two  thousand  years  ago. 
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Acid  fruits,  cooked  in  glazed  earthenware  Tetsels,  baye  become 
charged  with  lead ;  shot  left  in  wine  bottles,  after  cleaning,  has  been 
dissolved  by  the  wine  or  **  mineral  water ; "  snuff  may  be  contaminated 
in  consequence  of  bein(^  packed  in  lead«paper.  Lead  enters  into  the 
composition  of  some  hair  djes  and  cosmetics,  and  cases  of  lead- 
poisoning  have  occurred  from  their  nse.  Infants  at  the  breast  have 
been  poisoned  by  a  lead  ointment  applied  to  excoriated  nipples. 
Lastly,  symptoms  of  chronic  poisoning  have  occurred  from  the 
continued  medicinal  administration  of  lead. 

The  most  frequent  path  by  which  lead  enters  the  system  is  the 
alimentary  canal,  not  only  by  the  accidental  contamination  of  articles 
of  food,  but  also  through  uncleanliness.  Workers  with  lead  often 
neglect  to  remove  all  trace  of  lead  from  their  hands  before  taking  food, 
and  thus  become  poisoned.  This  is  shown  by  the  influence  of  enforced 
cleanliness,  which  lessens  the  amount  of  lead- poisoning  among  such 
artisans.  The  saliva  dissolres  but  little  of  the  carbonate  of  lead  (the 
form  in  which  the  metal  is  most  frequently  received).  The  hydro- 
chloric acid  of  the  gastric  juice  transforms  it  into  soluble  chloride, 
and  the  bile  also  dissolves  it,  but  in  each  case  products  of  digestion 
hinder  the  process,  insoluble  albuminates  being  formed,  and,  as  a  rule, 
most  of  the  lead  passes  away  by  the  bowel  (Oliver).  When  lead 
enters  through  the  skin,  as  in  poisoning  from  the  use  of  cosmetics  and 
hair  dyes,  it  may  be  dissolved  by  some  of  the  organic  acids  secreted 
by  the  cutaneous  glands,  or  get  through  the  skin  in  consequence  of 
the  friction  employed  in  rubbing  hair  dyes  into  the  roots  of  the  hair. 
Lead-poisoning  has  been  produced  in  children  by  the  continued 
use  of  Goulard's  lotion.*  Lead  may  be  thus  absorbed  by  those  who 
work  with  the  hands  immersed  in  preparation  of  the  metal.  It  may 
certainly  enter  by  the  mucous  membrane  of  the  nose  (in  the  case  of 
poisoning  by  contaminated  snuff),  and  probably  also  by  that  of  the 
other  air-passages;  inhaled  particles  are  dissolved  by  the  alkaline 
secretion,  or  enter  the  blood  and  are  transformed  into  soluble 
bicarbonate  by  the  carbonic  acid  contained  in  it.  No  doubt,  however, 
some  lead,  entering  by  the  air,  is  carried  by  the  buccal  secretions  to 
the  stomach. 

It  is  commonly  believed  that,  however  lead  enters  the  system,  it 
acts  on  the  tissues  through  the  blood,  permeating  the  whole  body  and 
influencing  chiefly  certain  structures.  Unquestionably,  many  of  the 
symptoms  must  be  thus  produced.f  But  lead  has  been  said  also  to 
have  a  local  influence  on  the  part  where  it  comes  in  contact  with  the 
skin.  Tbis  opinion,  although  based  on  some  curious  facts,  has  not 
received  general  confirmation.^ 

*  It  has  been  readily  produced  in  animals  by  an  ointment  of  oleate  of  lead  and 
lanoline  (Oliver). 

f  AUhouffh  some  are  ascribed  to  indirect  effects,  due  to  the  dfrunged  action  of 
tlie  liver  and  kidneys  (Oliver). 

{  The  facts  that  suggest  a  local  influence  are  mentioned  at  a  later  page. 
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The  lead  which  has  entered  the  ajsteni  collects  in  the  various  tissnes 
and  organti,  but  not  in  the  same  degree  in  all.  In  dogs,  to  which 
lead  is  given  in  food,  the  organs  have  been  found  to  contain  the 
metal  in  the  following  order: — bones,  kidneys,  liver,  spinal  cord,  brain, 
muscles,  intestine ;  elsewhere  there  is  only  a  trace  (Heubel).  It  is  not 
certain  that  this  order  is  always  the  same  in  man.  In  one  case,  for 
instance,  much  more  lead  was  found  in  the  brain  than  in  the  liver, 
and  none  in  the  spinal  cord  (Troisier  and  Lagrange)  ;  while  in  another 
case  the  liver  contained  much  and  the  brain  none.*  In  even  acute 
cases  lead  has  been  sometimes  absent  in  the  brain. f 

Lead  is  excreted  by  the  liver ;  also,  it  is  said,  bj  the  intestinal 
mucous  membrane,  but  in  man  chiefly  by  the  kidneys.  The  urine 
always  contains  lead,  when  this  is  present  in  the  blood ;  the  quantity 
of  urine  is  at  first  increased  and  subsequently  lessened  ;  at  the  last, 
there  may  even  be  anuria,  and  with  it  intense  disturbance.  As  a  rule, 
the  amount  of  uric  acid  excreted  bears  an  inverse  relation  to  the 
amount  of  lead.  When  injected  under  the  skin  of  an  animal,  almost 
all  has  been  said  to  pass  away  by  the  bile,^  but  this  does  not  seem  to 
be  the  case  in  man.  Once  combined  in  the  organs,  it  is  very  slowly 
eliminated,  and  its  presence  may  be  detected  years  after  it  has  ceased 
to  be  taken  in.  It  probably  exists  in  them  in  some  combination  with 
albumen,  which  may  not  be  always  the  same.  But  the  amount  fixed 
in  the  tissues  is  very  small  compared  with  that  which  is  eliminated 
from  the  blood,  and  the  quantity  that  enters  the  blood  is  small  com- 
pared with  that  which  enters  the  stomach. 

Symptoms. — Disturbance  of  the  general  nutrition  usually  precedes 
other  symptoms,  although  it  may  escape  observation.  There  is 
aneemia,  often  considerable,  depending  on  an  actual  diminution  in 
the  number  of  blood-corpuscles.  The  heemoglobin  is  reduced  in 
proportion  to  the  corpuscles,  and  the  ansemia  of  lead  thus  differs  from 
that  of  chlorosis,  in  which  the  reduction  is  much  greater  in  the  heemo- 
globin  than  in  the  corpuscles.  Lead-aneemia  resembles  in  this  respect 
pernicious  anaemia,  and  the  resemblance  is  not  merely  superficial. 
The  condition  (which  is  readily  produced  in  animals)  is  probably  due 
to  accumulation  of  lead  in  the  bones,  the  medulla  of  which  is  known 
to  be  an  important  blood-making  tissue.  Atrophy  and  degeneration 
of  the  marrow  have  actually  been  found  (Buimondi).  The  general 
nutrition  and  muscular  strength  are  much  impaired.  As  a  rule  the 
temperature  is  normal,  but  now  and  then  there  is  slight  continuous 
pyrexia;   in  one  case  under  my  observation  the  temperature  was 

*  Pye-Smith,  in  Fagge's  *  Manual,'  ii,  163. 

t  Comby,  Oliver. 

X  Lehmann,  'Dim.  Berl.,'  1882;  Prevost  and  Binet,  'Rer.  Saisse/  1889.  Lead 
may  also  be  eliminated  by  the  skin,  as  is  proved  by  a  case  of  poisoning  hy  red-lead* 
recorded  by  Oliver,  in  which  the  linen  in  eoutact  with  the  skin  was  reddened  by  the 
perspiration. 
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cODBtantlyraiaed  toGfl^or  100°.  When  acute  nervous  srinptonii  ocnit, 
elevation  of  tempertiture  U  common.  In  a  fuw  cases  endocariliiii 
has  been  obserreil ;  degeaeraliou  of  the  canliuc  raWea  ma;  occur  i 
chronic  cases,  as  part  of  the  alow  cbuages  in  the  viucular  ajatein. 

The  subjects  of  lead -poisoning  often  suffer  from  gout  when  ibn 
have  reaubed  middle  or  later  hfe* — an  important  fact,  ahkafrv 
di^noBtic  am]  pathological  point  of  view.  It  must  be  asBociated  nilli 
the  lessened  elimination  of  urie  acid,  although  the  nature  of  tb 
association  ia  not  certain,  and  will  l>e  again  referred  to,  Thelddti'jt 
soon  become  diseased,  first  from  a  form  of  pa.rcncb^niatouB  lUjibrili^ 
which  tends  to  become  interslitial,  and  at  last,  as  in  oidinarj  gon^ 
tbs  kidneys  are  often  indurated  and  granular.  Apart  from  fuAui 
kidney  disease,  albumen  may  be  present  in  tiie  urine  at  times,  u.  b> 
inatancL-,  during  attacks  of  colic  (Suguin).  The  effect  on  the  kidiufl 
is  very  important,  eim.'e  it  letLds  to  cardluc  and  arterial  disease,  ui 
thus  to  cerebral  lesions.  By  this  mechanism,  more  frequeatlj  tha 
by  any  other,  lead-imisoning  causes  death.  Kidney  diaease  i 
slowly  follow  lead-poisoning  which  has  ceased.  A  gentleman  BnS« 
from  wrist-drop  due  to  leud-poisuning  from  drinking-water;  hiiiu 
was  then  normaL  There  was  no  further  iugestioD  of  lead,  and  ^ 
recovered  perfectly,  but  six  years  later  presented  all  the  tigiu  a| 
organic  kidaey  diiiease. 

A  characteristic  symptom  is  a  narrow,  bluish-blaek  line  on  At 
gnms,  close  to  the  teeth,  distinguished  by  its  nairowness  and  ti 
from  the  more  common  zone  of  purplish  congestion.  The  lead  liH 
forma  where  the  gum  is  not  iu  perfect  connection  with  the  tooth,  a 
it  is  really  the  edge  of  a  layer  of  deposit  beneath  the  inner,  detoclMi 
surface  of  the  gum  (CiU!*).  It  may  be  first  seen  on  the  projec 
of  the  gum  between  the  teeth.  It  consists  of  sulphide  of 
deposited  chiefly  outside  loops  of  blood- re ssels,  aud  hence,  ' 
viewed  with  a  lens,  it  often  has  a  punctat«  appeanince.  The  tulpbtt 
comes  from  albuminous  matters  which  accumulate  between  th»  gfU 
and  the  tooth.  If  the  gums  are  not  detached  from  the  tectb,  U 
these  are  kept  scrupulously  clean,  the  lead  line  may  be  visiUs  <M 
between  the  teeth,  or  it  may  evea  bo  absent  entirely.  A  puortll 
deposit  of  sulphide  of  lead  may  lorm  iu  the  mucous  membrane  of  ti 
lip,  upper  or  lower  (as  Garrod  first  yioiiited  out).  It  is  only  SM 
when  there  is  an  accumulation  of  turtar  on  the  teeth  with  which  tl 
stained  lip  has  bei'u  in  contact.  A  low  forui  of  stomatitis  has  bM 
occasionally  obserred,  and  sometimes  uluerut ion  occurs  oD  the  inal 
surface  of  the  cheek  and  elsewhere. 

'  ThU  was  originally  p-untcd  out  bj  (isrrod,    "Sntnmine  goat"  i«  laraTaUi 
thote  wtiote  p&renta  were  goiitj,  ftnd  u  frequent  tlmt  miiat  suiTaTtn  fram  ekM 
lead-;>oiaiining  are  diitinclly  gnuty.   Tbii  a  at  leul  tlie  owe  in  th»  Mutk  of 
It  is  laiil  not  to  be  ao  in  tbo  north,  where  cuut  ii  both  uncoinmoa  uul  ■  mm  i 

of  le«U-pui»oiiii>g,  aalex  the  latter  is  reinforced  by  ta  inLeriled  Uaieaef  to 
(OUver). 
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Severe  abdominal  paiii,  **  lead  colic,*'  is  another  f reqnent  sjmptom. 
It  ia  a  paroxysmal  pain,  felt  chiefly  in  the  region  of  the  umbilicns, 
sometimes  over  a  more  extensive  area,  and  accompanied  with  obsti- 
nate constipation.  During  the  paroxysms  there  is  retraction  of  the 
abdominal  wall,  sometimes  Tomiting,  and  usually  retardation  and 
increased  tension  of  the  pulse.  The  constant  constipation  proves 
that  the  pain  is  not  (as  has  been  sometimes  maintained)  in  the 
abdominal  wall.  It  is  apparently  due  to  a  true  "  colic,"  the  result  of 
a  spasmodic  contraction  of  the  bowel,  probably  the  colon — a  contrac- 
tion which  is  tetanic  and  not  peristaltic,  and  therefore  arrests,  instead 
of  promoting,  the  movement  of  the  intestinal  contents.  The  consti- 
pation may  be  facilitated  by  a  diminution  in  the  secretion  from  the 
mucous  membrane,  degenerative  changes  in  which  have  been  found. 
Such  tetanic  contraction  has  also  been  produced  in  animals.  Its 
mechanism  is  uncertain.  It  has  been  ascribed  to  the  influence  of  lead 
on  the  sympathetic  ganglia,  especially  the  mesenteric  and  coeliac 
plexuses,  on  the  nervous  ganglia  within  the  intestinal  wall,  on  the 
muscular  fibres  of  the  bowel  itself,  and  it  has  also  been  supposed  to  be 
connected  with  the  accumulation  of  sulphide  of  lead  in  the  ^nucoua 
membrane,  sometimes  visible  after  death.*  At  present  there  is  no 
evidence  to  show  which  of  these  theories  is  correct,  and  it  is  therefore 
uncertain  whether  lead  colic  should  or  should  not  be  classed  among 
the  nervous  effects  of  lead-poisoning.  The  retardation  of  the  heart's 
action,  and  the  increased  tension  of  the  pulse,  associated  with  the 
colic,  are  doubtless,  in  part  at  least,  reflex  efl^ects  of  the  strong  afferent 
impression.  Severe  paroxysms  of  epigastric  pain  have  also  occurred^ 
associated  with  inaction  of  the  intercostal  muscles,  apparently 
inhibitory. 

NervouB  Sympiami, — The  definite  nervous  symptoms  produced  by 
lead-poisoning  are  of  five  chief  classes :  (1)  Pains  in  various  situa- 
tions. (2)  Muscular  paralyses  with  wasting,  acute  or  chronic  (8) 
Paraplegic  symptoms.  (4)  Cerebral  disturbance,  acute  and  chronic, 
transient  or  increasing;  convulsions,  delirium,  coma,  amaurosiSy 
hemianeesthesia.     (5)  Affections  of  certain  cranial  nerves. 

1.  Pains  in  the  limhs  are  very  common,  and  may  be  referred  to  the 
muscles  or  the  joints,  or  may  be  vague  in  seat.  They  are  usually  dull, 
aching,  "rheumatic"  pains,  but  sometimes  sharper  and  neuralgic 
in  character.  The  joint  pains  have  been  called  "  saturnine  arthralgias," 
but,  a))art  from  gout,  articular  pain  is  not  usually  prominent. 
There  is  often  tenderness  of  the  muscles,  and  occasionally  tingling 
of  the  extremities,  rarely  areas  of  anaesthesia.     I   have  seen,  for 

*  Mnier  ('  Virch.  Arch./  Bd.  xc)  found  degeneration  of  the  nervons  ganglia  in  the 
wall  of  the  intestine,  and  in  the  abdominal  eympathetic,  in  rabbits  in  which  chronic 
lead-poisoning  had  been  experimentally  produced.  He  also  found  similar  changea 
in  a  case  of  saturnism  in  man.  The  ccsliac  plexus  wai  surrounded  by,  and  infiltrated 
with,  connective  tissue,  and  the  sympathetic  cells  were  in  part  atrophied,  but  the 
fibres  were  little  changed. 
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ioatBDce,  diminiBhed  Bensibility  to  touch  in  the  bacV  of  one  fonann 
nnd  the  front  of  tbe  o[<posite  leg,  and,  in  another  case,  anMlheiit 
around  the  anus.  Such  symptoms  are  eometimes  the  nsnli  A 
neuritiB.  MuBPUiar  "stiffnees"  may  be  associated  with  the  piiB, 
and  now  and  then  there  is  painful  cramp  in  the  caUes.  Wlwt 
tbe  pains  have  a  wel!-tna.rked  neuralgic  cbaracter  in  the  arm  or 
leg,  they  may  follow  tbe  course  of  the  nerves,  and  t«ndern*88  mij 
accompany  tbem.     Epigastric  pain  has  been  already  mentioneil. 

2.  Local  mugeular  paralygia  with  Ta^ting  is  a  very  common  «m- 
sequence  of  lead -poisoning.  It  presents  two  forms.  In  one.  the  mn* 
frequent,  loss  of  power  precedes  wasting,  and  the  muacteB  present  thl 
" dege Herat ive  reaction,"  i.e.  Iosb  of  furadic  irritahility  (from  uult 
degeLierution  of  the  nerre-fibres)  and  preBervntion  of  the  voltaic  inv 
lability  of  the  muacular  ttwA 
just  as  in  a  traumatic  iMiok 
of  a  nerre.  The  common 
of  this  form  is  the  ext^nBor 
muscles  of  the  wrist  and  Suf 
gers,  and  "  wrist-drop  "  rwnln. 
In  the  other  form  of  Bnturoiit 
atrophic  paralysis  the  weaknea 
and  wasting  come  on  EitDuIti* 
uttly  and  proceed  pun*  foat^ 


faradic  and  voltaic  irrital'ifitt 

artit* 
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are  both  lessened  in  propoi 
to  tbe  wasting,  just  as 
gressive  muscular  atrophy,  TUl- 
form  may  affect  any  imrt, 
is  most  common  in  the  ii 
muscles  of  the  hand.     B?lv«M 
these   two.   intermedii 
are     sometimes     met     with,   ii 
which    a    sligLt    increase 
qualitative    change    in    loltui 
irritability  scoom[>anies  a 
'  rate  diminution  in  tbftt  to  iWf 
dism. 

In  the  acute  form,  not  only  is  the  wasting  secondary  to  the  wmI- 
nesa,  but  some  muscles  may  be  merely  weak,  and  may  recover  williodt 
undergoing  atrophy.  In  the  muscles  at  the  hack  of  the  foreara 
-wasting  is  almost  iuvariable.  This  eiteiisor  pikralysis  is  utuallf' 
bilateral,  iilthough  oue  arui  is  often  affei^ted  a  little  earlier  tlian  tb* 
other.  The  right  arm  is  generally  (but  not  always)  the  6rtt  (• 
•ufCer,  perhaps  in  consequence  of  the  grentt^r  use  of  the  rifjlil 
since  the  left  arm  has  been  first  affected  in  a  left-banded  loan.*  ^ 
interval  between  the  affection,  of  the  two  arms  aelJom  exce«di  two 
■  BcmUkrdt,  '  Dent.  A.tch.  f.  EU'  Bind  uil,  8(i3. 
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three  weeks;  occasionally  both  are  affected  together.  The  para- 
lysis reaches  a  considerable  degree  in  a  few  days  or  a  fortnight. 
The  onset  is  more  rapid  in  second  than  in  first  attacks,  but 
it  is  never  actually  sudden.  The  first  difficulty  is  in  the  extension  of 
the  finders,  often  of  the  two  middle  fingers,  sometimes  of  the  first 
and  second ;  but  it  soon  extends  to  the  others.  The  loss  is  that  of 
extension  at  the  metacarpo-phalnngeal  joints  (by  the  long  extensors) ; 
if  the  first  phalanges  are  passively  straightened,  the  distal  phalanges 
can  be  extended  without  difficulty  by  the  unaffected  interossei  and 
lunibricales.  The  thumb  also  suffers;  extension  of  the  phalanges 
(by  the  E.  primi  and  E.  secundi  intemodii  pollicis)  is  lost,  while  its 
metacarpal  bone  can  be  still  extended  (or  rather  abducted)  by  the 
E  ossis  metacarpi  pollicis  (Abductor  pollicis  of  the  Germans).  The 
weakness  of  the  extensors  of  the  fingers  is  usually  greatest  towards 
the  ulnar  side ;  the  first  finger  may  be  extended  best,  and  the  little 
finger  least.  Soon  the  extensors  of  the  wrist  become  weak ;  some- 
times the  radial,  sometimes  the  ulnar  extensor  suffers  first,  with  a 
corresponding  defect  in  the  lateral  movement  of  the  hand,  and  devia- 
tion in  the  attempt  to  extend  it.  The  hand  ultimately  '*  drops,"  aud 
cannot  be  brought  up  to  the  level  of  the  forearm.  As  long  as  the 
special  extensors  of  the  wrist  retain  power,  this  joint  can  still  be 
extended  when  the  fingers  are  flexed  so  as  to  close  the  list,  although 
the  wrist  cannot  be  extended  when  the  fingers  are  also  extended. 
The  reason  for  this  seems  to  be  physiological.  When  in  health  the 
hand  and  fingers  are  both  extended  ;  the  special  extensors  of  the  wrist 
act  very  little  if  at  all ;  the  movement  at  the  wrist-joint  is  effected 
by  the  long  extensor  of  the  fingers.  If,  however,  the  fingers  are 
flexed,  the  extenuou  of  the  wrist  is  effected  by  the  special  extensors. 
These  facts  may  readily  be  verified  by  placing  a  finger  on  the  tendon 
of  the  E.  carpi  ulnaris  or  radialis  during  these  movements.  When 
the  two  muscles  are  paralysed,  the  wrist  cannot  be  extended,  even 
with  the  fingers  flexed. 

The  flexors  of  the  fingers  are  unaffected.    Nevertheless  their  action 
is  seriously  impaired  by  the  inability  of  the  extensors  of  the  wrist  to 

Fio.  173.  Fio.  174. 


Fias.  173  AND  174. — Wrist-drop  from  lead-poisoning^.  Fig.  173  shows  th« 
inaximom  extension  of  the  wrists  and  fingers ;  Fig.  174  the  extension  bj 
the  proper  extensors  of  the  wrist  when  the  fingers  are  flexed. 
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co-operate  with  thera,  and  to  maintain  the  extenBion  of  the  rarpti 
neeeseivry  for  forcible  flexion.  Heuce  flesion  of  the  fingen  Qm«  (ho 
the  wrist,  and  the  course  of  the  tendooa  is  tbus  bo  shortened  lluttb* 
maximum  contriictiim  of  the  flexor  musules  exerts  but  little  tutt. 
The  repeated  fleiion  of  the  earpua  producea  a  slight  diapIoi^niMit 
bMkwarda  of  the  carpivl  bonen.  and  probably  also  &  diHlenaiao  uf  tbt 
Bynovial  aacB  coonected  with  tbeu,  so  thut  a  protiituenoe  forms  oier 
the  carpus  on  the  doreum  of  the  hand.  It  ofl«Q  alarms  the  patient, 
bat  is  of  no  real  coosequence.* 

In  most.  cusL-s  of  wiist-iirop  the  paralysis  is  limited  to  tite  miifcltf 
mentioned — the  common  extensor  of  the  Sngers,  the  extensor  indiel^ 
the  extensora  of  the  phalan^s  of  the  thumb,  aod  those  of  tlie  wriiL' 
All  tbese  musules  are  supplied  by  the  muaculo-spiral  nerve.  Bat  thi 
supinator  lougus,  also  supplied  by  tbat  nerve,  almost  always  eBc«p«^, 
and  80  alao,  B.a  a  rule,  does  the  extensor  of  the  metacarpal  boueof  t]» 
thumb. 

The  affected  muacles  rapidly  waste,  and  the  back  of  the  fortam 
becomes  flattened,  rendering  the  integrity  of  the  supinator  longnt  itill 
more  striking  by  contrast.     The  electrical  reactions,  as  alreaily  sUtetl, 
are  those  of  nerve-d^eneration  (see  toI.  t,  p.  54).     Tiie  irrilabilitj  to 
voltatsm  is    for  a  time  iocreased,  and  is  commonly  changed  ii 
quality.     Such  a  qualitative  change  mny  even  precede  the  onset 
the  paralysis  (Erh).    In  an  early  case,  in  which  one  arm  only  n 
affected,  I  found  in  it  the  increased  anodal  conlractioa;  wtiile 
the  other,  wfaicb  was  Dot  paralysed,  a  distinct  change  was  the  owW 
reace  of  tetanic  contraction  witb  an  unduly  weak  current.     The  exa» 
sire  degree  of  vultiiic  irritability  passes  away  in  the  cot 
months,  hut  some  irritability  remains  for  a  year  or  two,  even  whca 
there  is  no  return  of  power,  and  it  can  often  be  quickly  iiii  iiiiiij 
by  sedulous  electrical  Ireatinejit, 

AltbnUkjh  the  atrophic  palsy  i»  usually  limited  to  these  mu»d<«  it 
occasionally  invades  the  upper  arm.  The  deltoid  suffers  most  &•- 
quently,  and  sometimea  before  the  forearm  muscles.  Ocoisionally  tte 
biceps,  deltoid,  and  brachialia  anticua  suffer,  tbe  palay  then 
the  "upper-arm"  type.  Tery  rarely  the  supinators  suffer  early.  Oc«- 
aionally  the  small  muscles  of  tbe  hand  are  involved,  but  it  i> 
common  for  their  affoL'tion  to  be  of  tbe  second  variety,  tbe  priDiui^ 
atrophic.  Different  parts  of  a  muscle  may  be  affectt.'d  in  difTerrnt 
degree  j  thus  tbe  several  fingers  may  be  variouslv  p?iralTsed  br 
greater  affection  of  certain  parts  of  tbe  common  extensor,  and  on«pHl 
of  the  deltoid  may  suffer  more  tlian  another. 

In  the  legs,  paralysis  sometimes  0f:curB,  analogooa  to  that  ji 
descrilied  iu  tbe  arm.  The  muscles  chiefly  affected  are  tboM  bm 
logous  witli  iiib  forearm  muscles,  vii,  tbe  long  extensor  of  th*  to 
and  the  peronei  muscles,  supplied  by  the  peroueaL  nerve.  !I 
tibialis  anticus,  although  supplied  by  the  same  nerve,  usually 

*  Tliis  iveUiog  ia  ■ometinto*  teruiod  ''  Qnbter'a  tiunoar," 
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like  the  supinator  longos  in  the  arm.  The  affected  muscles  present 
the  degenerative  reactions  already  described.  Slight  deformity  of  the 
foot,  talipes  equino-varus,  may  result. 

Occasionally  muscles  in  which  there  is  no  wasting  may  be  weak, 
especially  the  muscles  of  the  upper  arm  and  thigh  (including  the  ileo- 
psoas).  In  such  muscles  there  is  often  (as  we  have  seen)  a  slight 
indication  of  the  qualitative  change  in  voltaic  irritability. 

The  second  form,  characterised  by  primary  atrophy,  occurs  espe- 
cially in  the  intrinsic  muscles  of  the  hand,  but  is  sometimes  extensive 
and  irregular  in  its  distribution,  affecting  many  muscles  in  all  four 
limbs.  The  wasting  is  slow,  and  accompanies,  instead  of  succeeding, 
loss  of  power.  Fibrillary  twitchings  are  common,  as  in  progressive 
muscular  atrophy.  The  muscles  still  act  to  faradism,  although  the 
irritability  is  lowered  in  proportion  to  the  wasting;  the  voltaio 
irritability  is  usually  lowered  in  a  similar  manner,  but  it  is  sometimes 
a  little  greater  than  the  faradio,  and  there  is  often  a  qualitative  change. 
This  form  usually  accompanies  the  degenerative  extensor  paralysis, 
but  it  may  occur  alone.  It  is  much  more  obstinate  than  the  degene- 
rative form,  and  often  persists  long  after  the  latter  has  recovered ;  it 
may,  indeed,  be  permanent.  For  instance,  a  gentleman,  poisoned  by 
drinking-water,  suffered  complete  wrist-drop  on  both  sides,  with 
wasting  and  loss  of  faradic  irritability  in  the  muscles,  the  voltaic 
irritability  being  preserved.  There  was  transient  weakness,  without 
wasting,  in  the  deltoids.  The  abductor  indicis  had  slowly  wasted  with 
merely  diminution  of  both  faradic  and  voltaic  irritability,  and  it 
remained  in  nearly  the  same  state  four  years  later,  although  the  para« 
Ivsis  of  the  forearm  muscles  recovered  in  twelve  months.  An  instance 
of  extensive  atrophic  paralysis  was  afforded  by  a  painter,  aged  thirty- 
two,  with  a  well-marked  line  on  the  gums,  and  a  history  of  three 
attacks  of  colic.  First  the  right  wrist  'dropped,"  and  then  the 
whole  arm  became  weak  from  the  shoulder  downwards.  Four  months 
later  the  left  arm  became  paralysed  in  a  similar  manner,  and  soon 
afterwards  both  legs  became  weak.  He  came  under  treatment  six 
months  later ;  there  was  general  wasting  of  the  limbs,  including  in 
the  arms  the  flexor  muscles  and  supinator,  the  hand  muscles  being 
almost  entirely  gone.  The  muscles  of  the  legs  below  the  knees  were 
much  wasted.  Everywhere  faradic  and  voltaic  irritability  was 
lessened  in  proportion  to  the  wasting,  and  even  in  the  most  wasted 
muscles,  faradic  irritability  was  not  entirely  extinct.  The  patient  was 
treated  with  electricity,  iodide,  &c.,  for  six  months,  but  there  was  no 
discoverable  improvement  in  the  state  of  the  limbs. 

As  the  cases  just  mentioned  show,  the  course  of  the  primary  atrophy 
is  extremely  chronic,  and  it  has  little  tendency  to  recover.  On  the 
other  hand,  the  degenerative  paralysis,  of  which  the  wrist-drop  is  the 
type,  usually  recovers  perfectly,  although  its  duration  is  prolonged  in 
proportion  to  the  amount  of  wasting  that  has  occurred.  Wheu  this 
is  great,  the  paralysis  oontiuues  for  six  or  eight,  or  even  twelve  months. 
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YoliiDfarT  power  maj  reiam  before  faradie  irritabilitj.  If  Um 
wmtting  in  modermte,  and  faradie  irritabdlitj  it  bo4  entirelj  loat» 
recoTery  maj  occur  io  three  or  four  montha.  Stinple  weakoeaa  with- 
oat  loM  of  faradie  irritabilitj  OBuallj  pa  tact  awaj  in  the  coarae  of 
aix  or  eight  weeks.  Wrist-drop  readilj  recurs  if  the  patient  is  again 
exposed  to  the  inflaeoce  of  lead,  and  a  "very  slight  exposure  is  sal&- 
cient  to  bring  it  back.  A  painter  had  wrist-drop,  and  on  his  recoTery 
beeame  a  college  porter,  spending  his  time  in  a  small  **  porter^a  box." 
Some  time  afterwards  a  relapse  occurred,  and  the  onlj  cause  that 
coald  be  ascertained  was  that  the  box  had  been  repainted.  Occasion- 
all  v,  a  severe  relapse  is  permanent. 

There  is  usuallj  little  or  no  pain  in  the  affected  limbs,  eren  at  the 
time  of  the  onset  of  the  palsj.  Barelj  some  sharp  darting  pains 
occur  bt'fore  the  palsj  develops,  more  often  in  the  legs  than  in  the 
arms.  Sensation  on  the  limbs  is  usualij  normal,  but  besides  the 
limited  impairment  already  mentioned,  there  is  occasionallj,  with 
wrist-drop,  a  little  defect  of  tactile  sensibilitj  in  the  area  supplied 
bj  the  radial  nerve ;  in  one  case  there  were  irregular  areas  of  ansos- 
thejiia  on  the  front  and  back  of  the  hand  and  wrist,  and  on  the  tips 
of  the  fingers.* 

Spinal  tympioms  have  been  observed  in  rare  cases,  especiall  j  general 
weakness  of  the  legs,  with  a  tendencj  to  spasm,  and  ataxj  wtth  and 
without  lo^s  of  the  knee-jerk,  similar  to  that  which  occurs  in  arsenical 
poison  ing.f 

Local  Spofm. — Cramps  in  the  legs  are  not  uncommon  in  the  earlj 
stage  of  the  affection,  but  more  definite  local  spasm  is  very  rare.  I 
have  once  known  flexor  spasm  in  the  forearms  to  precede  the  onset  of 
wrist-drop.^  Another  patient,  with  lead-poisoning  and  colic,  but  no 
paralysis,  suffered  from  a  brief  but  well-marked  attack  of  tetany,  for 
which  no  other  cause  than  the  lead-poisoning  could  be  discovered ; 
the  paroxysms  were  confined  to  the  ai*ms,  and  recurred  several  times 
daily  for  about  a  week. 

Tremor  is  less  common  in  chronic  poisoning  by  lead  than  in  that  by 
some  other  metals,  but  it  is  occasionally  present  in  the  hands  in  cases 
of  long  duration.  It  may  be  fine  tremor  like  that  of  old  age  ;  occa- 
sionally it  resembles  closely  paralysis  agitans,  more  frequently  it  is 

•  Oliver.  •  Brit.  Med.  Journ.,'  1885. 

t  It  liaH  b<*en  §ngge«ted  by  Putnam  (*Bo«ton  Med.  and  Surg.  Joum.,'  Aug.,  1887) 
thnt  slight  weakneta  in  the  legs,  with  excessive  knee-jerk,  and  also  other  svmptoms 
of  impaired  nutrition  of  the  nervous  system,  may  be  due  to  slight  chrome  lead- 
poisoning.  Ue  has  found  minute  truces  of  lead  in  the  urine  of  many  patients  tboa 
affei-tcd.  It  is  at  present  doubtful  whether  the  detection  of  a  trace  of  lead  in  the 
urine  justifies  us  in  ascribitig  any  symptoms  to  lead- poisoning  when  there  is  no  line 
on  the  gums.  Of  course,  the  condition  of  the  gums  must  be  taken  into  considera- 
tion in  estimating  the  significance  of  the  absence  of  a  lead-line  (see  remarks  in 
••  Diagnosis"). 

{  Similar  transient  spasm  has  been  observed  by  Eisenlohr,  '  Deat.  Arch.  kl.  Med.,' 
xuLvi. 
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lucieased  hj  moYement  more  tban  that  of  paralysis  agitans,  and  is  wider 
iu  range  and  more  irregular  in  its  distribution.  I  have  known  it  to 
affect  chiefly  the  flexors  of  the  elbow  and  wrist  and  the  supinator 
longus — the  muscles  which  escupe  in  paralysis.  The  lips  and  tongue 
may  also  be  iuYolved,  and  if  there  is  no  palsy  the  case  then  closely 
resembles  one  of  mercurial  poisoning.* 

Local  Saturnism. — Under  this  name,  Manouvriez  describedf  sup- 
posed local  effects  of  lead  on  the  parts  to  which  it  was  applied.  Such 
a  local  influence,  except  as  regards  the  cutaneous  nerves,  is  very  diffi- 
cult to  understand,  and  the  facts  tbat  have  been  supposed  to  demon- 
strate it  have  received  very  little  confirmation  Manouvriez  collected 
thirty  cases  in  wbicb  local  symptoms  coincided  with  the  local  applica- 
tion of  lead  to  the  skin.  In  some  there  was  a  lead-line,  in  otbers 
there  was  not.  In  most  cases  there  was  loss  of  motor  power ;  nine 
employed  their  feet  to  stamp  on  lead,  and  bad  weakness  of  the  muscles 
of  the  legs.  He  ascribed  tbe  fact  that  wrist-drop  occurs  first  in  the 
right  hand  (or  in  the  left  in  left-banded  persons)  to  tbe  chief  use  of 
tbe  hand  affected,  and  described  two  right-handed  men,  who  manipu- 
lated lead  with  the  left  hand,  in  whom  this  hand  suffered  first. 
Among  a  large  number  of  sufferers  it  would  not  be  difficult  to  find 
some  examples  of  such  coincidence,  even  if  there  were  no  causal  -rela- 
tion between  the  phenomena.  Nevertheless  some  analogous  facts 
have  been  also  publisbed  by  others.  Monnereau^  observed  in 
himself  distinct  loss  of  sensibility  at  the  place  where  lead  bad  been 
rubbed  in.  A  smith,  with  colic  and  wrist-drop,  who  had  worked  with 
his  left  hand  in  lead,  presented  extensive  anaesthesia  in  tbe  left  arm 
and  none  in  the  right.  Again,  a  man,  whose  boots  were  strongly 
impregnated  with  wbite-lead,  had  ansestbesia  of  both  feet,  and 
weakness  of  some  muscles  of  the  legs.  These  facts  suggest  tbat  lead 
may  cause  some  local  anfiesthesia,  but  it  is  probable  that  the  coincidence 
of  muscular  weakness  has  been  accidental.§ 

Cerebral  Disturbance ;  Encephalopathia  satumina  (Tanqnerel). 
— Symptoms  of  disturbance  of  the  functions  of  the  brain  occasionally 
occur  in  severe  lead-poisoning,  and  sometimes  in  cases  of  moderate 
severity.  They  vary  much  in  character,  and  may  be  acute,  subacute, 
or  chronic.  The  disturbance  is  usually  general,  but  in  rare  cases 
hemiplegic  symptoms  have  been  observed.  The  loss  of  motor  power 
is  slight,  but  that  of  sensation  is  considerable,  and  sometimes  exists 
alone  as  partial  or  complete  hemiansesthesia,  inyolviug  general  and 

« 

*  Suckling,  Tressillian,  Stewart. 

t  'Gaz.  des  H6p..'  1874,  p.  290. 

X  Monnerean,  'Th^se  de  Paris,'  18S3;  Capelle,  ibid. 

§  Fremont  (' La  France  m6d,*  1882,  p.  892)  has  recorded  a  case  of  a  man  who 
one  day  worked  with  bis  left  hand  only  in  contact  with  lend,  and  did  not  wash  it  for 
three  hours.  Next  morning  there  was  tingling  in  the  hand  and  weakness  of  the 
extensor  of  the  fingers.  The  possibility  of  a  alight  injury  to  the  mosculo-spiral 
nerve  lenders  this  case  of  little  significance. 


I 


I 


954  LBAD-POISONINQ. 

special  lensation.  These  symptoms  are  usually  transient,  and  sjre 
apparently  due  to  functioDal  disturbance,  such  as  occurs  in  hysteria. 
Such  hemiplegia  must  not  be  confounded  with  that  which  results 
from  cerebral  hssmorrhage  or  softening,  also  common  in  the  subjects 
of  prolonged  lead -poisoning.  Transient  hemianopia  or  amaurosis 
has  also  been  met  with. 

Much  more  frequent  is  general  cerebral  disturbance,  manifested  by 
convulsions,  delirium,  and  coma.  Its  onset  is  often  acute,  but  may 
be  preceded  by  certain  slighter  symptoms,  giddiness,  noises  in  the 
ears,  tremor,  restlessncBs,  and  insomnia.  The  convulsions  may  occur 
at  the  onset,  or  during  the  course  of  the  delirium ;  they  are  epilepti- 
form in  character,  consisting  of  tonic  and  clonic  spasm.  They  are 
usually  general,  but  occasionally  one  side  is  affected  before,  or  more 
than,  the  other.  Very  rarely  they  may  be  hysteroid.  The  acute 
delirium  often  sets  in  suddenly,  and  is  usually  active,  with  consider- 
able  excitement,  and  sometimes  attended  with  hallucinations  of  sight 
and  hearing.  When  it  is  accompanied  by  muscular  tremor,  the  con- 
dition may  closely  resemble  delirium  tremens.  Somnolence  and  coma 
usually  succeed  delirium  and  convulsions.  The  coma  is  not  often 
absolute ;  the  patient  can  be  roused  for  a  few  moments,  but  quickly 
relapses  into  unconsciousness.  This  acute  cerebral  disturbance  is 
often  accomi)anied  by  optic  neuritis,  and  is  frequently  fatal,  especially 
when  there  are  repeated  convulsions  or  deep  coma.  Slight  fever 
(100® — 101°)  may  attend  these  cerebral  symptoms.  Death  may  occur 
in  the  coma  from  respiratory  failure,  the  heart  continuing  to  act 
after  the  respiration  has  stopped.  Occasionally  such  cerebral  dis- 
turbance, especially  convulsions,  or  coma-like  unconsciousness,  occurs 
as  a  transient  symptom,  and,  like  the  amaurosis  above  mentioned, 
seems  to  be  due  to  an  effect  of  the  poison  on  the  brain'much  slighter 
than  that  which  gives  rise  to  the  severe  symptoms. 

Ohronic  general  cerebral  disturbance  also  occurs.  It  may  succeed 
the  acute  stage,  or  may  commence  gradually.  I  have  seen  seyeral 
cases  in  which  convulsions,  similar,  in  character  and  course,  to  those 
of  ordinary  epilepsy,  occurred  in  the  subjects  of  lead-poisoning,  with- 
out other  symptoms,  and  continued  for  years  after  the  toxic  influence 
had  ceased.  Hysteria  is  often  evoked  by  lead-poisoning  in  young 
girls,  who  are  so  often  the  subjects  of  its  acute  form. 

More  frequent,  however,  is  mental  disturbance,  which  may  neces- 
sitate confinement.  The  most  common  form  is  melancholia  with 
'delusions,  or  mental  derangement  with  hallucinations,  somewhat 
resembling  alcoholic  insanity.  Sometimes  there  are  symptoms  of 
mental  failure  and  muscular  weakness,  resembling  those  of  general 
paralysis  of  the  insane,  but  coming  on  more  rapidly.  True  general 
paralysis  of  the  insane,  with  exalted  delusions,  typical  course  and 
post-mortem  appearances,  has  occurred  in  the  subjects  of  lead- 
poisoning,  and  may  have  been  due  to  it  (Mouakow,  Ullrich). 

Laryngeal  Palsy  is  a  very  rare  effect  of  lead-poisoning.     One  or 
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both  vocal  cords  may  be  paralysed,  and  tbeir  muscles  may  be  found 
pale  and  atropbied.  The  muscles  affected  have  been  the  arjtsnoideus, 
all  the  intrinsic  muscles  of  one  side,  and  the  posterior  crico-arjtse- 
noids.* 

Ocular  symptofM  are  sometimes  met  with.  The  ocular  muscles 
seldom  suffer,  but  paralysis  of  the  third  nerve  has  been  described  by 
Buzzard.  Inequality  of  the  pupils  has  also  been  observed.  Vision 
may  be  affected  without  any  ophthalmoscopic  change ;  there  may  be 
complete  bilateral  loss  of  sight,  lasting  many  hours  and  resembling 
uncmic  amaurosis,  but  occurring  when  there  is  no  renal  affection. 
When  unilateral,  or  greater  on  one  side,  it  may  be  associated  with 
hemianfiesthesia  and  affection  of  the  other  special  senses  on  that  side, 
and  sometimes  there  is  a  concentric  limitation  of  the  field  and  loss  of 
colour  vision  as  in  hysterical  amblyopia.  I  have  once  met  with 
transient  green  vision. 

In  cases  of  acute  lead -poisoning,  especially  with  cerebral  symptoms, 
optic  neuritis  is  frequent.  The  swelling  of  the  papilla  is  considerable 
in  degree,  and  accompanied  by  hsBmorrhages  ('  Medical  Ophthalmo- 
scopy,' plate  vii,  fig.  6).  In  less  severe  cases  I  have  occasionally  seen 
slight  chronic  optic  neuritis.  The  inflammation,  both  slight  and 
severe,  may  pass  off  under  treatment,  without  impairment  of  sight, 
but  severe  neuritis  may  cause  "  consecutive  atrophy."  Atrophy  has 
also  been  described,  without  preceding  neuritis,  or  with  only  transient 
congestion  of  the  discs  at  the  onset  (Horner,  Hutchinson).  One  eye 
may  be  affected  before,  and  more  than,  the  other.  The  ultimate  con- 
dition is  usually  a  greyish  atrophy,  often  with  white  lines  along  the 
vessels.     It  may  slowly  progress  to  complete  loss  of  sight.f 

The  several  acute  and  chronic  symptoms  of  lead-poisoning  are 
often  combined,  and  thus  different  cases  vary  much  in  character. 
Even  in  chronic  cases  there  is  often  deviation  from  the  common  type. 
Colic,  although  the  most  frequent,  is  not  constant ;  palsy  or  cerebral 
disturbance  may  come  on  without  any  preceding  symptoms,  especially 
in  acute  poisoning,  and  tremor  or  pains  sometimes  exist  for  a  long 
time  without  paralysis.  It  is  not  practicable  to  draw  any  sharp  line 
of  demarcation  between  the  symptoms  of  acute  and  chronic  poisoning, 
or  between  the  general  classes  into  which  we  may  roughly  divide  the 
symptoms. 

Pathological  Anatoict. — Lead  may  be  found  in  various  organs 
by  chemical  analysis,  but  its  presence  only  causes  visible  signs  where 
it  has  been  exposed  to  the  influence  of  sulphur  in  a  form  that  can 
enter  into  combination  with  the  lead.  The  intestine  may  be  dotted 
with  minute  black  specks,  as  Fagge  has  pointed  ont.     The  chief' 

*  Mon;!!  Mackenxie ;  Seifert  (three  cases),  '  Berl.  kl.  Wochenscb.,'  1884.  Hones 
working  in  lead  mines  are  said  to  g^t  larytigettl  pulsy. 

t  Retinitis,  like  that  of  kidney  disease,  but  without  albumin urift,  baa  been 
deiicribed  by  Lehmann. 
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leaions  in  lead-poisoning  have  been  found  in  caeCB  of  local  psnljai 
and  wast  tug. 

The  wasted  muscles  are  small  and  pale,  sometimes  even  ;ello«ii1i 
in  tint,  and  are  brittle.  In  cases  of  short  duration,  mauj  o(  tbe 
muscular  fibres  are  narrower  tban  normal,  but  tbe  atriie  are  preserii-H, 
although  a  tenilencj  to  longitudinal  or  transTerse  fiasuring  is  s»bi»- 
times  seen.  Tbe  nuclei  of  tlie  sheath  are  increased  in  Dumbet. 
Wben  the  ivasting  has  lasted  for  a  considerable  time,  the  Gbrniih^ 
sent  still  greater  narrowing,  a  colloid  or  vitreons  aspect,  and  thereit 
often  granular  or  fatty  degeneration,  altbougb  in  some  cases  this  il 
abseut,  Tbe  nuclei  are  still  more  increased  in  number,  and  thw 
also  an  increase  of  the  connective  tissue,  in  which  fat  mav  be  fou]t| 
The  process  of  destruction  goes  on,  until  many  of  the  i 
lemma  sheatba  become  empty,  and  iu  the  end,  almost  all  trace  I 
muscular  tiasne  maj  disappear,  connective  tissue,  nuclei,  and  mui 
of  fat  taking  ita  place,  Tbe  walls  of  the  vessels  often  becoi 
thickened. 

In  the  nerves,  morbid  changes  are  constantly  found.     They  ■ 
always  intense  in  the  intra -mniiunlar  twigs,  and  iu  tbe  branches  fra 
which  these  twigs  proceed.     They  are   utuaJly  considerable  in  ti 
larger  trunlis,  but  commonly  become  slighter  the  further  from  tl 
peripbery  tbe  nerve  is  examined.     Sometimes  a  few  degenerated  fibi 
can  be  traced  throughout  tbe  nerves,     Tbe  affection  ot  the  nerve  sea 
to  bfgin  by  a  change  in  the  medullary  sheath,  which  becomes  narrom^ 
cloudy,  and  granular,  the  axis-cylinder  being  intact,  and  the  ouM 
sbeatb  and  nuclei  presenting  little  alteration.     With  this,  hcTCVfr.il 
combined  a  more  considerable  change,  resembling  the  "  Walleriin" 
degeneration  that  is  secondary  to  ft  lesion  of  a  nerve  (se«  vol.  t, 
p.  49).     The  myelin  undergoes  segmentation,  the  axis  cylinddr  sIm 
breaks  up,  the  nuclei  and  protoplasm  of  tbe  sheatli  become  iocKaml. 
and  the  products  of  tbis  degeneration  accumulate  in  masses  of  uveliB 
and  granule  corpuscles.     Tbe  slighter chunge  (which  Oombaull,* «bo 
first  described   it,  termed  "  periaxial  neuritis ")   is  eomtrlimes  s*g* -I 
mental,  affecting  short  tracts  of  the  nerve  that   ftre  separst«d  Igfl 
normal  portions ;  or  the  upper  part  of  the  degenerated  region  a 
present  only  the  change  in  the  medullary  sheath,  while  in  the  lum 
part  there  are  tbe  more  extensive   alterations.     These  chitiiges  I 
always  most  intense  in  the  radial  nerve  and  its  branches ;  but  it  U 
only  in  extreme  cases  that  all  the  fibres  of  the  nerve  are  invoivi4t| 
geuerally,  normal  fibres  are  mingled  with  those  that  are  degcn 
and  become  more  numerous  tbe  higher  up  tbe  nerve  is  eia 
In  a  case  in  which  the  loss  of  power  was  limited  to  tbe  [-arts  of  tl 
extensor  for  the  third  and  fourth  fingers,  Eichhorst  found  d«i.-<i 
ration  only  in  the  corresponding  branches  of  the  radial  c 
some  coses  of  long  duration,  appearances  have  been  teen 
•  '  Arch,  de  Phji.,'  vol.  v,  p.  6S1. 
t  'Virc1low'*ArcbiT,'1890. 
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of  a  process  of  regeneration;  these  are  very  narrow  but  otherwise 
perfect  nerve-fibres,  or  an  axis-cjlinder  seems  to  end  suddenly,  and 
to  be  continued  by  two  smaller  ones  (Westphal,  Gombault). 

In  most  cases  tho  degeneration  ceases  long  before  the  anterior  roots 
are  reached,  and  these  are  normal.  In  a  few  cases,  however,  marked 
changes  have  been  found  in  the  anterior  roots,  similar  to  those  in  the 
peripheral  nerves.  Normal  fibres  were  mingled  with  those  that  were 
affected.  In  one  case  of  unilateral  palsy,  only  the  roots  on  the  side 
corresponding  to  the  paralysis  were  affected.  The  posterior  roots 
have  always  been  found  unchanged. 

In  the  spinal  cord,  in  most  cases,  no  morbid  appearances  have  been 
found,  even  when  wrist-drop  has  been  of  long  duration  and  the 
neuritis  well-marked.  In  cases  with  advanced  kidney  disease  the 
walls  of  the  vessel  have  been  thickened,  and  sometimes  there  has 
been  a  general  increase  in  the  connective  tissue  throughout  the  cord. 
In  a  few  cases,  however,  distinct  alterations  have  been  seen  in  the  grey 
substance,  especially  in  association  with  the  slower  form  of  muscular 
atrophy.  In  one  case  the  consistence  of  the  cervical  enlargement 
was  reduced.  Atrophy  of  the  ganglion-cells  of  the  anterior  comua 
has  been  several  times  noted,*  slight  in  some  instances,  in  others 
considerable,  especially  in  the  inner  anterior  group  of  cells.  This 
was  especially  conspicuous  in  a  case  described  by  Monakow  in 
which  there  was  slow  wasting  of  the  deltoid,  thenar,  and  hypothenar 
muscles,  in  addition  to  the  common  wrist-drop.  Spots  of  softening 
in  the  anterior  comua  and  intermediate  grey  matter  were  found 
in  one  case  by  Oeller,  in  addition  to  wasting  of  some  of  the 
nerve-cells. 

The  brain  has  presented  no  marked  changes  even  in  cases  in  which 
the  cerebral  symptoms  have  been  considerable.  Slight  traces  of 
inflammation  have  been  found  in  the  membranes  in  a  few  instances, 
and  in  the  case  in  which  there  were  the  characteristic  symptoms  of 
general  paralysis  of  the  insane,  there  was  evidence  of  considerable 
inflammation  both  of  the  pia  mater  and  of  the  external  surface  of  the 
dura  mater.  In  the  optic  papilla  the  usual  signs  of  inflammation 
have  been  found,  and  in  Oeller's  case  there  was  also  "  hyaline  degene- 
ration "  of  the  walls  of  the  vessels,  extending  back  into  the  trunk  of 
the  optic  nerve.  Degeneration  of  the  larger  arteries  is  common  in 
cases  of  long  duration,  in  which  the  kidneys  are  diseased,  and 
resulting  softening  is  often  found. 

Of  the  other  organs,  changes  in  the  liver  and  kidneys  are  constant. 
In  acute  poisoning  there  is  granular  degeneration  of  the  cells  of  each 
organ,  and  an  accumulation  of  lymphoid  cells  between  the  rows  of 
hepatic  cells,  and  around  the  glomeruli  of  the  kidney  ;  increase  of  the 
interstitial  tissues,  and  often  contraction,  are  met  with  in  older  cases. 

*  By  Vulpiaii,  Monckton,  Zanker,  Monakow,  Carriew,  Oeller,  aud  others.  Pig- 
mentation of  the  ceils  has  often  been  seen,  bat  its  sisrniftcance  is  donbtfnl.  I  have 
seen  it  in  one  young  subject. 
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Pi.THOi.oai, — Tbe  ehangea  that  have  been  found  in  lead-poiwning 
clearly  |ioint  to  a  primary  influence  on  tbe  peri]ihe[&l  nerves,  ud  \ia 
knowledge  we  now  poaseBB  of  the  occurrence  of  a,  primiuy  di'geii''*' 
tive  neuritiB,  as  an  effect  of  many  metttUic  and  other  poisoDN  truien 
tliB  pathology  of  lead-poiaooio^  less  mysterious  than  it  wu  ft  f(* 
yeara  ago.  The  wriat-drop  and  other  acute  atrophic  palsies  can  l« 
referred  moat  eurely  to  this  mechaniain.  The  peculiar  limitation  ol 
the  paralysis  to  the  muscles  supplied  by  &  Bingle  nerve  ha*  alwayt 
suggested  ita  neuritic  origin,  although  the  earjipe  of  the  lupiiiAlat 
lougus  constitubed  a  difficulty  iu  accepting  this  explamition,  Kndlht 
BtgniScunCQ  of  the  limilation  is  lessened  by  the  fact,  on  which  Bemii: 
has  insisted,  that  palsy  of  a  precisely  similar  distribution  muj  rMult 
from  a  priaiary  afi'ection  o£  the  spiiial  cord.  But  it  ie  in  the  cMet  d 
simple  wrist-drop  that  tbe  integrity  of  the  cord  has  most  (rpqueiill.' 
been  demonstratei]  ;  the  escape  of  tbe  supinator  lougus  (which  ii  ool 
iuTariahle)  may  be  perhaps  OKpiained  by  the  tendency  in  parts  of  ib 
nerve  most  distant  from  tbe  cord  to  undergo  degeneration,  wbilt  tbt 
correspondence  of  saturniue  wrist-drop  with  that  which  is  due  to 
alcoboUc  and  arsenical  neuritis,  completes  a  very  strong  obsin  d 
evidence  r^;arding  its  nature.  It  is  probable  that  tbe  same  conrlu- 
sion  holds  good  regarding  acute  atrophic  palsy  in  other  tnu«cl(i,u 
those  of  the  upper  arm,  and  also  those  of  tbe  leg  that  correspooJU 
the  extensors  in  tbe  arm  and  are  supplied  by  the  peroneal  nerve.  Hi 
neuritis  appears  to  he  essentia lly  of  the  degenerative  variety,  uu 
niust  be  ascribed  to  a  primary  influence  of  tbe  toiic  agent  on  I 
nerve -elements.  It  appears,  moreover,  that  the  motor  fibres  soflerl 
more  than  the  sensory  fibres,  and  ]>robably  tliey  suffi-r  alone  id  oH 
of  slight  or  moderate  severity.  This  feature  is  more  conBpicuoui' 
ia  the  case  of  alcoholic  neuritia.  The  special  tendency  of  the 
nerve  to  suffer,  exhibited  in  many  forms  of  peripheral  neuritis,  iii 
present  uneiLplaincd,  but  should  be  considered  in  connection  will)  d 
fact  that  the  grey  substance  of  tbe  cord,  from  which  the 
fibres  proceed,  is  sometimes  the  seat  of  an  acute  process,  limited  iai 
effectB  to  the  same  niusclea.*  For  some  uuknown  reason,  theM  ei 
and  fibres  seem  to  have  a  low  power  of  resiatance  to  morbid  U 
fluences.  Other  uorvoa  Buffer  also  in  severe  cases,  although 
readily  than  the  radial. 

It  is  doubtful  whi'tber  lead  has  any  primary  action  on  the  mm 
The  chaugi'S  in  tbeir  nutrition,  aud  in  their  reactions  to  electriol) 
are  those  that  are  met  with  after  primary  lesions  of  nerves,  and 
sufficiently  explained  by  the  invariable  neuritis. 

But  the  action  of  lead  is  certiiiuly  not  confined  to  tbe  peripb 
nerves.  In  severe  cases  tbe  motor  cells  of  the  cord  and  the  ante 
roots  may  alao  undergo  degeneratiou,  usually  slow ;  this  ia  the  a 
of  the  chronic  atrophy,  which  resembles  closely  that  of  the  prin 

•  Si'o  p.  89S,  Bnd  "  Muscular  AlMjilij."  rol.  I,  p.  *92. 
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fipitial  form.  Barely  there  seems  to  be  a  subacute  process  in  the 
grej  matter,  extensive  in  distribution.* 

The  cerebral  symptoms  of  lead-poisoning  may  be  independent 
of  any  visible  change.  Although  tbey  have  been  ascribed  to  some 
vascular  disturbance,  it  seems  more  probable  that  they  are  due  to 
the  direct  action,  on  the  nerve-elemeuts,  of  the  lead  or  of  organic 
poisons  which  result  from  the  imperfect  action  of  the  liver  and 
kidneys.  Headache,  for  instance,  has  been  observed  to  coincide 
strictly  with  diminished  elimination  of  urea  (Oliver).  At  the  same 
time,  acute  disturbance,  although  it  begins  in  the  nerve-elements,  is 
apt  to  involve  also  the  interstitial  tissue,  and  even  the  vessels,  and  may 
assume  the  character  of  general  inflammation  in  tissues  disposed  to 
this  process.  The  optic  neuritis  may  be  such  a  direct  effect  of  the 
poison,  but  it  is  possible  that  au  irritative  process  descending  from 
the  brain  aids  in  its  production.  The  certain  effect  of  lead  on  the 
peripheral  nerves  of  the  limbs  makes  the  occurrence  of  this  inflam- 
mation more  intelligible,  and  also  the  paralysis  of  other  cranial 
nerves  occasionally  met  with. 

The  connection  between  lea4-poisoning  and  gout  was  formerly 
thought  to  be  simple.  The  poison  lessens  the  elimination  of  uric 
acid,  and  the  excess  of  uric  acid  in  the  system  was  regarded  as  the 
sole  element  in  gout.  But  many  facts  (including  the  infrequency  of 
gout  among  the  subjects  of  lead -poisoning  in  the  North,  noted  by 
Oliver)  have  led  some  authorities  on  the  subject  to  regard  the 
excess  of  uric  acid  as  only  one  element  in  gout,  and  to  consider 
that  there  must  be  other  organic  poisons  in  the  blood  in  this 
disease,  due  to  imperfect  change  in  the  substances  that  enter  the 
blood,  and  should  be  excreted.  An  altered  state  of  nutrition  of  the 
tissues  may  oo-exist.  This  opinion  is  certainly  supported  by  the 
wide  diversity  in  the  manifestations  of  gout,  its  remarkable  effects 
as  an  inherited  diathesis,  and  its  distinct  connection  with  several 
forms  of  rheumatism. 

Diagnosis. — ^The  recognition  of  lead-poisoning  depends,  first,  on 
the  character  of  the  symptoms  of  nerve  disturbance ;  secondly,  on  the 
existence  of  other  indications  of  the  presence  of  lead  in  the  system  ; 
thirdly,  on  the  discovery  of  the  fact  that  lead  is  entering  the  system ; 
fourthly,  on  the  fact  that  lead  is  leaving  the  system  by  the  urine. 

*  Whether  lead  has  also  an  action  on  the  npper  segment  of  the  motor  path  (tee 
▼ol.  i,  p.  176)  so  as  to  cause  weakness  without  wa«tiog  and  with  an  increase  in 
myotatic  irritability,  we  do  not  know.  The  facts  collected  by  Patnam  (p.  952,  note) 
suggest  that  it  may  be  so,  but  no  distinct  sclerosis  of  the  pyramidal  tracts  has  yet 
been  observed,  even  in  ctL»e»  of  long  duration.  It  is,  however,  probable  from 
analogy  that  the  extremities  of  these  fibres  would  be  the  first  to  suffer,  and  the 
fibres  themselves  might  undergo  as  little  change  aa  do  thoee  of  the  upper  parts  of 
the  peripheral  nerves.  It  is  evident  that  the  excess  of  myotatic  irritability  can 
only  be  revealed  where  there  is  integrity  of  the  lower  segment.  (Compare  remarks 
on  lateral  sclerosis  in  "  Progressive  Muscular  Atrophy,"  yoL  i,  p.  492.) 
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The  diagnosie  can  only  reach  a  higb  degrea  of  probability  when  tt»  j 
or  more  o£  these  iudicatious  are  cotubiued.  It  is  especiallv  imporUni  1 
that  too  nnucli  neigbt  should  not  be  placed  on  tbe  cbaruclM  uf  ^  J 
sjmptoms  alooe;  many  errors  in  dia-gDosis  are  due  to  tliia. 

Wbt>D  the  symiitoma  are  such  ae  to  suggest  that  lead  tuny  be  Ihor  j 
cause,  the  next  step  in  diMgooaiH  is  to  ascertain  if  there  is  bi 
evidence  of  tbe  presence  of  this  poison  in  tbe  Bjsteni.  The  tariatioi 
in  tbe  lead-line  have  been  already  meutioaed.  If  no  Hai 
spicuous,  and  the  gums  are  in  general  good,  a  search  should  be  n 
for  any  place  wLere  the  gum  is  not  closely  attached  to  the  tooth,  ud 
the  projections  between  the  teeth  must  \iB  carefully  examined,  tinea 
the  line  may  be  found  only  at  these  places.  A  fragment  of  dtatiud 
line  is  quite  conclit^iTe,  atiil  tbe  absence  of  any  line  does  nut  eicluda 
lead-poiaoning  if  the  •j;uiii8  are  everywhere  in  perfect  contAct  with  the 
t«eth.  On  the  other  hand,  if  the  gums  are  separated  Irom  the  twik 
ID  many  places,  and  tbere  ia  lartar  on  the  teetli,  tbe  absence  of  K  lios 
according  to  present  facts,  makes  it  in  the  higbest  degree  improl*! 
that  the  symptoms  are  due  to  lead.  Tbe  only  condition  in  wbichi 
have  seen  a  line  quite  like  that  of  lead,  is  ailver-poisoning,  but  tU 
is  sufficiently  distinguished  by  the  tint  of  tbe  skia. 

Tbe  presence  of  a  lead-line  cauiiot  be  taken  as  absolutA  proof  lU 
the  symploms  are  due  to  lead.  The  line  may  last  long  aflw  Ik 
poison  has  ceased  to  be  active.  Iodide  of  potassium  remove*  led 
from  its  or^uic  combination  in  the  tissues,  but  bas  no  action  on  tbi 
deposit  of  sulphide  of  lead  in  tbe  gums.  Indeed,  a  solution  of  ioJlil 
of  potassium  is  absulutoiy  incitpable  of  dissolving  sulphide  of  U^ 
even  if  tbe  two  are  boiled  tuj^etber.  Tbe  lead-line  does  slowly  difi 
apjiear  in  the  course  of  years,  but  I  have  known  it  to  preeenl  Uttll 
change  iu  anpecl,  two  years  after  tbe  entrance  of  lead  into  tbe  rrrtta 
had  lieen  etopiied.  Yet  it  has  been  obs-rved  to  pass  away  iu  IbM 
months,  and  beDce  the  piecise  state  in  which  the  pigment  eiistsinlhl 
tissue  of  tbe  gum  probably  varies.  The  [•ersisteuce  of  Uie  lino  t 
pcrbajis  related  to  its  previous  duration. 

Otber  effects  of  lead -poisoning,  colic,  gont,  aneeinia,  fleldom  do  b 
than  vurrohurate  tbe  dinguDsis  ;  although,  in  the  ubspDOe  of  a  lead-tilt 
oniug  to  tbe  intact  st^ite  of  the  gums,  frequent  attacks  uf  calicKravf 
sij^niticance,  and  even  tbe  ftict  that  gout  bos  developed,  withoDl 
its  usual  causes,  may  be  allowed  some  weight.  Iu  these  cases.  hn«> 
ever,  tbe  diagnosis  depends  on  the  discovery  of  a  souree  of  Im!- 
poisoning,  or  of  tbe  fact  of  the  eicretion  of  lead.  If  ther«  ii  W 
rce  of  poisoning,  ihe  water  and  its  receptacles  shouldU 
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tiou  are  due  to  tbe   contain i nation   of   wat«r,  although    thn 
occusioual  sources  should  always  be  borne  in  mind.     The  eiatui 
of  the  urine  ia  often  of  mach  help  of  the  investigator ;  it  shoakl 
analyseil  after  iodide  of  potassium  bas  been  takvu  for  a  w«dt. 
doulitful  whether  the  presence  o£  a  very  faint  truce  of  Iwid 
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significaace.  On  the  other  hand,  after  iodide  of  potassium  has  been 
taken  for  several  weeks,  the  absence  of  lead  probably  does  not  exclude 
lead-poisoning.* 

It  is  on  the  above  points  that  the  differential  diagnosis  from 
maladies  that  resemble  those  produced  by  lead,  chiefly  turns.  The 
wrist- drop  has  been  confounded  with  paralysis  of  the  musculo-spiral 
nerve,  but  this  is  always  unilateral  and  usually  comes  on  suddenly. 
In  alcoholic  neuritis  the  palsy  may  closely  resemble  that  from  lead, 
but  the  diagnosis  is  seldom  difficult;  the  other  signs  of  lead- 
poisoning  are  absent ;  pains  are  generally  obtrusive ;  the  legs  suffer 
earlier,  and  there  is  almost  always  a  clear  history  of  alcoholic  excess. 
Wrist-drop  may  be  produced  by  arsenical  poisoning,  but  in  this 
also,  the  legs  suffer  before  the  arms,  and  sensory  symptoms  are  more 
prominent.  The  greatest  difficulty  is  presented  by  some  cases  of 
central  disease.  Progressive  muscular  atrophy  (ultimately  exten« 
sive)  may  commence  by  a  subacute  palsy  of  the  extensors  of  the  wrists 
exactly  like  that  produced  by  lead,  and  atrophic  palsy  due  to  polio- 
myelitis may  have  the  same  distribution. f  If  the  gums  are  perfect, 
an  examination  of  the  drinking-water  or  urine  may  be  indispensable 
for  the  diagnosis.  The  cases  of  general  muscular  atrophy  of  saturnine 
origin  scarcely  ever  present  any  difficulty,  because  they  usually 
supervene  on  severe  lead-poisoning  that  has  caused  characteristic 
symptoms. 

Most  errors  in  diagnosis  occur  in  cases  in  which  the  nervous  sym- 
ptoms are  anomalous  and  slight,  and  are  not  such  as  to  suggest  their 
cause.  In  the  case  of  a  lady  with  saturnine  neuralgia,  the  cause  of 
the  symptoms  might  never  have  been  discovered  (for  the  perfect  gums 
told  no  tale)  had  not  her  husband  suffered  from  wrist-drop.  A 
gentleman  had  some  obscure  cerebral  symptoms  with  inequality  of 
pupils ;  a  fragment  of  lead-line  opposite  one  tooth  suggested  lead- 
poisoning,  and  it  was  found  that  his  water  was  stored  in  a  leaden 
cistern.  It  is  not  possible  to  avoid  error  in  such  cases  except  by  the 
habit  of  remembering  lead  as  a  possible  cause  in  obscure  cases. 
The  severe  cerebral  disturbance  is  practically  confined  to  workers  in 
lead,  and  although  the  subjects  have  often  not  been  long  engaged  in 
the  occupation,  the  effect  is  usually  due  to  a  quantity  so  large  as  to 
cause  other  symptoms  that  cannot  be  mistaken. 

Prognosis. — It  may  be  said,  generally,  that  the  more  acute  the 
onset  of  paralysis,  the  better  is  the  prospect  of  complete  recovery. 
The  acute  cerebral  symptoms  are  alone  attended  with  immediate 
danger  to  life,  and  the  prognosis  is  worse  when  there  are  convulsions, 
and  especially  when  there  is  coma,  than  in  simple  delirium.  Con- 
vulsions are  of  graver  significance  when  they  succeed  delirium  than 

*  See  note  on  next  page.    On  the  danger  of  mistaking  bismath  for  lead  in  the 
urine  see  Putnam,  <  Best.  Med.  and  Sari^.  Jonm.,'  1883,  Oct.  14th,  p.  815. 
t  As  in  the  conclosive  case  mentioned  on  p.  896. 
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when  tliev  occur  first.  Aicoliolism  increases  rancb  the  graritj  of  lb* 
prognosis,  and  so  do  a  conBiderable  dimiDutionin  tbeamoiiDtof  urine, 
markecl,  and  especially  ftfiuie,  aQiBniin,  and  llie  evidence  o(  org>oic 
changes  in  the  kidneys.  If  dentii  does  nnt  lake  place,  the  pslieut 
usually  recovers  i-omiiletely.  The  prot-nosia  in  the  chronic  cereliril 
symptoms  is  unfavorable  to  recovery  when  these  take  the  form  "f 
pronounced  mental  deianfjement  or  of  epilepsy.  OE  the  panlilit 
tiEFectiuns,  those  with  the  wasting  and  the  dt'g'i'nprative  ruction  in 
the  muscles,  of  which  the  wrist-drop  is  the  tyj«,  almost  ftlmri 
ultim:ite1y  pass  iiway.  hut  Ibeir  course  is  very  slow,  and  the  rbifl 
prognostic  indications  liave  been  mentioned  in  the  account  of  lh« 
course  of  the  disease.  In  relHpses,  if  these  are  due  to  a  cunsiderR^ilc 
dose  of  lead,  the  prognosis  is  less  faroralile,  altbougb  two  or  thm 
successive  attacks  may  be  recorered  from.  In  all  casi-a  the  ullinaU 
prognosis  must  be  influenced  by  the  eitent  to  which  Ihe  patient  nu 
bewitbJrawn  from  the  deleterious  influence,  but  it  must  be  reinen- 
bercd  that,  in  cbronic  cases,  the  chief  danger  to  life  is  often  tna 
tbe  associated  disease  of  the  Itidneys,  wtih  or  without  gout,  and  from 
arterial  degeneration  These  m;iy  slowly  increase,  and  even  GM 
manifest  their  presence,  long  after  the  lead-poisunin};  baa  ceAsed. 
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Treatment, — The  first  step  is  to  arrest  the  entrance  of  lead 
the  system,  and  the  second  is  to  promote  the  elimination  of  tbe 
that  has  been  nlready  taken  in.  The  chief  agent  for  secnrintr  tin 
latter  is  iodide  of  potassium,  given  in  doses  of  three  or  fire  gmv- 
Althongh  iodide  of  lead  is  an  insoluble  salt,  it  has  been  abnndanl't 
demonstrated  that  tbe  administration  of  loilideof  potassiam  incrwMt 
the  excretion  of  lead  by  the  urine,  apparently  in  some  complei 
binatioQ.  The  amount  of  lead  in  the  nrine  im-reases  for  a  few 
and  then  gradually  subsides.*  The  quantity  of  lead  excreted  U 
less  than  might  be  expected  j  this  may  be  due  in  part  to  the  fart 
much  passes  away  by  the  liver,  but  probably  its  chief  eantc 
that  the  amount  retained  in  the  tissues,  which  the  iodide  lil 
is  never  actniillv  great.  When  there  are  acute  symptoms,  and 
is  circulating  in  the  blood,  iodide  should  not  be  given  at 
the  toiic  effects  may  be  intensified  by  the  sudden  increase  of  tit 
amount  that  is  in  the  blood.  Such  a  result  has  been  noted  by  niaet 
observers.  By  saline  aperients  (especially  tbe  sulphates  of  inds  xei 
magnesia  with  some  free  sulphuric  aeid)  the  aliiuentury  cmal  »honU 
b>'  first  cleared  of  any  lead  it  may  contiiu,  or  which  may  be  eicrei"! 
from  its  mui'ous  membrane.  If  cidic  exists,  it  may  be  nrcessarr  to 
give  a  full  dose  of  opium,  to  relax  tbe  spasm,  before  aperients  can  U 

•  Tbui,  in  nne  ot'e  in  wtiich  on  Irld  couli)  be  (ound  in  the  arine  b«for«  th*  Inrt- 
inent.  Are  gmini  of  iodide  were  given  four  tiinea  dnily,  and  on  the  But  i*}  In 
milligram invi  of  IcbcI  were  fonnil  in  tlio  arine,  rm  thu  Fourth  IS,  on  the  tamrUtuA 
22.  and  then  thi'  qimnlity  ^iduall j  loiseniM,  and  nflcr  two  ww  ki  mon^  only  InM 
wen  found.    (Snele. '  Brit.  Med.  Journ..'  188S.) 
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effeoiiTe.  The  bowels  sometimes  act  spontaneously  after  a  few  hypo- 
dermic injections  of  morphia.  Subcutaneous  injections  of  atropine 
have  been  recommended  for  the  same  purpose.  In  two  or  three  days, 
the  administration  of  the  iodide  may  be  commenced.  Sulphur  baths 
have  also  been  extensively  employed  to  promote  the  elimination  of 
lead,  but  their  utility  is  doubtful.  It  seems  that  lead  passes  off  by 
the  skin  only  when  the  amount  in  the  blood  is  very  great,  since, 
in  chronic  cases,  even  the  copious  diaphoresis  produced  by  pilo- 
carpine, does  not  eliminate  the  metal.  If  there  is  anasmia,  iodide  of 
iron  may  be  advantageously  combined  with  the  iodide  of  potassium. 

For  the  local  paralysis,  strychnine  has  been  given  internally.  Its 
mode  of  action  suggests  that  it  may  do  good,  although  its  actual 
effect  is  difficult  to  appraise.  There  is  no  evidence  that  its  local 
injection  has  special  advantages.  The  most  important  agent  in  the 
treatment  of  the  paralysis  is  electricity.  The  nerves  have  lost  irrita- 
bility, but  the  muscles  still  respond  to  the  voltaic  current,  slowly 
interrupted,  which  certainly  keeps  up  their  irritability,  and  must 
therefore  influence  the  nutrition  of  the  muscles  while  the  nerves  are 
recovering.  Thus  the  amount  of  muscular  change  is  lessened,  and 
the  ultimate  recovery  is  rendered  more  perfect.  In  a  severe  case,  if 
the  muscles  are  left  alone  for  a  few  months,  or  are  merely  treated 
with  faradism,  there  may  be  only  the  feeblest  response  to  the  voltaic 
ciu'rent,  but  (as  I  have  seen)  this  increases  notably  after  two  or  three 
applications,  and  the  paralysis,  before  stationary,  may  in  a  fortnight 
be  distinctly  less,  and  the  improvement  may  steadily  go  on  to  complete 
recovery.  In  such  a  case  the  value  of  electricity  scarcely  admits  of 
question.  Only  the  voltaic  current,  to  which  the  muscles  respond,  is 
of  service.  Faradism  shouldllot  be  used  unless  it  excites  contraction, 
as,  for  instance,  in  the  primary  atrophic  form.  But  in  this  it  is 
difficult  to  get  evidence  of  the  value  of  the  application.  Massage  of 
the  limbs  is  also  of  service.  Cerebral  symptoms,  especially  convul- 
sions, are  often  associated  with  increased  tension  of  the  pulse,  and  it 
is  said  that  nitrite  of  amyl  has  a  marked  effect  upon  them  (Oliver). 
Nitro-glycerine,  by  the  mouth,  would  probably  be  useful  in  such  cases, 
and  might  be  combined  (in  alcoholic  solution)  with  the  acidulated 
saline  aperient. 


ARSENICAL  POISONINO. 


Arsenical  poisoning  differs  from  lead-poisoning  in  being  seldom  the 
result  of  occupation.  Disturbance  of  the  nervous  system  has  generally 
been  due  either  to  a  single  large  dose,  taken  by  accident  or  design,  or 
else  to  slow  poisoning  from  the  use  of  pigments  containing  arseuiej. 
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it  liaa  tbus  been  produced  tlirougb  tbe  agenoj  of  paints,  wa1l-pftp«n, 
book-covers,  Ac.  Tbe  poison  differs  from  le&d  in  being  more  rauliW 
diffused  tbroiigbtbe  air,  and  taken  iu  by  tbe  lungs.  Some  inteieiting 
fleets  regarding  tbese  accidental  causes  bave  bees  collected  bf  tbr 
Medical  Society  of  London.*  Piitnum  bas  shown  how  often 
can  be  detected  in  the  urine  of  thos«  who  live  in  rooms  the  walls 
which  are  bung  with  paper,  or  the  floor  covered  with  carpet,  colnunl: 
with  arsenical  pigments.  Slight  symptoma  had  been  produced  in 
peraons,  in  others  none.  This  cause  has  become  rare  in  BngliiBi 
but  several  cases  of  poisoning  occurred  not  long  ago  among  tbiM 
who  used  muslin  of  certain  tlnrs,  obtained  from  the  lame  firm. 
The  muslin  was  ultimately  found  to  contain  a  considerable  quantity 
of  arseuio.  One  of  the  sufferers  came  under  mj  notice  with  Hymplotai 
of  extreme  severity,  which  had  been  slowly  increasiug  for  two  ytvt, 
with  exacerbations  traced  to  specially  close  work  at  the  muiliii, 
ou  which  she  often  slept.  Tbe  symploms  at  1a<it  became  so  pK- 
nounced  th^it  an  acute  practitioner  Biispected  and  proved  tbe  caow. 
Eitensively  as  arsenic  is  used  in  medicine,  toiio  effects  (beyond  « 
little  conjunctivitis  and  gastric  irritation)  are  not  common  wh» 
it  is  ndministcred  in  ordinary  doses.  In  one  case,  Bevere  *yiii- 
ptoms  were  produied  by  the  medicinal  administration  of  arvenioai 
acidjt  and  in  another  they  resulteJ  from  Fowler's  solution  in  Urgi 
doaes^ 

Arsenic,  like  lead,  is  eliminated  by  the  urine,  in  whiuh  its  premce 
may  confirm  the  diagnosis.     After  acute  poisoning  it  is  to  be  fonad 
for  a  month  or  six  weeks,  but  art«r   chronio   puisoning  it  pujr  ' 
detected  for  six  or  nine  months  afier  the  entrance  of  arsenic  into 
system  has  ceased  (Putnam). 

The  nervous  symptoms  produced  by  arsenic  vary  much  in  ctuncUt. 
but  as  a  rule  present  a  eombinatioa  of  those  caused  by  alcohol  ui 
those  due  to  lead,  and  the  mechanism  by  which  tbey  are  produced  ii, 
in  general,  an  affection  of  the  peripheral  nerves.  They  are  ot  thw 
classes :  first,  a  palsy  of  the  musileB  of  the  limbs,  especially  of  thi 
extensors  of  the  hands  and  feet;  secondly,  "a  pseudo.labM"-- 
at4ixy,  with  defective  sensibility,  especially  in  the  muscles;  tbirdlj, 
sensory  symptoms,  pain,  loss  of  sensation,  and  dittordered  seoutnltti. 
These  symptoma  occur  as  a  resnltof  chronic  poisoning  by  small  doM. 
or  as  an  after-effect  of  acute  poisoning,  and  tbey  may  also  b«  k  leqnd 
to  acute  symptoma  produced  by  the  cumulaiive  iuHuenoe  i>f  " 
doses.  The  interval  between  the  cessation  of  the  symptoi 
poisoning  and  the  onset  of  the  nerve  disturbance,  has  varied 

•  ■  Proc.  Med,  8oC-  Loml.,*  1980.   St 
b;  Futaam, '  Boaton  Jouraal,'  1884. 
'  t  Da  Costa, '  PM.  Med.  Tiiuei,'  1881,  pp.  S81  ind  614. 

{  A  aeriei  aC  cues  of  poiaanlng  from  the  meilii^iiial  nag  hai  baea  soIIm 
Putnam,  '  Itoiton  Joarnal,'  1888.    Utlior  iiiilructiva  facta  ara  rccordsd  bj  Hall 
MO,  ■  BrillaU  Med.  Joam..'  1891. 
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few  days  to  a  few  weeks ;  among  recorded  cases  are  intervals  of  six 
days,  two,  three,  and  four  weeks.* 

The  paralysis  in  the  legs  and  arms  has  the  same  distribution  as  that 
commonly  produced  by  lead-poisoning,  but  sensory  symptoms  are 
much  more  pronounced.  Atrophy  of  the  muscles  occurs  very  rapidly. 
The  electrical  irritability  presents  the  same  degenerative  changes  as 
in  other  toxic  palsies,  but  in  very  severe  cases  the  voltaic  irritability 
may  quickly  fall  below  the  normal.  The  knee-jerk  is  often  lost. 
Sometimes  other  muscles  are  involved,  those  of  the  upper  arm  and 
thigh  may  lose  power,  but  not  to  the  same  degree  as  those  of  the 
extremities.  Yery  rarely  the  trunk  muscles  have  also  Buffered. 
Paralysis  of  accommodation  has  been  observed.f  Muscular  tremor 
has  been  an  occasional  symptom,  and  acute  palsy  has  been  preceded 
bj  cramp-like  contraction  in  the  limbs. 

Arsenical  ataxy,  although  less  frequent  than  the  muscular  paralysis, 
is  not  rare.  It  is  usually  met  with  in  the  legs,  but  has  been  observed 
also  in  the  arms.  It  resembles  closely  the  inco-ordination  of  tabes, 
but  develops  in  a  much  more  acute  manner,  and  is  accompanied  by 
considerable  muscular  weakness,  and  sometimes  by  the  characteristic 
atrophic  palsy  in  the  muscles  in  front  of  the  lower  leg.  It  has,  how- 
ever, been  known  to  come  on  (or  become  evident)  as  the  palsy  was 
passing  away.  Severe  pains  attend  the  onset,  and  there  are  also 
subjective  sensations,  formication,  tingling,  <&c.  The  sensibility  of  the 
muscles  is  lessened  or  lost,  and  so,  as  a  rule,  is  the  knee-jerk  ;  some- 
times it  is  preserved,  and  in  the  case  of  poisoning  from  muslin  it  was 
excessive,  in  spite  of  atrophy  below  the  knee.  The  loss  may  last  longer 
than  the  other  symptoms,  and  has  been  known  to  continue  for  a  year. 

The  other  sensory  symptoms  are  like  those  met  with  in  alcoholic 
neuritis.  They  occur  first  in  the  legs  and  then  in  the  arms.  Various 
subjective  sensations  may  be  experienced  at  the  onset.  Pains  are 
constant,  in  chronic  cases  they  are  at  first  slight,  but  in  all  they 
become,  sooner  or  later,  sharp,  darting  or  burning  in  character,  some- 
times momentary.  They  are  felt  in  various  parts  of  the  extremities, 
and  often  take  the  course  of  the  nerves,  in  which  there  may  be 
marked  tenderness.  At  first  there  is  hypersesthesia  of  the  skin,  sub- 
sequently, in  many  cases,  loss  of  sensation  to  touch  or  to  all  forms  of 
sensation.  Painful  impulses,  when  not  lost,  may  be  delayed.  Hyper- 
algesia may  coexist  with  loss  of  tactile  sensibility — the  '*  ansesthesia 
dolorosa."  The  loss  usually  begins  in  the  foot,  and  may  first  involve 
the  sole,  spreading  gradually  over  the  foot  and  lower  part  of  the  leg, 
above  the  ankle.  In  the  hand  similar  symptoms  occur  later  and  in 
slighter  form.  The  tactile  loss  may  first  occur  on  the  fingers  and  palm, 
and  be  greater  in  one  nerve  area  than  in  another.  When  sensation  is 
impaired  on  the  sole  the  plantar  reflex  is  lost.     The  knee-jerk  may 

•  See  Dana,   'Brain/   vol.    ix;    Qubler,  'Cours   de   Tb^rnp./  1880;    Qerhardt» 
«Virchow't  jHbreBb./  1882;  Seelignitiller,  « Deat.  med.  WocbenschV  1881. 
t  Marik,  'Virchow't  Jabreeb.,'  189L 
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perffift,  but  is  often  lessened  or  lost,  always  wlien  there  is  anj  atrophj 
of  the  extensors  of  the  knee. 

Cutaneous  eruptions  are  sometimes  observed,  and  seem  to  be  the 
direct  effect  of  the  poison  on  the  nutrition  of  the  skin,  often  doubtless 
produced  through  the  nerves,  but  thej  may  be  disconnected  with  the 
other  neuritic  symptoms.  The  hair  may  fall  off  or  become  grey,  the 
nails  may  [>resent  changes  and  even  separate,  bullous  and  erythematous 
eruptions  may  occur,  and  herpes  zoster  is  especially  common,  gene- 
rally on  the  chest.  It  often  follows  the  medicinal  use  of  arsenic, 
when  there  are  no  toxic  symptoms,  as  Hutchinson  first  pointed  out. 
Brownish  pigmentation  of  the  skin  is  also- both  common  and  charac- 
teristic. In  severe  poisoning  it  occurs  in  roundish  spots,  which 
sometimes  first  lead  to  a  suspicion  of  the  cause  of  other  symptoms. 
The  prolonged  medicinal  use  of  arsenic  usually  causes  a  finely  punctate 
pigmentation.  Optic  neuritis  has  been  once  obsenred  (Dana).  The 
pulse  is  often  frequent,  and  sometimes  the  temperature  is  raised. 

Patholoot. — The  dopendence  of  the  symptoms  on  changes  in  the 
nerves,  suggested  by  Jaschke  in  1882,  was  rendered  practically  certain 
by  tbe  discovery  of  the  cause  of  the  similar  symptoms  that  are  produced 
by  alcoholism,  and  has  since  been  proved.  Characteristic  degeneration 
was  found  by  Erlicki  in  tbe  radial  and  peroneal  nerves.  The  cells  of 
the  anterior  comua  in  tbe  cervical  and  lumbar  regions  of  the  spinal 
cord  also  presented  slight  changes.  The  chief  effect  of  arsenic  is 
doubtless  always  to  cause  a  degenerative  parenchymatous  peripheml 
neuritis.  In  some  cases  the  chief  action  is  on  the  motor  nerves, 
giving  rise  to  the  atrophic  palsy,  in  others  on  the  sensory  nerves  of 
the  skin,  producing  the  subjective  sensations  and  sensory  impairment, 
or  of  the  muscles  and  joints,  causing  the  ataxy.  Paralytic  symptoms, 
or  sensory  and  ataxic  symptoms,  may  predominate  in  different  cases, 
but  are  not  met  with  exclusively  in  any,  and  in  severe  cases  both 
classes  are  met  with  in  considerable  degree. 

Diagnosis. — The  distinction  from  lead-poisoning  rests  on  the 
common  onset  after  acute  symptoms,  on  the  more  pronounced  disturb- 
ance of  sensibility,  tbe  early  affection  of  the  muscles  of  the  lower  leg, 
and  on  the  absence  of  other  indications  of  the  effect  of  lead  on  the 
system.  In  chronic  cases  the  discovery  of  a  source  from  which  arsenic 
may  have  entered  the  system  is,  as  a  rule,  possible,  and  its  presence 
may  be  confirmed  by  an  examination  of  the  urine.  The  absence  of  a 
history  of  intemperance  is  the  most  important  general  distinction  from 
alcoholic  palsy,  which  that  produced  by  arsenic  closely  resembles ; 
but  the  most  marked  peculiarities  are  the  deferred  onset  after  acute 
poisouiug,  the  manner  in  which  ataxy  may  follow  paralysis,  and  tbe 
long  duration  of  the  effects  of  a  single  ingestion  of  the  poison.  In 
chronic  poisoning  the  early  pains  are  sometimes  ascribed  to  gout  or 
rheumatism ;  in  all  cases  in  which  there  are  persistent  pains  in  the 
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limbs,  a  careful  search  should  be  made  for  tenderness  of  the  nerre- 
tninks,  which  points  to  the  probability  of  toxic  irritation. 

The  course  of  arsenical  palsy  is  similar  to  that  which  is  due  to  1ead« 
and  the  treatment  necessarj  is*  essentiallj  the  same.  Iodide  of 
potassium  appears  to  have  a  similar  influence  in  removing  the  arsenic 
from  the  system.* 

SlLYVB-POISONIKO  ;    AsGTBIA. 

Chronic  silver-poisoning  is  due  almost  exclusively  to  the  medicinal 
use  of  the  metal.  It  is  less  frequent  now  than  when  a  long  course  of 
silver  was  the  fashionable  treatment  for  epilepsy  and  spinal-cord 
disease.  Most  cases  are  due  to  internal  administration,  but  argyria 
has  been  known  to  result  from  applications  to  the  palate  or  tongue, 
continued  during  many  years.  Working  in  silver  involves  no  liability. 
Of  the  cases  that  have  come  under  my  own  notice,  two  were  epileptics 
(in  whom  the  fits  continued  in  spite  of  the  influence  of  the  silver), 
a  third  had  been  treated  with  silver  for  a  syphilitic  gumma  pressing 
on  the  spinal  cord,  and  a  fourth  had  taken  a  salt  of  silver  in  a  "dinner 
pill."  The  discoloration  of  the  skin,  which  is  the  characteristic  of 
'argjria,'  depends  on  a  deposit  of  silver  beneath  the  Malpigbian 
layer,t  and  commences  when  about  an  ounce  of  a  salt  of  silver  has 
been  taken,  during  any  period  of  time.  It  is  accompanied  by  a  black 
line  on  the  gums  close  to  the  tooth,  closely  resembling  the  lead-line. 
This  appears  before  the  darkening  of  the  skin,  and  is  therefore  im- 
portant as  a  warning.^  Among  other  internal  organs, §  silver  is 
deposited  II  in  the  kidneys — in  the  Malpighian  bodies,  and  around  the 
tubules;  albuminuria  has  been  observed  both  in  animals  and  in  man. 
In  these  two  points  the  effect  of  silver  resembles  that  of  lead.  In 
animals,  moreover,  paralysis  is  produced.  I  have  been  unable  to  find 
any  recorded  instance  of  paralysis  in  man,  but  one  remarkable  case  has 
come  under  my  own  observation,  which  shows  that  the  eflect  of  silver 
may  be  almost  the  same  as  that  of  lead.  The  case  was  that  of  a 
gentleman,  ai>ed  forty -four,  who  had  been  ordered,  twelve  years  before, 
a  **  dinner  pill,"  without  any  caution  or  other  direction  than  that  one 
pill  was  to  be  taken  three  times  a  day.  He  did  not  follow  the  direc- 
tions literally,  but  took  sometimes  one,  sometimes  three,  a  day,  for  a 
few  dajs  at  a  time.  He  estimated  that  he  had  taken  about  six  pills 
a  month  during  the  twelve  years.  After  he  had  taken  the  pills  for 
about  eleven  years,  a  dusky  tint  of  the  face  attracted  notice,  but  its 
nature  was  not  suspected  until  the  tint  had  become  well  marked,  when 

*  A  full  bibliogntpby  is  giren  by  Dana,  loc.  cit. 

f  See  Neumann, '  Wien.  med.  Zeitung.,'  1878,  No.  10. 

{  Respecting  its  constancj,  see  Cbaillon,  'Tb^  de  Paris,'  1878. 

§  Tbe  distribution  and  precise  seat  in  tbe  internal  organs  were  carefully  investi- 
gated in  one  case  by  Weicbselbaum, '  AUg.  Wien.  med.  Zeit/  1878. 

II  It  is  said  as  an  organic  compound  (Krysinski,  *QttZ.  lekureka,'  1886,  and 
•  Vircbow's  Jabrfesb.,'  ib.,  i,  372). 
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it  was  found  that  tbe  pills  contaiued  silver  (the  exact  fonn  coqI^doI 
be  aseertaiued).  Two  inoiiths  before  I  saw  bim,  tbe  ext«neor«  of  llw 
right  hand  became  weak  j  shortlj  afterwards,  those  of  tbe  left  WbM 
he  came  under  observation  the  tint'of  tbe  skin  was  very  cbaraclfm^; 
Ms  gums  presented  ii  we  11- marked  blatk  line,  wlaich  resemhl^d  iiA 
of  lead  in  being  present  wbeie  there  was  tartar,  and  abaent  itbtit 
the  gum  was  in  perfect  apposition  to  tbe  l«eth.  In  both  tnu 
there  was  paralysis  of  tbe  lon^  extensor  of  tbe  fingers  aud  uf  tM 
eitteusorK  of  the  pbalnnjtes  of  tbe  thumb,  not  of  tbe  enlensor  of  th 
metacarpal  bone  of  tbe  thumb.  On  the  right  side  there  wuB  tin 
paralysis  of  tbe  radial  eitenaorg  uf  tbe  wrist.  The  affected  miuclM 
were  wasti-d,  and  tbeir  initabililj  to  faraJism  was  lost;  that  to 
Toltaism  was  preserved  and  increased.  There  was  no  affection  of  At 
legs.  The  urine  contained  eoiue  albumen  aud  casts,  and  the 
hod  bad  several  attacks  of  gout.  During  three  months  in  which  hi 
remained  under  treatment  (electricity,  iodide  of  potoaflium,  Ac.) 
was  slight  improvement  in  the  arms,  but  no  considerable  chauge.  fit 
soon  afterwards  showed  symptoms  of  cancer  of  the  liver,  of  whirh  bf 
subsequently  died,  but  no  post-mortem  examination  was  obtained. 

Mebcusial  PoiaoNiSQ:  Hysrabotbia. 

Chronic  poisoning  by  mercury  causes  symptome  of  which  sonwi 
due  to  an  action  of  tbe  poison  on  the  nervous  system.  ThcM  ty*'' 
ptums  rarely  follow  tbe  medicinal  use  uf  mercury,  but  oocnr  chiefly  il 
those  who  work  in  the  metal.  Mercury  will  volatilise  at  all  ordiouj: 
temperatures,  and  it  is  probable  that  it  enters  the  system  luai^ 
throngb  the  lungs,  but  it  may  sometimes  pass  in  through  the  tl' 
when  certain  forms  of  mercury  are  much  bandied,  aud  want  uf  cla 
linesB  mny  increase  the  amount  of  mercury  that  get«  Into  tb«  sjsua^ 
by  causing  contamination  of  tbe  food.  Sufferers  are  met  withMp* 
cially  among  those  who  work  in  quicksilver  mmes,  at  silTeringminoii^. 
and  in  making  barometers  and  theimometers,  and  also  ocauiunaOl' 
among  bronzei-s,  fuiriiTs,  and  hat-makers,  mercurial  salts  beiug  u«l' 
for  preparing  the  skins.  The  weakly  suffer  more  readily  th&a  tk|| 
strong,  and  the  individual  diffirences  in  susceptibility  an;  very  gnA 
The  symptoms  occasionally  develop  after  the  exposure  to  tbe  c 
has  ceased. 

The  nervous  symptonis  may  exist  alone,  but  sometimes  Ihpy  «• 
preceded  by  others  outside  the  nervous  system,  which  resemble  tbon 
of  acute  mercurial  poisoning.  These  are  stomattti*  and  ulwn^ 
tion  of  tbe  mucous  membraue  of  the  mouth,  with  extreme  fwlCUr 
necrosis  of  bone,  gastric  and  intestinal  catarrh.  The  remarks 
removal  of  lime  from  the  bones  and  its  deposit  io  tbe  kidneys,  di 
covered  as  a  consequence  of  aoute  mercurial  poisoning  by  Preroat  la 
Fmchtiger,  does  not  seem  to  attend  tbe  chronic  form,  in  which  ll 
kidneys  do  not  suffer. 
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A  peculiar  tremor,  known  among  the  workmen  as  "  the  trembles/' 
and  medically  as  **  mercurial  tremor/'  is  the  most  common  and 
characteristic  symptom.  It  is  at  first  occasional,  occurring  only 
when  the  patient  is  excited,  and  is  always  increased  by  emotion.  It 
usually  begins  in  the  face  and  tongue,  then  invades  the  arms,  and 
afterwards  the  legs.  At  first  the  tremor  occurs  only  on  movement, 
but  ultimately  it  may  become  constant.  In  the  former  case,  the  con- 
dition of  the  patient  resembles  that  of  one  suffering  from  disseminated 
sclerosis,  except  that  the  tremor  is  less  wide  and  less  irregular 
than  in  characteristic  cases  of  the  latter  disease.  When  constant,  the 
tremor  resembles  that  of  paralysis  agitans.  During  sleep,  the  tremor 
usually  ceases,  but  in  extreme  cases  may  only  lessen.  It  interferes 
much  with  articulation,  rendering  the  speech  stammering  and  hesi- 
tating. When  considerable  it  may  render  the  movement  of  the  arms 
so  unsteady  that  the  patient  cannot  feed  himself,  and  his  gait  becomes 
affected.  At  first  the  limbs  are  strong,  but  after  a  time  muscular 
power  is  impaired,  sometimes  more  in  one  limb  than  in  another,  but 
it  seldom  progresses  to  complete  loss.  Barely  there  is  wide- spread 
weakness  without  tremor.*  Beflez  action  and  power  over  the  sphinc- 
ters are  always  unimpaired,  and  the  electric  irritability  of  the  muscles 
is  normal  throughout. 

Psychical  symptoms  are  also  common,  and  may  precede  the  tremor. 
They  have  been  very  carefully  studied  by  Kussmaul.  Irritability,  and 
a  difficulty  in  giving  attention  to  a  subject,  are  often  the  first  sym- 
ptoms, and  may  be  accompanied  by  considerable  mental  distress  and 
sleeplessness.  Hallucinations  sometimes  occur,  and  there  may  even 
be  outbreaks  of  maniacal  excitement,  but  the  insanity  rarely  corre- 
sponds to  any  distinct  variety.  This  condition  has  been  termed 
^  mercurial  erythism."  It  is  sometimes  accompanied  by  headache  and 
palpitation  of  the  heart. 

Sensory  symptoms  are  present  in  many  cases;  pains,  especially  in 
the  region  of  the  fifth  nerve  and  in  the  joints ;  formication  in  the 
limbs,  and  sometimes  loss  of  sensibility  to  pain,  with  paroxysms  of  dis- 
tressing sensations  in  the  thorax,  resembling  those  of  asthma.  The 
sensory  disturbance  always  augments  the  mental  instability.  In  rare 
cases  more  grave  cerebral  symptoms  occur — considerable  hemiplegic 
weakness,  aphasia,  and  deafness. 

Although  the  tremor  may  have  been  extreme,  no  alterations  have 
been  discovered  in  either  brain  or  cord,  even  with  the  aid  of  the 
microscope.  The  character  of  the  symptoms  makes  it  probable  that 
they  are  due  to  disturbance  of  the  brain  rather  than  of  the  spinal 
cord.  In  animals  mercurial  poisoning  is  said  to  cause  degeneration 
of  the  medullary  sheaths  of  the  muscle-nerves,  but  not  of  their  axis- 
cylinders^t 

The  diagnosis  is  rarely  difficult.     From  paralysis    agitans    the 

•  Letnlle,  'Arch,  de  Ph^s.,'  1889. 
t  Ibid. 
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tremnr  is  diBtinguished  bj  its  irametlirtte  incrense  oq  moTnonit. tnd 
bj  the  absence  of  the  rigidity  of  tbe  limbs  and  fiiatioo  of  th» 
features.  In  dtRseminated  aL'Ierosig,  there  is  nerer  the  peculiar  tretrni- 
lous  atammeriug  that  is  met  with  in  mercurial  poisonini;,  and  lb* 
movements  ure  wider  in  range  and  wilder  in  ibeir  irregularity.  Tlit 
Hymptoms  often  resemble  thoseof  general  [laralysia  of  theinsfin^ 
than  those  of  any  otiier  disease,  but  sucIj  preponderant  tremor  is  nrtlj 
met  with  in  general  paralysis,  and  the  inequality  of  pupil,  optiir 
and  indieutions  of  spinal  degeneration,  present  in  tbe  latter,  are abvRt 
in  mercuriiil  poisoning.  Ttie  presience  of  stomatitis  ebonid  nioaji 
direct  attention  to  the  probable  nature  of  the  disease,  and  whet 
this  is  once  suspected,  ihe  patient's  occupation  is,  as  a  rnli^ . 
decisive.  The  f^reatest  diagnostic  dithcnlty  is  presented  by  s 
cases  of  lead-poisoning  in  wbiuh  tremor  is  the  chief  symi'tom.  Tbnt 
are  di  sting  u  is  lied  by  the  preseoce  of  tbe  lead-line  iu  tlie  )jitms,  sod  if 
(here  is  a  suspicion  that  tbe  patient  is  suffering  from  bolh  polioMi 
the  question  can  readily  be  set  at  rest  by  an  investigation  ini 
materials  with  wLich  he  works.  If  these  are  free  from  mercury,  iht 
symptoms  are  certainly  due  to  lead  only. 

The  prognosis  is  in  most  cases  favorable  as  to  the  ultimate  ie>D^ 
but  all  cases  are  prolonged,  and  in  some  the  tremor  never  pauses  aw«j, 
For  recovery,  it  is  essential  for  the  patient  to  cease  to  wort  in 
cury.  No  precautions  avail  to  prevent  sufficient  absorption  lo  a 
tain  symptoms  tbat  liave  once  developed.  Nutritious  food,  fresbiirr 
and  iron  are  important  aids  to  i-ecovery.  To  promote  tbe  eliminatin 
of  the  mercury,  iodide  of  ijutassium  may  be  given,  but  in  small  du«M 
— ^two  or  tliree  grains  very  gradually  increased.  There  sofmt  M 
doubt  that  it  does  facilitate  elimination,  and  the  sudden  adtuinistn* 
tion  of  large  doses  has  been  followed  by  a  considerable  tncreass  ii 
the  symptoms;  apjiareutly  mercury  released  from  the  tissues  pMM' 
into  tbe  blood  and  to  the  nervous  system.  Neither  sweating  d 
sulphur  baths  seem  to  cause  an  elimination  from  the  skin,  altboughil 
is  said  that  the  latter  have  been  found  in  sorae  way  to  increase thft 
amount  eicreted  by  the  kidneys.  Tbe  stomatitis  is  relidf  ed  betl  1({ 
chlorate  of  polasb. 
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The  nervous  system  is  especially  sensitive  to  the  influsnce  of  ^ 
and  suffers  in  many  coses,  mo^e  than  other  tissues,  from  tilted 
of  baliitual  alcoholic  eicess.  The  acute  poisoning  by  alcohol  tu  wbid 
par  excellence,  the  term  "intoxication"  is  applied,  is  chieflrot  phtn 
kigical  and  toiicological  interest.  Only  tbe  morbid  states  that  si 
distinct  from  simple  drunkenness  come  into  the  province  of  medioiM 
These  are  exceedingly  numerous  ;  many  of  the  organic  k 
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diseasee  already  described  may  be  produced,  or  predisposed  to,  bj  in* 
temperance ;  some  other  derangements  are  due  chiefly  to  this  cause, 
and  are  seldom  or  never  produced  by  any  other.  To  these  the  term 
"  alcoholism  "  is  generally  applied.  These  disorders  and  symptoms 
may  be  acute,  subacute,  or  chronic.  The  acute  disturb&nce  generally 
ta.kes  the  form  of  an  attack  of  delirium,  called,  from  the  tremor  that 
accompanies  it,  "  delirium  tremens."*  The  chronic  derangements  are 
exceedingly  varied. 

All  forms  of  alcoholism  have  certain  common  causes.  The  tendency 
to  drink  is  often  inherited ;  less  commonly  it  is  related  to  a  family 
disposition  to  suffer  from  definite  diseases  of  the  nervous  system, 
especially  from  insanity .f  It  is  probably  facilitated  by  peculiarities 
of  nervous  constitution,  in  consequence  of  which  the  sensations  of 
intoxication  are  more  pleasurable  in  some  persons  than  in  others. 
Parental  intemperance,  moreover,  often  involves  facilities  for 
habitual  excess.  Occupation  is  notoriously  influential,  partly  on 
account  of  the  facilities  for  drinking  afforded  to  those  who  are  engaged 
in  the  distribution  or  sale  of  alcoholic  liquors,  partly  on  account  of  the 
social  temptations  to  drink  involved  in  other  callings.  The  temporary 
relief  to  physical  and  mental  depression  afforded  by  alcohol  is  another 
potent  cause  of  intemperance. 

Acute  Alcoholism,  Alcoholic  Dvlibixtv ,  Dkliriitm  Tbekeks. 

Alcoholic  delirium  occurs  under  two  forms :  as  a  primary  affection^ 
and  in  association  with  some  local  inflammation  or  injury.  The  latter 
may  be  termed  '*  associated  delirium  ; "  it  has  a  double  causation,  the 
influence  of  alcohol  and  the  influence  of  a  local  disease.  The  latter 
may  be  sufficient  by  itself  to  cause  some  delirium,  although  far  lesa 
in  degree,  and  without  the  peculiar  characteristics  of  the  alcoholic 
form ;  or  it  may  be  wholly  insufficient  to  derange  the  mind.  The 
simple  primary  delirium  varies  much  in  the  intensity  of  its  symptoms ;. 
it  has  been  divided  into  two  classes  according  to  the  presence  or 
absence  of  considerable  fever,  but  the  difference  depends  only  on  the 
degree  of  severity,  and  there  is  no  real  justification  for  the  division. 

Causes. — Delirium  tremens  is  almost  confined  to  drunkards,  in  the 
popular  sense  of  the  word.  In  this  respect  it  differs  from  the  "  asso- 
ciated delirium,"  which  is  not  uncommon  among  those  who  have 
habitually  taken  an  excessive  quantity  of  alcohol  to  keep  up  their 
energy  against  the  depre8sin<;  influence  of  debility  or  the  prostration 
of  some  chronic  disease.     Thus  a  man  who  had  never  been  known  to- 

*  By  Thomas  Sutton  ('  On  Deliriam  Tremens,'  a  tract  pablislied  in  1813). 

t  Of  600  drunkards  admitted  into  the  Institution  at  Port  Hamilton,  New  York, 
intemperance  could  be  traced  in  relations  in  265,  Hnd  the  father  was  intemperate 
in  168.  InsMinity  could  be  traced  in  only  38  cases.  In  one  half,  the  habit  wa» 
ettabliiihed  btsfore  twenty-five  years  of  age. 
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be  intoxicated,  and  was  belieyed  to  be  temperate,  died  with  symptoms 
of  acute  delirium  tremens  ;  but  it  was  found  that  his  lungs  were 
extensively  diseased,  and  that  he  had  been  keeping  up  his  working 
power  by  large  doses  of  alcohol  during  the  acute  development  of  the 
pulmonary  disease. 

Delirium  tremens  is  far  more  common  in  men  than  in  women,  the 
proportion  being  about  six  to  one.*  There  are  no  facts  to  show  whether 
there  is  any  sexual  tendency  to  the  disease,  such  as  certainly  exists 
in  the  case  of  another  effect  of  alcohol,  multiple  neuritis,  to  which 
women  possess  a  greater  liability.  As  far  as  the  figures  given  below 
suggest  any  conclusion,  it  is  that  drinkers  in  the  two  sexes  are  equally 
prone  to  suffer  from  delirium  tremens.  The  disease  is  most  frequent  in 
the  middle  period  of  life,  thirty  to  forty  years.  In  both  sexes  the  maxi- 
mum mortality  is  at  the  same  age,  a  little  later  than  the  maximum  fre- 
quency, because  second  and  third  attacks  are  the  most  fatal ;  one  third 
of  the  total  number  of  deaths  occur  between  thirty- five  and  forty -five 
years  of  age,  and  about  four  fifths  during  the  twenty  years — thirty  to 
fifty.  It  rapidly  lessens  in  later  life,  no  doubt  because  the  worst 
drinkers  acquire  the  habit  early,  and  die  off  from  some  effect  of  intem- 
perance, but  cases  of  delirium  tremens  occur  even  up  to  advanced 
senility.  Moreover,  females  bear  a  proportion  to  males  that  steadily 
increases  as  life  goes  on^  probably  because  drinking  habits  are  acquired 
relatively  later,  under  the  influence  of  individual  causes  rather  than 
as  an  effect  of  occupation  or  of  social  life.f  Under  twenty-five, 
the  affection  is  chiefly  met  with  as  a  complication — especially  of  pneu- 
monia.J  It  is  probable  that  an  hereditary  tendency  to  neuroses 
facilitates  the  occurrence  of  this  disease,  especially  a  tendency 
to  intemperance, §  and  insane  heredity  unquestionably  modifies  its 
course.  The  disease  is  less  frequent  in  beer-drinkers  than  iu  those 
who  drink  wine,  aiid  most  frequent  in  spirit-drinkers,  but  it  is  proba- 

*  During^  the  twenty-five  yean  ending  1872,  there  died  from  this  cause  in  England 
and  Wales  10,448  males  and  1898  females.  It  is  probable  that  this  diseHse  is  one  on 
which  the  Registrar-Generars  returns  are  fairly  accurate,  since  this  caji*e  of  death 
is  unlikely  to  be  given  unless  there  is  a  history  of  intemperance.  The  figures  give 
the  proportion  of  deaths  as  7i  males  to  1  female.  But  the  disease  is  not  only  more 
common  iu  males,  it  is  aUo  more  often  severe,  and  therefore  it  is  more  often  fatal. 
Hence  the  disproportion  between  the  sexes  is  doubtless  rather  less  in  cases  than  in 
deaths.  Of  64  consecutive  cases  in  University  College  Hospital,  8  were  in  females, 
giving  the  proportion  of  6  to  1,  which  is  probably  very  near  the  truth. 

t  The  proportion  of  deaths  of  males  to  each  female  is  about  12^  in  the  ten  years — 
fifteen  to  twenty-five,  and  then  steadily  fulls,  tlie  proportion  in  each  sueceasive 
later  decade  being  10 — 1,  7i— 1,  71 — 1,  6 — 1,  4i— 1,  and  only  3 — 1  iu  those  over 
•evenly- five. 

X  A  few  cases  have  been  recorded  of  acute  alcoholism  in  childhood.  Thus  a  boy 
of  five,  to  whom  spirits,  and  also  wine,  had  been  given  daily,  had  a  brief  but  typical 
attack  of  delirium  tremens  after  a  fracture  of  the  thigh  (Cohn, '  Berlin,  kl.  Wochen- 
■chr.,'  1888). 

§  In  Germany  neuropathic  heredity  was  traced  by  Krukenberg  in  half  the  patienta 
<265),  and  in  one  fifth  the  father  was  intemperate  (*  Zeitsch.  f .  kl.  Med.,*  lix). 
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ble  that  the  amount  of  alcohol  taken  has  much  greater  influence  than 
its  fomi. 

In  most  cases  the  malady  follows  a  severe  "bout"  of  drinking, 
often  without  any  interval.  Occasionallj  there  has  been  a  cessation 
of  driuking  for  a  few  days  before  the  onset  of  the  delirium.  These 
cases  have  led  to  the  idea  that  the  discontinuance  of  the  stimulant 
has  been  the  cause  of  the  attack;  but  it  is  more  probable,  as 
Anstie  and  others  have  suggested,  that  a  sudden  distaste  for  liquor 
was  really  the  first  effect  of  the  commencing  disease.  The  onset  occa- 
sionally follows  some  slight  injury  or  trifling  illness,  which  apparently 
disturbs  the  nervous  system,  and  serves  to  excite  the  disturbance 
that  is  ready  to  break  out.  Such  cases  present  a  gradation  to  the 
**  associated  delirium  tremens/'  in  which  there  is  some  real  cause  of 
general  indisposition,  a  severe  accident  or  a  local  inflammation,  espe- 
cially pneumonia.  The  pyrexia  resulting  might  or  might  not  be 
attended  with  delirium  in  the  healthy ;  in  the  alcoholic,  the  delirium 
is  severe,  and  presents  the  same  characteristics  as  in  the  pure  form  of 
delirium  tremens. 

Symptoms. — The  symptoms  of  delirium  tremens  usually  develop 
gradually  but  rapidly,  attaining  considerable  intensity  in  t^e  course 
of  two  or  three  days.  Disturbed  sleep,  loss  of  appetite,  and  restless 
irritability  are  commonly  the  first  indications  of  the  impending  dis- 
order. Distressing  or  horrible  dreams  of  peculiar  vividness  attend 
sleep,  and  the  patient  cannot  shake  off  their  effect  when  he  wakes. 
He  is  depressed,  uneasy,  restless  during  the  day,  often  annoyed  with 
floating  specks,  or  flashes  of  light  before  his  eyes,  and  the  next  night 
brings  the  same  distressing  dreams.  As  soon  as  he  closes  his  eyes, 
unpleasant  scenes  present  themselves  before  him,  and  he  tosses  about 
all  night,  half  awake,  or  perhaps  is  unable  to  obtain  any  real  sleep. 
Next  day,  from  time  to  time,  more  definite  hallucinations  of  sight  or 
hearing  occur ;  the  patient  can  shake  them  off,  and  knows  that  they 
are  unreal,  but  they  return  again  and  again.  When  night  comes,  they 
take  possession  of  him,  prevent  all  sleep,  and  the  following  morning 
they  are  no  longer  to  be  shaken  off.  This  insomnia,  first  partial  and 
then  absolute,  with  the  distressing  hallucinations  which  disturb  the 
imperfect  sleep  that  is  obtained,  characterises  the  early  period  of  the 
disease.  The  transition  to  more  considerable  disturbance  is  usually 
attended  with  unnatural  loquacity,  and  by  indications  of  suspicion 
and  of  uneasiness.  The  period  of  definite  delirium  begins  with  the 
persistence  of  the  hallucinations  during  the  day.  Tbey  are  chiefly 
visual,  sometimes  auditory,  and  occasionally  related  to  some  cuta- 
neous sensations ;  they  are  almost  always  unpleasant.  At  first  the 
objects  that  the  patient  actually  sees  are  transformed  into  other 
things  than  they  really  are,  often  into  living  creatures  in  active 
motion;  the  pattern  of  the  wall-paper  becomes  beetles,  spiders, 
snakes  ;  and  then  these  appear  spontaneously,  and  are  crawling  about 
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the  bedclothes ;  the  sufferer  tries  to  brush  them  away  or  to  escape 
from  them.  At  first  he  can  be  recalled  from  bis  aberration  for  a  ft'W 
moments,  and  will  answer  questions  correctly,  but  soon  relapses  into 
the  delirium.  Delusions  of  wider  extent  grow  out  of  the  hallucina- 
tions, or  are  excited  bj  some  bodily  discomfort.  Faces  appear  before 
him,  grinning  at  him,  or  he  fancies  that  persons  are  standing  by  his 
bedside,  upbraiding  or  abusing  bim.  A  characteristic  of  the  delirium 
is  the  versatility  of  the  false  ideas;  they  change  continually.  Gradu- 
ally he  ceases  to  be  able  to  shake  them  off,  even  for  a  moment,  and 
no  longer  recognises  his  friends  or  doctor.  The  attendants  are 
thought  to  be  the  subjects  of  his  delusions,  and  he  may  strike  at 
them  under  the  impression  that  they  are  attempting  to  injure  him. 
Often  the  modified  incidents  of  his  daily  life  seem  to  occur  before 
his  eyes.  He  usually  talks  incessantly,  but  may  wander  incoherently 
from  one  subject  to  another  in  the  course  of  the  same  sentence. 
Auditory  hallucinations  may  occur  early  or  may  be  grafted  on  those 
of  visiou,  and  the  patient  thinks  he  hears  reproaches  or  insults  from 
the  fancied  bystanders.  Less  commonly  an  unpleasant  smell  or  a 
disagreeable  taste  annoys  him,  or  he  fancies  that  insects  are  crawling 
on  his  skin.  The  delusions  often  excite  intense  emotions  of  horror  or 
dread. 

The  characteristic  tremor  is  usually  present  from  the  first.  It 
occurs  only  on  movement,  and  is  irregular,  but  considerable  in 
range ;  it  is  most  conspicuous  in  the  arms,  the  face,  and  the  tongue, 
but  is  to  be  seen  also  in  the  legs  when  these  are  put  into  Yoluntaiy 
movement,  especially  if  the  patient  attempts  to  stand.  It  is  the  more 
conspicuous,  because  the  patient  is  usually  in  constant  movement, 
picking  at  the  bedclothes,  searching  for  imaginary  objects,  attempt- 
ing to  get  out  of  bed.  This  extreme  restlessness  is  seldom  absent. 
Often,  in  addition  to  the  tremor  on  movement,  there  are  spontaneous, 
slight,  partial,  muscular  twitch ings,  and  in  severe  cases  these  may 
amount  to  considerable  shock-like  contractions,  and  may  occur  in  the 
muscles  of  the  trunk  as  well  as  in  the  limbs. 

The  countenance  of  the  patient  is  often  flushed,  and  the  conjunc- 
tiva injected ;  but  occasionally  the  face  is  pale,  and  sometimes  initial 
flushing  is  replaced  by  pallor  as  the  stage  of  depression  comes  on. 
The  pulse  is  frequent  and  soft ;  the  frequency  is  proportioned  to  the 
severity  of  the  attack  and  to  its  duration.  At  first  the  pulse  is  full  and 
large,  but  as  the  disease  goes  on,  it  usually  becomes  smaller  as  it  gets 
more  frequent.  In  severe  attacks  the  frequency  may  be  140  or  150, 
sometimes  even  more,  and  it  is  then  always  feeble.  The  patient  usually 
perspires  freely.  The  temperature  is  raised  in  all  except  the  slightest 
cases.  When  the  attack  is  of  moderate  severity,  the  elevation  is  slight, 
and  does  not  exceed  two  or  three  degrees,  but  in  severe  attacks  it  may 
reach  103°,  104°,  or  even  105°.  Occasionally,  hyperpyrexia  is  attained, 
108°  or  109°,  a  symptom  of  fatal  significance.  The  tongue  is  thickly 
coated,  and  there  is  usually  complete  anorexia ;  the  patient  may  or 
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may  not  be  tbiratj ;  thirst  is  often  a  conseqnence  of  the  copious 
perspiration.  The  urine  is  scanty  if  there  is  much  sweating,  and  is 
usually  deep  coloured,  of  a  high  specific  gravity,  and  very  often 
contains  a  small  quantity  of  albumen  apart  from  organic  kidney 
disease.  There  is  occasionally  slight  blurring  of  the  edges  of  the 
optic  disc,  with,  according  to  Uhthoff,  some  opacity  of  the  retina  ;* 
but,  as  a  rule,  the  fundus  is  normal.  Sometimes  acuity  of  vision  is 
lessened,  or  the  fields,  for  a  time,  are  restricted. 

This  state  usually  continues  for  two,  three,  or  four  days  without 
interruption.  The  patient  gets  no  sleep,  or  only  dozes  for  an  hour  or 
so  at  a  time,  and  wakes  up  unrefreshed.  The  pulse  becomes  softer 
and  more  frequent,  and  the  muscular  strength  becomes  lessened  by 
the  constant  exertion.  In  favorable  cases  the  patient  at  last  falls 
into  a  sound  sleep,  which  continues  for  eight,  ten,  or  twelve  hours,  and 
he  wakes  up  free  from  all  mental  disturbance,  or  with  only  a  trifling 
amount  of  delirium,  which  another  sleep  entirely  removes.  The  tremor 
lessens,  but  often  continues  in  slight  degree,  sometimes  for  some  days 
or  weeks.  The  pulse  falls  in  frequency  and  improves  in  strengtJiy 
after  the  cessation  of  the  delirium,  and,  in  the  course  of  a  few  days, 
the  slight  tremor  and  muscular  weakness  are  the  only  relics  of  the 
attack  through  which  the  patient  has  passed.  In  other  cases,  however, 
sleep,  when  it  does  come,  is  briefer,  and  is  not  followed  by  the  same 
signs  of  improvement ;  the  delirium  continues,  but  is  less  active  than 
b^ore,  and  the  signs  of  general  prostration  are  greater.  In  such 
cases  there  is  considerable  danger  to  life.  A  second  or  third  period 
of  sleep  may  bring  improvement,  and  slow  convalescence  may  ensue 
at  the  end  of  six  or  seven  days,  but  in  other  cases  the  prostration  in- 
creases, the  pulse  becomes  still  feebler  and  more  frequent,  and  a 
<comatose  state  comes  on,  in  which  the  patient  dies.  This  unfavor- 
able condition  is  sometimes  reached  without  any  sleep  having  occurred, 
in  spite,  it  may  be,  of  strong  narcotics.  Convulsions  or  hyperpyrexia 
may  attend  the  increased  prostration  of  the  later  stage,  and  are 
generally  a  fatal  omen.  Convulsions  may  also  occur  at  the  onset,  and 
are  not  then  of  much  significance;  at  the  later  period  of  an  attack, 
by  the  disturbance  of  the  nervous  system  which  they  reveal,  as  well 
as  by  tbeir  effect  on  the  patient,  they  add  greatly  to  his  peril.  They 
resemble  the  attacks  of  ordinary  epilepsy. 

Complications. — The  most  important  of  these  are  other  diseases 
due  to  alcohol,  or  local  acute  inflammations,  especially  pneumonia. 
Cirrhosis  and  fatty  degeneration  of  the  liver,  and  disease  of  the  kidney, 
are  especially  serious  complications.  TJrieroic  coma  occasionally  comes 
on  in  the  course  of  delirium  tremens.  Pneumonia  is  a  very  common 
accompaniment,  and  its  occurrence  is  facilitated  by  alcoholism ;  it 
may  lead  the  way,  and  the  nervous  disorder  may  be  secondary  in 
time,  although  ultimately  dominating  the  symptoms,  or  the  lung 
affection  may  be  a  subordinate  complication  of  the  disease,  developing 

•  Uhthoff,  qaoted  by  Moeli,  *  Charity  Annaleo,'  iz,  p.  624. 
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after  tbe  onset  of  the  toxic  disorder,  when  the  patient  is  prostrate. 
Its  development  is  then  often  insidious,  and  may  be  unaccompanied 
bj  pain  or  cough,  while  the  effect  on  the  breathing  maj  be  masked 
bj  the  restlessness  of  the  patient.  Hence,  examination  of  tbe  chest 
is  of  extreme  importance  in  every  case.  In  manv,  undetected  tuber- 
culosis  aids  in  causing  tbe  pneumonia  and  in  determining  an  un- 
favorable course.  A  rare  complication  is  meningeal  hsemorrhage, 
which  has  been  met  with  in  a  few  cases.  Chronic  lesions  of  the 
nervous  system  are  also  often  present,  and  are  intensified  bj  the 
acute  disturbance.  Those  of  multiple  neuritis — pains,  paresis,  ataxy, 
with  loss  of  the  knee-jerk — are  tbe  most  frequent. 

Terminations  and  Sequelw. — Delirium  tremens  lasts  from  three  to 
seven  days,  and  commonly  terminates  in  recovery.  Death  occurs  chiefly 
in  those  who  have  had  several  previous  attacks,  or  whose  tissues  are 
gravely  damaged,  either  by  the  influence  of  long-continued  intem- 
perance or  by  senile  degeneration.  Its  common  causes  are  exhaustion 
and  gradual  failure  of  the  heart's  action.  Sometimes  death  occurs 
suddenly,  from  unexpected  syncope;  but  it  more  often  results  from 
associated  acute  diseases,  especially  from  pneumonia,  or  from  the 
effects  of  pre-existing  tuberculosis.  The  mortality  has  been  variously 
stated ;  v.  Franque's  estimate  of  18  per  cent,  is  probably  near  the 
truth.^ 

Most  patients  who  recover  do  so  perfectly.  Severe  second  or  third 
attacks  not  only  involve  danger  to  life,  but  pass  away  more  slowly 
and  less  perfectly.  But  curious  exceptions  are  met  with,  in  which 
recurrences  seem  to  be  easily  produced  and  are  brief  in  duration.  In 
one  instance  a  patient  had  survived  no  less  than  twenty-seven  distinct 
attacks.f  When  the  mental  state  continues  abnormal  (especially  in 
those  who  inherit  a  tendency  to  insanity),  tbe  sleep  that  brings  physical 
quietude  only  partially  restores  tbe  mental  rest.  The  distressing 
hallucinations  may  cease,  but  some  more  stable  delusions  remain,  and 
may  last  for  weeks  or  months.  If  the  patient  has  had  a  previous  attack 
with  this  sequel,  the  duration  of  the  mental  cbange  is  longer,  and  the 
state  may  even  be  permanent.  In  that  event  there  is  usually  pro- 
gressive failure  of  memory  and  of  mental  power,  so  that 'the  patient 
passes  into  a  condition  of  chronic  insanity  or  of  chronic  dementia ; 
the  latter  is  especially  common  in  late  life. 


« 


Pathology. — In  a  case  of  pure  alcoholic  delirium  the  pathological 
changes  are  slight,  and  consist  only  in  signs  of  congestion  of  the  cortex 
of  tbe  brain  and  sometimes  of  other  parts,  especially  of  the  medulla 
and  spinal  cord.  Tbere  is  often  some  opacity  of  the  arachnoid,  but  it 
is  probable  that  tbis  is  a  chronic  cbange,  the  result  of  long  previous 

*  This  estimate  was  calcalated  from  2117  cases  (v.  Fraoqoe,  'Ueber  Delirium 
Tremens/  Munich,  1859).  Krakenberg  foand  only  10  per  cent,  in  901  attAcka  in 
265  patients  (loc.  cit.). 

t  Krukenberg,  loo.  cit. 
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intemperance.  Signs  of  actual  acute  meningitis  are  rare,  but  bave 
been  occasionally  found  in  both  the  pi  a  arachnoid  and  the  dura  mater. 
Congestion  of  the  bases  of  the  lungs  is  common,  and  sometimes  there 
are  signs  of  congestion  in  the  kidnojs,  but  the  alterations  met  with 
outside  tho  nervous  sjstem  are  chieflj  the  chronic  changes  that  result 
from  intern penmce. 

Alcohol  maj  be  found  bj  chemical  analysis  in  Tarions  organs  of  tbe 
body  up  to  the  firth  day  after  its  ingestion  ;  by  the  seventh  day  it  has 
disappeared.  But  the  presence  of  alcohol  may  be  demonstrated,  in 
like  manner,  in  persons  who  Lave  been  drinking,  but  have  not  suffered 
from  delirium  tremens.  We  cannot,  therefore,  regard  it  as  affording  a 
full  explanation  of  the  disease.  This  evidently  depends  on  an  acute 
disturbance  of  the  nerve-centres,  probably  involving  all  parts  of  them, 
but  especially  the  cerebral  cortex, — a  disturbance  of  function  produced 
by  the  toxic  agent,  running  a  definite  course,  with  a  tendency  to  sub- 
side, provided  the  continued  action  of  its  cause  is  prevented. 

DiAaKOsis. — The  disease  is  easily  recognised.  The  preponderance 
of  visual  hallucinations,  and  the  associated  tremor,  distinguish  it  from 
acute  mania  on  the  one  hand  and  from  symptomatic  delirium  on  the 
other,  while  the  absence  of  headache  and  of  paralysis  is  a  distinction 
from  ordinary  acute  meningitis.  Cases  of  general  paralysis  of  the 
insane,  in  which  muscular  tremor  is  conspicuous,  have  been  mistaken 
for  delirium  tremens;  but  if  there  is  much  mental  alteration,  its 
character  is  altogether  different  in  the  two  diseases ;  the  exaggerated 
delusions  of  general  paralysis,  and  the  mental  complacency  that 
oommonly  attends  them,  are  very  different  from  the  anxiety  and  horror 
of  the  alcoholic.  Wben  depression  occurs  in  general  paralysis,  the 
mental  state  has  generally  developed  gradually,  in  a  mffLner  ^erj  un- 
like the  acute  onset  of  delirium  tremens. 

Proonosis. — The  prognosis  is  good  in  first  attacks,  free  from  com- 
plications, and  in  those  whose  tissues  are  not  seriously  damsged. 
The  pulse  and  temperature  afford  the  most  important  indications. 
The  danger  is  great  in  proportion  to  the  frequency,  softness,  and  small 
size  of  the  pulse,  and,  as  Anstie  has  shown,  the  sphygmographio 
tracing  presents  very  clearly  the  serious  characters,  althouj^h  the  in- 
strument is  not  actually  needed  to  detect  them.  As  a  rule,  the  occur- 
rence of  sound  sleep  for  six  or  eight  hours  greatly  improves  the  pro- 
gnosis,  but  if  an  exceedingly  unfavorable  [lulse  presents  no  improve- 
ment after  sleep,  the  danger  is  great,  and  the  patient  is  very  likely 
to  die  in  a  few  hours.  A  temperature  above  103^  is  always  of  serious 
im|>ort,  and  the  danger  is  greater  in  proportion  to  the  degree  of  pyrexia ; 
a  rise  to  105^  and  over  is  seldom  survived.  Moreover,  a  sudden  con^ 
fliderable  rise  in  the  later  stages  of  the  disease,  is  also  of  very  grave 
significance,  even  although  the  actual-  height  attained  is  not  extreme. 
Advanced  yean  add  greatly  to  the  gravity  of  delirium  tremens,  espe- 
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ciallj  when  there  is  oonsidetable  pyrexia ;  io  a  man  of  sixtj,  a  lue  to 
103°  is  as  serious  as  would  be  a  iem|»erature  of  105^  in  a  joung  person. 
Any  complication  also  lessens  the  cbaooe  of  recovery,  the  most  serious 
being  pneumonia  and  kidncv  disease.  If  the  pneumonia  is  double, 
deatb  is  practically  certain.  The  prognosis  is  also  grave  when  delirium 
tremens  is  associated  with  traumatic  lesions,  both  because  the  ten- 
dency to  depression  and  collapse  is  increased  by  the  shock  of  the 
original  injury  or  opi^ration,  snd  also  because  wounds  run  a  Tery  un- 
favorable course  in  this  condition. 

Treatment. —The  mental  state  of  the  sufferer  from  delirium 
tremens  necessitates  very  careful  management.  It  is  essential  that 
all  undue  excitement  should  be  avoided,  and  only  the  necessary 
attendants  should  be  m  the  room.  It  is  well  to  have  the  light  dim, 
onless  this  distinctly  increases  the  patient's  suspicion  and  uneasiness. 
When  there  is  much  disposition  to  act  according  to  the  false  ideas, 
male  attendants  are  necessary,  and  physical  restraint  is  often  indis- 
pensable, lest  the  patient  injure  himself  or  others.  He  may  even 
attempt  suicide  by  jumping  from  a  window  or  swallowing  some  aocea- 
•ible  poison,  sometimes  deliberately,  sometimes  under  the  influence  of 
a  false  idea.  Hence  windows  should  be  securely  fastened,  and  no 
lotions  or  poisonous  liquid  should  be  within  the  patient's  reach.  In 
many  cases  the  patient  can  be  kept  in  bed  by  judicious  management 
and  persevering  persuasion  on  the  part  of  the  attendants.  In  other 
cases,  however,  force  is  needed.  The  mode  in  which  it  should  be 
applied  is  a  matter  on  which  authorities  differ.  If  there  is  great 
violence,  continued  exertion  on  the  part  of  the  attendant  is  necessiiry 
to  keep  the  patient  in  bed ;  two  attendants  are  needed  to  cope  with  a 
strong  delirious  man,  and  the  constant  struggles  are  exhausting  to  the 
patient.  The  '*  strait  waistcoat  "  offers,  in  such  cases,  an  effectual 
mode  of  restraint ;  the  interference  with  the  movement  of  the  chest 
produced  by  it  has  been  urged  as  an  objection  to  its  use,  but  this 
drawback  has  certainly  been  exaggerated.  Leather  gauntlets  on  the 
wrists  and  ankles  may  be  secured  to  the  sides  and  foot  of  the  bed,  and 
restrain  the  patient  effectually  without  any  interference  with  respira- 
tion. Bandages  are  sometimes  employed  for  this  purpose,  but  may 
cut  into  the  skin  if  the  struggles  are  violent.  Another  effectual  means 
of  restraint  is  a  sheet  across  the  trunk  and  arms,  firmly  secured 
at  the  sides  of  the  Ufd.  In  most  cases  of  delirium  tremens  this  answers 
as  well  as  the  strait  waistcoat,  and  has  the  advantage  of  being  alwavs 
available,  but  it  also  may  slightly  hamper  the  respiratory  movements. 

Food  must  be  given  in  liquid  form;  beef  tea,  milk,  and  beaten-up 
eggs  should  form  its  chief  part.  The  anorexia  often  renders  it  difficult 
to  give  nourishment,  but  the  difficulty  can  generally  be  overcome  by  a 
little  perseverance.  It  is  well,  in  this  as  in  other  acute  diseases, 
to  commence  the  process  of  digestion  of  food  before  it  is  taken. 
Benger's  Liq.  Pancreaticus  and  Liq.  Pepticus  offer  the  readiest  means 
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for  doing  this,  the  former  being  used  for  milk,  the  latter  for  beef  tea. 
Half  a  drachm  of  either  may  be  added,  and  the  food  kept  warm  (not 
hot)  for  twenty  minutes  or  half  an  hour,  and  then  given.  The 
process  of  digestion  thus  commenced  goes  on  within  the  body.*  If 
there  is  vomiting,  peptonised  eneniata,  well  digested,  must  be  given. 
The  patient  should  not  be  without  food  for  more  than  three  hours ;  a 
due  supply  of  nourishment  is  by  far  the  most  important  element  in 
treatment.  Whether  alcoholic  stimulants  should  be  given  must  depend 
on  the  state  of  the  pulse.  They  are  better  withheld  unless  the  pulse 
<:alls  for  them  in  language  that  is  not  only  unequivocal,  but  is  rather 
more  decided  than  would  be  held  a  sufficient  indication  in  an  acute 
disease  of  other  nature.  Some  stimulation  may  be  obtained  from 
ammonia  and  ether.  Coffee  has  been  recommended  for  the  same 
purpose,  and  may  be  used  after  sleep  has  been  obtained,  or  either 
caffeine  or  cocaine  may  be  employed  as  a  substitute.  In  all  cases  an 
aperient  should  be  given  at  the  outset,  enough  to  open  the  bowels 
freely,  but  not  so  strong  as  to  cause  prostrating  purgation. 

It  was  formerly  customary  to  administer  sedatives  freely  from  the 
first  in  the  endeavour  to  procure  the  sleep  that  usually  ends  the  acute 
disturbance.  Bromides  are  commonly  inadequate  to  compel  sleep, 
although  often  useful  as  tranquillising  agents;  opium  or  morphia  and 
chloral  are  the  hypnotics  usually  given.  In  most  severe  cases  efforts 
to  produce  sleep  fail  until  near  the  time  when  the  terminal  sleep 
naturally  comes.  The  insusceptibility  to  sedatives  in  the  early  stage 
is  extraordinary;  dose  after  dose  may  be  given  nntil  a  poisonous 
quantity  is  in  the  system,  and  still  the  patient  may  be  sleepless,  with 
increasing  and  perhaps  alarming  exhaustion.  If  the  hypnotics  are 
boldly  pushed,  they  at  last  may  act,  and  the  patient  may  die  from 
their  influence.  Anstie  believed  that  when  opiates  fail  to  influence 
the  brain  and  to  induce  sleep,  they  sometimes  paralyse  the  heart.  He 
mentioned  a  case  in  which,  almost  immediately  after  the  administra- 
tion of  a  second  large  dose  of  opium,  the  patient  became  ghastly  pale, 
the  pulse  fluttered  and  then  stopped,  and  in  a  few  minutes  the  patient 
was  dead.t  Without  doubt  many  cases  have  ended  fatally  in  conse- 
quence of  the  idea  that  it  is  absolutely  necessary  to  procure  sleep  at 
all  risks.  It  is  only  in  a  veiy  slight  case  that  it  is  right  to  try  to 
force  sleep  in  the  early  stage.  In  all  severe  attacks  it  is  wiser  to 
postpone  the  attempt  until  the  duration  of  the  disease  has  increased 
the  prospect  of  success — that  is,  until  the  third  or  fourth  day  of  the 
attack.  If  a  narcotic  dose  is  given  earlier  (such  as  a  quarter  of  a 
grain  of  morphia  beneath  the  skin,  or  sixty  grains  of  chloral  by  the 
mouth),  it  should  not  be  repeated  until  sufficient  time  has  elapsed  to 
permit  its  action  to  pass  off.  It  is  better,  however,  in  the  early  stage 
to  be  content  with  moderate  doses,  merely  sufficient  to  favour  tran« 

*  This  is  a  mach  better  method  than  that  commonly  employed  of  carrying  tlis 
process  of  artificial  digestion  further,  and  then  stopping  it  by  beat, 
t  Art  "  Alcoholism/  *  Reynolds'  Syst  of  Med.,'  vol.  ii,  2ud  ed.,  p.  169. 
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quilitj.  A  scruple  or  half  a  drachm  of  hromide,  with  fifteen  or 
twenty  grains  of  chloral,  may  he  given  every  six  or  eight  hours,  and 
then,  after  ahout  forty-eight  hours,  a  stronger  hypnotic  may  he  tried. 
Chloral  generally  acts  hetter  and  is  attended  hy  less  danger  than 
opium  or  morphia.  Of  the  latter,  not  more  than  a  third  of  a  grain 
should  be  iujV cted,  and  it  is  wiser  to  give  first  a  smaller  dose,  a 
quarter  or  a  sixth.  The  practice  of  repeating  moderate  doses  at  short 
intervals  has  been  recommended,  hut  it  is  better  to  wait  for  six  hours 
and  then  to  give  a  second  full  dose.  Opium  has  been  thought  by 
some  to  be  safer  than  chloral  if  there  is  weakness  of  the  heart,  but 
the  fact  is  doubtful.  In  mild  cases,  half  a  grain  of  the  extract  of 
Indian  hemp  sometimes  promotes  sleep.  Cbloralamide  and  sulphonui 
are  often  effective  and  also  safe. 

The  treatment  by  large  doses  of  digitalis,  introduced  by  Jones  of 
Jersey,  has  been  universally  relinquished.  The  good  thereby  effected 
was  doubtful,  and  certainly  altogether  disproportionate  to  the  danger 
of  the  treatment.  The  use  of  pilocarpine  to  increase  the  sweating  and 
thus  help  to  eliminate  the  alcohol  bas  been  recommended,*  but  the 
agent  is  unneeded  in  slight  cases,  and  in  all  others  the  use  of  a  drug 
that  depresses  should  be  carefully  avoided.  This  remark  applies 
also  to  the  employment  of  tartar  emetic  for  the  same  purpose,  which 
was  at  one  time  in  vogue.  A  drug  that  has  been  strongly  recom- 
mended, and  is  at  least  not  open  to  the  same  objection  of  lowering  the 
strength  of  the  patient,  is  capsicum.  Three  or  four  doses  given  every 
three  hours  are  said  frequently  to  produce  c^ilni,  refreshing  sleep.  Ten 
or  even  twenty  grains  of  cayenne  pepper,  in  the  form  of  an  infusion, 
or  half-drachm  doses  of  the  tincture  may  be  given.f 

If  alcohol  is  necessary  during  the  acute  stage  of  the  disease,  it 
should  be  discontinued  as  soon  as  possible,  and  altogether  withheld 
during  convalescence.  An  attack  of  delirium  tremens  is  sometimes  a 
turning-point  in  a  drunkard's  life,  and  every  means  should  be  takeu 
to  enforce  upon  him  the  lesson  of  the  illness,  a  lesson  which  he  is  pro- 
verbially prone  to  forget  with  returning  health. 

AciTTB  Alcoholic  Insanity. — Delirium  tremens,  although  the 
patient  is  for  the  time  insane,  is  not  classed  as  a  form  of  insanity. 
Acute  atta<'ks  of  mental  derangement  sometimes  result  from  this 
cause,  and  are  scarcely  to  be  distinguished,  except  in  their  origin, 
from  the  similar  condition  that  comes  on  from  other  causes.  Indee<l, 
in  almost  all  cases  of  the  kind  there  is  an  hereditary  tendemy  to 
mental  derangement,  and  the  alcoholic  excess  is  merely  the  exciting 

•  Uliam,  *Am.  Med.  News'  1885,  p.  312. 

t  Cayenne  is  an  old  negro  romedy  in  Jamaica  for  many  acnte  ailments.  (See 
Kinnear,  '  Lancet/  1862,  i,  p.  261,  Bnd  hd  anonymous  letter,  ib.,  p.  890.)  It  wan  at 
first  g'wen  in  a  glatn  of  spirit,  a  veliifle  open  to  objection  in  deliriam  tremens.  In 
many  of  tbe  cases  in  wbich  its  influence  bas  bevn  supposed  to  be  most  conapicuoos 
by  contrast  with  other  dru^s,  it  wa«  given  after  these  liad  been  tried  in  vain,  and  at 
tbe  period  when  a  spontaneous  subsidence  of  tbe  disease  might  be  looked  for. 
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^aase.  Acute  mania  maj  thus  come  on,  distinguisbed  from  delirium 
tremens  bj  more  persistent  delusions  and  bj  the  absence  of  tremor 
and  of  the  restlessness  of  mind  and  bodj.  Some  of  these  cases 
run  a  shorter  course  than  acute  mania  commonlj  does;  sleep 
has  a  more  pronounced  ameliorating  influence,  and  slight  tremor  maj 
be  present.  Thus  there  are  forms  that  seem  to  be  intermediate 
between  simple  acute  mania  and  delirium  tremens.  Chronic  mental 
alteration  is  apt  to  be  left  behind  for  a  time,  but  this,  as  we  hare  seen, 
is  not  uncommon  after  delirium  tremens  in  those  who  inherit  a 
tendency  to  insanity.  Acute  melancholia  also  sometimes  occurs  from 
alcoholic  excess,  but  does  not  present  any  special  peculiarities.  A 
peculiar  form  of  recurring  insanity,  associated  with,  and  excited  by, 
a  drinking  tendency,  has  been  termed  ainomania.  There  is  some- 
times permanent  moral  deficiency,  and  there  are  periods  in  which  the 
subject  loses  all  moral  sense,  falls  into  various  excesses,  and  may 
wander  about  and  act  in  an  absurd  and  often  indecent  manner.  In 
some  cases,  during  the  intervals  between  the  outbreaks,  the  patient 
exhibits  no  moral  or  intellectual  defect. 
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Various  morbid  states  of  the  nervous  system  are  slowly  induced  by 
habitual  alcoholic  excess.  These  differ  from  the  acute  disturbance  in 
that  they  are  often  induced  by  habitual  excess  which  never  attains  the 
degree  necessary  to  cause  actual  drunkennesa.  The  most  common 
symptom  is  muscular  tremor,  seen  chiefly  in  the  bands,  lips,  and 
tongue.  It  is  inconspicuous  in  the  legs,  although  it  may  often  be 
found  there  if  looked  for.  It  is  a  fine  irregular  tremor,  and  occurs 
only  when  tbe  muscles  are  put  in  action  by  the  will.  It  results 
from  all  kinds  of  excess,  and  may  be  as  conspicuous  in  those  who 
drink  only  beer  as  in  spirit  drinkers.  It  is  generally  greatest  in  the 
morning,  and  is  less  after  some  alcohol  is  taken.  Sometimes  there 
are  also  sudden  starts  of  the  limbs,  especially  during  sleep.  In- 
somnia is  often  troublesome ;  sleep,  when  it  occurs,  may  be  disturbed 
by  distressing  dreams,  and  visual  hallucinations  may  distress  tbe 
patient  in  tbe  state  between  sleeping  and  waking,  and  may  prevent 
sound  sleep.  To  these  symptoms  some  persistent  mental  changes 
are  often  added,  irritability,  restlessness,  failui-e  of  memory.  Other 
symptoms  of  disease  outside  the  nervous  system  may  co-exist, 
congestion  of  tbe  fivce  and  conjunctiva,  fulness  of  tbe  eyelids,  a 
tendency  to  skin  eruptions  on  tbe  face,  a  furred  tongue,  anorexia, 
and  morning  vomiting. 

Besides  these  mental  disorders,  other  definite  maladies  occur, 
subacute  or  chronic  in  character.  The  most  important  of  these  is 
multiple  neuritis,  a  description  of  which  was  given  in  the  first  volume. 
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Alcoholism  is  by  far  the  most  common  cause  of  this  disorder,*  and  to 
this  form  of  neuritis  women  are  more  prone  than  men.  The  symptoms 
may  present  either  of  the  three  leading  forms— paralytic  atrophy* 
sensory  loss,  or  ataxy  ;  a  combination  of  the  motor  and  sensory 
symptoms,  or  of  the  latter  with  inco-ordination,  is  the  most  common. 
In  all,  pains  are  usually  distressing,  and  the  muscular  tenderness  is 
often  greater  than  that  of  the  nerves.  Sensory  disturbance  occurs 
first  in  the  legs,  the  atrophic  palsy  in  the  arms.  The  cranial  neryes 
as  a  rule  escape  in  this  form,  but  the  vagus,  and  the  nerves  of  the 
eyeball  muscles,  have  suffered  when  alcohol  has  been  continued  after 
the  onset  of  the  palsy. 

Chronic  and  subacute  myelitis  certainly  sometimes  results  from 
alcoholism,  as  is  shown  by  a  case  figured  in  vol.  i.  (Fig.  105).  In  this, 
as  in  most  cases  of  the  kind,  the  inflammation  of  the  cord  accom- 
panied peripheral  neuritis,  by  which  its  symptoms  were  masked  to  a 
considerable  extent.  Disease  of  the  spinal  cord  was  formerly  thought 
to  be  the  common  cause  of  alcoholic  palsy  in  the  form  that  we  now 
know  to  be  the  result  of  neuritis.  Most  cases  of  *'  alcoholic  paraplegia  " 
formerly  described  wore  certainly  examples  of  neuritis.  An  isolated 
affection  of  the  cord  due  to  alcohol  is  rare.  It  would  seem  that  the 
susceptibility  of  the  peripheral  nerves  is  greater  than  that  of  the  cord, 
but  the  two  affections  are  scarcely  comparable,  since  in  the  spinal 
cord  the  inflammation  is  interstitial,  while  in  the  nerve,  the  fibres 
suffer  primarily  from  the  toxic  influence. 

In  France,  functional  hemiansBsthesia  is  said  to  be  not  uncommon 
in  alcoholics,  and  some  examples  have  been  described  by  Magnan.f 
similar  to  the  unilateral  loss  that  is  met  with  in  hysteria.  But 
the  condition  is  rarely  met  with  in  this  country.  Epilepsy  is  occa- 
sionally an  effect  of  alcoholic  excess,  but  the  attacks  seldom  occur 
periodically,  as  they  do  in  the  ordinary  form  of  the  disease.  Usually 
a  series  of  attacks  are  excited  by  a  bout  of  drinking,  or  eren  by  a 
single  intoxication,  and  the  patient  is  free  from  them  until  he  again 
gives  way  to  excess.  In  such  cases  the  fits  are  apt  to  accompany  an 
attack  of  delirium  tremens. 

Neuralgic  pains  in  the  limbs  are  sometimes  troublesome;  these  are 
doubtless  often  the  result  of  an  influence  of  alcohol  on  the  nerves,  such 
as,  in  greater  degree,  causes  actual  neuritis.  But  some  of  these  nerre- 
pains  are  produced  through  tho  agency  of  a  gouty  diathesis,  to  which 
alcoholic  excess  unquestionably  contributes.  It  is  important  to 
recognise  and  remember  the  frequency  of  this  combination,  which 
may  be  seen  in  various  effects  of  the  two  influences,  and  even  in  the 
neuritis.  The  influence  of  gout  perhaps  sometimes  determines  the 
occurrence  of  the  myelitis,  and  renders  the  peripheral  neuritis  in 

*  It  has  been  pointed  out  by  Dr.  Dreichfeld  (in  a  valuable  article  in  '  Brain/ 
Jan.,  I88f),  p.  434)  that  an  accurate  sketch  of  the  symptomt  of  alcoUolio  neaiitii  was 
given  by  l)r  James  Jackson,  of  Boston,  U.S.,  in  1822. 

f  *  On  Alcolkoliam,'  Greenfield's  iraiit. 
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greater  degree  interstitial,  and  it  may  cause  an  isolated  perineuritis  (as 
of  the  sciatic  nerve)  to  be  combined  with  symmetrical  polyneuritis. 

It  is  an  undecided  question  whether  alcohol  causes  amblyopia  and 
optic  nerve  atrophy,  such  as  result  from  the  use  of  tobacco.  In  many 
cases  of  tobacco  amblyopia,  there  is  a  history  of  alcoholic  excess,  which 
has  been  thought  to  favour  the  occurrence  of  the  affection,  but  it3 
production  by  alcohol  alone  is  not  well  established. 

I  have  occasionally  seen  distinct  slight  optic  neuritis  in  the  subjects 
of  chronic  alcoholism,  generally  in  association  with  headache  and 
tiifling  mental  changes.  It  is  probable  that  in  many  of  these 
cases  there  is  chronic  meningitis  Opacity  and  thickening  of  the 
kracbroid  and  dura  mater  are  met  with  after  death  in  some  cases, 
chiefly  marked  over  the  convexity  of  the  brain,  and  are  probably  a 
direct  effect  of  the  alcohol.  This,  with  some  slight  shrinking  of  the 
cortex,  constitutes  the  most  common  post-mortem  change  in  cases  of 
long  duration.  Fatty  degeneration  of  the  walls  of  the  small  arteries  is 
apparently  more  common  in  alcoholic  subjects  than  in  others.  Minute 
loci  of  softening  due  to  vascular  disease,  and  called  "  encephalitis,'* 
have  been  met  with  in  the  cortex  in  rare  cases,  usually  in  association 
with  considerable  and  long-standing  mental  changes. 

Chronic  alcoholism  may  aid  in  the  production  of  many  forms  of 
definite  insanity,  but  the  only  variety  that  can  be  certainly  ascribed 
to  this  cause,  acting  alone,  is  chronic  dementia — failure  of  memory, 
commonly  progressive  for  a  time,  accompanied  by  defective  power  of 
judgment,  and  often  by  want  of  cleanliness  and  other  indications 
of  impaired  moral  sense.  Mental  weakness  may  be  associated  with 
defective  articulation,  and  with  recurring  slight  paralytic  attacks, 
so  as  to  constitute  a  group  of  symptoms  bearing  some  resemblance 
to  general  paralysis  of  the  insane,  but  differing  in  the  non-progressive 
character  of  the  disorder  if  alcohol  is  given  up.  Actual  recovery  is, 
however,  rare,  although  the  sufferers  may  live  for  many  years.  It 
is  probable  that,  in  such  cases,  there  is  chronic  meningitis.  The 
influence  of  alcohol  in  causing  true  general  paralysis  has  been  much 
discussed;  the  disease  very  seldom  results  from  this  cause  acting 
alone,  although  intemperance  may  aid  other  influences  in  producing  it. 

The  diagnosis  of  the  effects  of  chronic  alcoholism  from  the  maladies 
with  which  they  may  be  confounded  has  been  sufficiently  considered 
in  the  description  of  those  diseases.  The  most  common  question  is 
the  distinction  of  alcoholic  tremor  from  other  forms,  especially  from 
the  very  similar  tremor  that  is  sometimes  congenital,  or,  if  not 
congenital,  has  existed  from  early  life,  and  is  often  inherited.  The 
history  of  the  tremor  sufficiently  distinguishes  the  two  affections. 

The  chief  element  in  the  treatment  of  chronic  alcoholism  is  the 
change  in  the  habits  of  the  patient.  Bitter  tonics,  such  as  bark,  have 
been  sometimes  found  of  service,  as  in  some  measure  satisfying  the 
craving  for  drink.  Tincture  of  capsicum  has  also  been  praised;  ten- 
minim  doses  may  be  given  before  meals  or  when  the  craving  for  drink 
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eomei  on.*  Hvdrorlil orate  of  cocaine  (^  to  i  gr.l  is  also  uwfnl.nJ 
may  be  given  after  food,  combined  with  half  a  tniDim  o(  the  alcnWic 
Bolution  of  nitro-glvcerine  (j^  gr.),  four  miDims  of  liquor  Btrvphnie, 
and  some  liqiiid  preparation  of  pepsin.  The  Bpecial  demogpnieiiti 
will  generally  subside  when  the  cause  ceases  to  act.  The  treatment 
thait  may  be  needed  has  been  described  in  (he  account  of  tliiw 
disorders.  Slrvchnine  and  nux  vouiica  are  useful  for  the  tremor.  To 
leeaen  the  insomnia  aod  nerrous  restlessness,  Marcet  has  recomtuendiid 
oxide  of  iinc,  in  two-grain  doees,  two  or  three  times  a  day. 
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The  term  "  hysteria"  is  applied  to  a  morbid  state  oC  the  nerTOiii 
system  which  is  far  more  common  in  women  than  in  mea.  Tb« 
primary  ilcrangemeut  is  in  tho  higher  cerebral  centres,  but  the  func- 
tions of  the  lower  centres  in  the  braiu,  of  the  spinul  cord, and  of  llit 
sympathetic  system,  may  be  secondarily  disordered.  Hence  the  »'w 
ptoniB  vary  much,  and  tlie  secondary  manifestations  may  pre|>oQd«ntt( 
aod  obscure  the  priujary  disturbance.  The  nume  is  derived  frou  u 
orroneous  idea  that  there  is  a  special  coimeL'tion  lietween  the  Jitetia 
and  diaoiders  of  the  womb  (ia-'tpn),  which  was  even  once  ihougliito 
move  about  the  body,  and  cause  tbe  local  symptoms.  The  oj-mioB 
that  the  disease  is  primarily  and  chiefly  one  of  tlie  cerebml  fuDctiom 
is  now  all  but  universally  held,  and  the  present  use  of  the  noA 
"  hysteria  "  does  not  imply  the  theory  involved  in  its  derivalton. 

It  should,  however,  be  remembered  that  there  la  a  difference 
between  the  popular  and  the  medical  use  of  the  word.  Tothepubl«i 
the  name  is  chiefly  aasoci^ited  with  the  simulation  of  symptoQia,  <ir»t 
least  with  ihe  idea  thai  the  patient  could  prevent  thesymptonuif  iti* 
liked.  But  tbe  malady  is  a  red.1  one,  and  to  a  lui^e  extent  beyond  ih* 
direct  influence  of  the  patient's  will.  It  should  aW  be  rduarkfd 
that  the  word  is  applied  more  widely  to  women  tban  to  men ;  the  saiM 
conditions  are  often  termed  "  hysteria  "  in  the  foimer,  and  "  hyp* 
choudriasis"  in  the  latter. 

Etiology. — Buth  race  and  civJlisalion  have  probably  more  infln- 
ence  on  the  occurrence  of  hvsteria  than  has  been  recognised  or  studiiJ. 
It  ih  almost  unknown  among  barbarous  raC'  s,  and  seems  to  bi'  a  pro- 
duct  of  the  cerebral  development  that  accompanies  the  proi-e*»  ni 
tivilisation.  In  certHin  stages  of  civilisation,  peculiar  forms  of  tbt 
disease  have  attained  great  development,  as  in  Europe  duiin;;  th< 
Middle  Ages.  Among  races  tbat  have  attained,  apjiarently,  an  eiguil 
civilisation,  hysteria  reaches  a  higher  degree  in  some  than  in  otben— 
in  the  French,  for  instance,  and  iu  the  Euglish ;  no  doubt  in  ooiu^ 
■  See  Ringer'i  'TherapeatiF*,'  Etl>  ed.,  1876,  ]>.  862. 
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qiieDCO  of  tbe  nnderljise  differences  in  nervons  constitution  that  are 
recognised  in  the  expression  "  national  temperament."* 

Hysteria  has  been  estimated  to  be  twenty  times  as  frequent  in 
women  as  in  men  (Briquet),  but  the  yarjing  use  of  the  word  already 
mentioned  renders  the  facts  di£Scult  to  ascertain.  Every  form  does 
occur  in  the  male  sex,  and  certain  varieties  are  not  nnfrequent. 
The  liability  of  females  is  probably  determined  by  the  character 
of  their  nervous  system,  and  not  by  the  possession  of  certain 
sexual  organs.  Some  disposition  to  hysteria  is  inherent,  if  not  in 
all  women,  at  least  in  the  vast  majority.  The  affectiou  is  far  more 
common  in  boys  than  in  adult  men ;  the  differences  in  the  ner- 
vous con8titution  of  the  two  sexes  are  far  less  before  than  after 
puberty.  Adult  men  who  are  the  subjects  of  the  disease  often 
present  mental  characteristics  resembling  those  of  the  female  sex. 
The  exact  influence  of  age  is  also  difficult  to  ascertain,  becanse 
the  special  manifestations  of  the  disease  are  the  resnlt  of  an  under- 
lying and  antecedent  morbid  state,  which  develops  so  gradually  that 
its  commencement  can  seldom  be  determined.  The  frequency  with 
which  distinct  symptoms  commence  in  the  several  decades  of  life  is 
shown  in  the  following  table,  calculated  from  the  figures  g^ven  by 
Briquet  and  Landouzy : 


Age  . 

.    —10 

—20 

—80 

—40 

—50 

—60 

Per  cent 

.       8 

50 

28 

10 

8 

1 

Thus  in  one  half  the  cases  the  disease  is  first  manifested  in  the 
second  decade  of  life.  Of  these,  a  larger  number  begin  between 
fifteen  and  twenty  than  between  ten  and  fifteen.  In  nearly  a  third  of 
the  whole,  the  first  manifestations  occur  between  twenty  and  thirty, 
and  a  much  smaller  number  in  the  first  and  fourth  decades.  The 
cases  met  with  under  ten  generally  commence  after  six,  although 
ft^rniptoms  of  similar  character  have  occasionally  been  met  with  at 
three,  four,  or  five  years  of  age  (Barlow).  The  above  statements  are 
true  chiefly  of  females.  Begarding  the  age  at  onset  in  males,  we  can 
only  say  that  the  commencement  is  before  puberty  in  a  larger  propor- 
tion of  males  than  of  females. 

Heredity  has  an  unquestionable  influence,  and  may  be  direct,  or  a 
general  neurotic  tendency.  One  of  the  most  severe  cases  of  juvenile ' 
hysteria  1  have  seen  was  in  a  girl  of  nine,  both  of  whose  parents  had 
insane  relatives.  In  another  case,  a  girl  had  peculiar  hysteroid  fits, 
and  both  her  mother  and  grandmother  had  had  similar  fits  at  the 
same  age.  Briquet  found  a  history  of  hysteria  in  the  parents  of 
hysterical  patients  twelve  times  as  frequently  as  in  the  parents  of 

*  The  following  account  of  the  disease  is  based  chiefly  on  its  manifestations  in  the 
English  race.  Some  featarea,  that  are  merely  alladed  to  here,  have  attracted  great 
attention  abroad.  These  have  been,  for  the  most  part»  fully  deacribed  in  the  leciiirei 
of  Charcot,  and  in  the  classical  treatise  of  Richer,  from  which  some  illustrations  are 
here  reproduced. 
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those  who  were  not  hysterical,  bnt  such  a  proportion  ta  protiHf 
much  larger  than  would  be  found  to  obtain  in  this  country.  It  umrt 
be  remembered  that  &  tendency  to  hysteria  finds  favorable  coudilicmi 
fur  development  in  the  injudicious  moral  training  that  is  receiTcd  kr 
the  children  of  an  byaterical  mother.* 

'he  causes  that  directly  determine  the  development  of  hrstetiab 
an  individual  may  be  either  physical  or  mental  influences,  or  toll. 
Of  the  two,  the  ment^il  and  monil  influences  are  the  more  potent  Bad 
the  move  frequent.  Tbey  may  both  increase  the  predisposition  inil 
Kcile  manifestations  of  the  diseuse.  The  inherent  predisposition, 
ttdeed,  probably  depends  on  the  physiological  prejionde ranee  of 
emotion  in  females,  which  is  essential  for  the  part  they  play  in  tlie 
continuance  of  the  race,  but  whii'h  may  be  perverted  either  by  con- 
genittil  tendency  or  by  injudicious  training.  License  and  indulgeuniD 
childhood  b^et  self-indulgence  in  later  life.  Wben  tbe  diieatebu 
once  developed,  it  is  often  greatly  increased  by  injudicious  mansge- 
ment.  The  near  relatives  of  the  hysterical  are  often  c<taspicui>ail,' 
deficient  in  judgment,  and  the  little  common  Hcnae  they  may  poww 
is  often  rendered  uaeleaa  liy  their  affection  for  tbesuSerera.  In  wnw 
cases,  the  symptoms  develop  without  more  exciting  ca 
trifling  annoyances  of  bume  life,  or  the  change  that  the  nerroi 
undergoes  at  tlie  time  of  puberty.  More  frequently,  howeverj 
some  definite  eiciting  influence — rarely  intcllectnal  exertion 
cases  it  is  an  emotional  disturbance.  It  may  be  a  sudden  aism, 
which  is  especially  effective  in  children.  It  may  be  merely  the  de- 
pressing emotions  from  wbicb  no  life  is  eiem[>t,  trifling  in  tbemselvM, 
bnt  potent  because  unresisted.  It  may  be  some  sudden  and  detf 
emotion,  an  unhappy  love  affair,  a  fall  from  luxury  to  the  need  fnt 
unaccustomed  lalnmr.  Tbe  effect  of  the  real  causes  may  be  merelf 
seen  in  depression  or  irritability,  often  with  failing  health,  and  tb« 
outbreak  may  be  immediately  excited  by  some  trivial  distnrbatiw. 
adequiite  only  to  turn  the  scale  too  deliaitely  poised.  Defectix* 
general  health,  though  by  no  meitns  esseuiial  for  tbe  development  of 
tbe  disease,  is  yet  a  common  ant-ecedent.  Must  patients  are  aiiKmitf, 
easily  fatigued,  and  often  with  functional  dislurbunce  of  rahfiui 
organs 

Of  the  physical  conditions  that  may  influence  the  derc lopmeut  of 
hysteria,  disorders  of  the  generative  organs  have  always  ftUr«il«4 
most  attention.  Some  morbid  state  of  these  organs  is  pre»eol  la 
many  cases,  but  the  ustiniate  tLat  at  least  one  half  of  the  sufiereil 
from  hysteria  are  free  from  suoh  disease  (Jolly)  is  |>rolialilT  near  th> 
truth.  Further,  such  dise,ise,  wben  it  exists,  is  seldom  the  cause  of 
the  nervous  affection.  The  morbid  states  of  these  oigans  that  are  uel 
with  arc  rarely  grave  ;  but  tbey  are  occasiunutly  such  us  cause  freqneni 
or  continuous  suffeiiug,  and  thus  may  depress  the  nervous  system. 

•  Sea  on  this  iBbjuct  Dr,  Ruasell  Rejiiolds*  sddreM  to  llie  S«niUry  CuRfiwft 
1887. 
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The  rectification  of  such  disturbance  has,  in  a  few  instances,  been 
followed  bj  a  marked  iojproTement,  but  the  symptoms  of  hysteria 
nsuaUj  continue  unmodified  by  the  removal  of  the  local  disturbance^ 
and  the  indirect  iofluence  of  the  treatment  is  often  auything  but 
beneficial.  The  effect  of  uterine  disease  or  displacement  which  causes 
no  obtrusive  symptoms  is  more  than  doubtful. 

The  observations  of  Charcot  have  directed  attention  to  the 
ovaries  rather  than  to  the  uterus.  Tenderness  in  the  ovarian  region 
is  unquestionably  frequent,  but  is  not  invariable,  nor  is  it  con- 
fined to  the  subjects  of  hysteria.  It  is  usually  a  neuralgic  affection^ 
and  not  an  actual  local  disease.  It  is  very  rare  for  there  to  be  any 
adequate  evidence  even  of  congestion.  When  the  generative  organs 
are  healthy,  the  menstrual  period  is  attended,  in  most  women,  by 
some  discomfort  and  depression,  and  it  is  natural  that  the  symptoms 
of  hysteria,  if  they  exist,  should  be  aggravated  at  these  times.  In 
such  patients,  moreover,  menstruation  is  often  irregular  in  consequence 
of  the  defective  general  health,  and  its  disturbing  influence  is  therebj 
increased.  Severe  cases  of  hysteria  with  much  ovarian  pain  have 
been  said  to  be  cured  by  the  removal  of  both  ovaries ;  but  too  wide  an 
inference  may  readily  be  drawn  from  the  fact.  The  operation  (of  very 
questionable  propriety)  may  remove  a  source  of  irritation,  but  it  also 
involves  a  profound  moral  influence  and  prolonged  physical  rest. 

Sexual  excess  is  an  occasional  cause  of  hysteria  in  men,  and,  in  its 
solitary  form,  still  more  frequently  in  boys,  but  its  influence  in 
women  is  probably  not  large.  Continence  has  been  supposed  to  be  & 
cause  of  hysteria,  but  probably  is  so  only  when  it  suddenly  succeeds 
habitual  indulgence,  and  its  influence  is  chiefly  confined  to  the  female 
sex. 

Hysterical  symptoms,  especially  convulsions,  sometimes  spread  from 
one  individual  to  another  by  sympathetic  imitation, — *' moral  conta- 
gion," as  it  has  been  termed.  Many  singular  outbreaks  of  this  character 
have  been  recorded.  The  sufl'erers  living  together  in  a  hospital,  or 
workhouse,  or  school,  have  often  been  ex|M>sed  to  similar  }>redi8po8iDg 
influences ;  and  the  materials  in  all  were  ready  for  explosion. 

In  a  predisposed  person  the  symptoms  of  hysteria  may  bo  excited 
or  intensified  by  other  diseases  ;  nervous,  general,  and  local  maladies 
often  determine  the  direction  of  more  enduring  hysterical  disturbance. 
The  symptoms  which  result  from  this  union  of  disorders  may  be  most 
perplexing.  In  typhoid  fever  in  young  girls,  hysterical  tenderness  of 
the  skin  and  spine  may  be  present,  and  ansssthesia,  pharyngeal 
constriction,  rapid  breathing,  and  even  contracture  may  occur 
(Huchard).  Tuberculosis  is  often  attended  with  hysterical  phenomena, 
which  may  simulate,  or  more  often  mask,  the  symptoms  of  tubercolar 
meningitis.  The  secondary  stage  of  syphilis,  especiailly  among 
prostitutes,  is  often  attended  by  symptoms  of  hysteria,  sometimes 
intense.  Foumier  believes  that  they  result  from  a  specific  action  of 
the  virus  on  the  nervous  system,  but  the  depressing  effect  of  the 
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disnase,  <?oupli?d  wtLli  the  psycLical  influence  of  tlic  moAe  of  ll[«,'n 
probably  sufficient  to  account  for  tbe  condition.  A.1uiusl  all  fatnuof 
local  iiiflamiuation  mar  delermiiie  tbu  occurrence  and  i>oaiiion  d{ 
hjstei'ical  sjinptoma.  Ihus  arthritis  may  set  up  an  "lijitericj 
joint,"  a  larjrogial  catarrh  may  exciie  persislent  hyslfrical  apboait, 
a  Blight  attatk  of  hrondjitis  nia.j  k-aJ  to  hj^steriuul  dj^pncea  and  npii 
breathing.  Even  more  potent  is  the  iuflueuce  of  injury  i  ipiuil 
tendt'riiess  may  be  ei<ited  by  a  Llovt  or  [all,  and  an  injnrj  to  k 
limb  may  be  followed  by  pain,  aniebtheeia,  and  contracture,  olt^ 
tasking  all  the  skill  of  tLe  diaguustician  to  st-parate  its  dii^  lud 
indirect  effects. 

If  hysterica!  symptoms  mny  thus  complicate  general  and  local  di»- 
eases,  it  is  not  BUrjirising  that  they  sLill  mure  frequently  accomjiuif 
various  diseases  of  the  nervous  system,  funclional  and  nrgantc  Tht 
effect  of  disease  of  one  part  is  olteu  to  disturb  the  functiona  of  otlier 
parts,  and  of  Buch  tliaturbuuce  hysterical  symptoms  are  a  fieqaent 
result.  As  Weir  Mitchell  lias  well  expressed  it,  "  the  eyuploLxii  of 
real  disease  are  |>aiLLted  on  an  hysterical  background."  Tlieta  ii 
hardly  a  single  diauase  of  the  aervoua  system  by  which  such  syiuptomi 
may  not  be  evoked  in  predispoued  aubjecta.  Cerebral  tumours,  tuber- 
cular menmgitis,  multiple  neuritis,  chorea,  often  cauae  conspimioni 
hysterical  phenomena.  The  subjects  of  infantile  hemiplegia,  when 
they  reach  puberty,  frequently  present  symptoms  of  hysterift. 
case  of  old  hemiplegia,  in  which  true  epileptiform  convulMonaoccur^ 
in  the  stunted  limbs,  the  patient  suffered  also  f  I'um  the  most  aetati 
hystcroid  convulsions  I  have  ttver  witnessed,  and  also  from  aphmi^- 
rapiJ  breathing,  and  pbautom  tumour.  Sli^^ht  or  old  organic  dii 
of  the  spinal  curd  mav  have  the  same  cHect,  and  an  bystcrtcal  put* 
plegia  may  be  grafted  on  sH^'ht  real  weakness  of  the  legs.  D\  ' 
thurilic  paralysis  may  puss  into  Lyalerical  paby  and  iinKSlhesis.  X 
have  known  hysterical  convulsions  to  attend  the  onset  of  emboUt 
hemiplegia,  proved  to  be  such  by  post-mortem  emmination.  SiiuiUr 
convulsiiins  occur  with  great  frequency  after  epileptic  fits  during  tlM 
ages  at  which  hyateria  ia  common  (see  p.  692).  The  most  enduiiD(! 
case  of  liysierical  apbonia  I  hiive  ever  known  was  in  an  epile]itic  won 
Lastly,  hysterical  sympioms  and  convulsioua  may  form  [lart  of 
phenomena  of  hydropbohia,  apparently  as  tbe  direct  effect  of  the 
on  the  nei  voua  aysstem. 

Stmptoms. — The  manifcatHtions  of  hyateria  may  be  divided  is 
two  chiBses.  tbe  continuous  and  the  paroxysmal.  Of  tbe  former,  t 
most  important  ia  the  mental  state,  which,  in  the  majority  of  bistiTta 
patients,  preaonta  marked  cbaractei  istica.  These  differ  in  their  tietaiti 
according  to  the  ever-varying  peculiarities  of  individual  characlflb 
Most  prominent  among  them,  and  rarely  absent  in  seviTe  ca 
defective  power  of  will,  imperfect  self-control,  inability  to  r 
impulaea  of  inclination.     With  this  is  oft«n  associated  irrtlabilHyi 
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temper,  and  an  undue  sensitiveness  to  annoyance,  under  which  tlie 
trifling  cares  and  Toxations  of  life  become  grave  troubles.  Occasion- 
ally this  deficiency  of  will-power  is  inconspicuous.  Some  patients  with 
originally  well-balanced  minds,  under  the  depressing  influence  of  ill- 
health  or  care,  may  have  their  mental  strength  insidiously  under- 
mined, or  a  serere  shock  may  disable  the  will,  and  the  symptoms  of 
hysteria  may  develop  sometimes  as  disorders  of  subordinate  functions. 
Occasionally,  physical  and  mental  depression  may  enslave  to  the 
lower  forms  of  hysteria  a  mind  which  before  despised  the  very  name. 
Indeed,  obtrusive  contempt  for  hysteria  is  often  a  suspicious  symptom, 
and  may  be  due  to  dread  of  a  tendency  of  which  the  sufferer  is  not  quite 
unconscious,  and  a  desire  that  no  one  should  suspect  the  truth.  The 
dread  itself  leads  the  mind  to  dwell  on  the  nascent  symptoms,  and 
paves  the  way  for  their  onset.  But  these  cases  are  far  less  common 
than  those  in  which  the  will  has  been  deliberately  allowed  to  fall  into 
welcome  8er?itude.  Self-consciousness  dominates,  more  or  less  com- 
pletely, the  patient's  thoughts  and  even  actions,  and  finds  its  expres- 
sion in  manner,  glance,  and  tone.  There  may  be  obvious  exaggeration 
in  the  description  of  sufferings,  or  an  implied  consciousness  of  much 
more  than  is  expressed.  The  sympathy  that  is  excited  is  a  source  of 
gratification  to  a  patient  whose  sufferings  often  secure  a  relief  from 
other  annoyances  which  to  her  are  greater,  and  the  attention  she  re- 
ceives is  a  new  stimulus  to  her  self -consciousness.  The  motives 
become  stronger  to  yield  to,  than  to  resist,  morbid  tendencies,  which 
are  thus  unconsciously  cultivated.  This  defective  will-power  is  some- 
times associated  with  an  imperfect  perception  of  right  and  wron^, 
where  desire  is  concerned,  and  the  cultivation  of  symptoms,  which  is 
at  first  unconscious  and  involuntary,  may  then  become  conscious  and 
intentional.  Those  that  are  at  first  merely  unresii^ted  may  be  after- 
wards welcomed,  then  invited,  and  at  last  actually  induced  or  con- 
sciously simulated.  Every  stage  in  this  gradation  of  development 
may  be  met  with  by  itself,  and  sometimes,  from  the  first,  the  sym- 
ptoms are  assumed.  It  must  not,  however,  be  inferred  that  all  mimicry 
of  disease  is  intentional  simulation.  The  nervous  system  is  dominated 
by  idea  and  by  fear,  as  well  as  by  desire ;  the  definite  conception  of 
a  symptom  may  lead  to  its  occurrence ;  and  when  idea  and  eij^otion 
are  conjoined,  and  a  symptom  is  not  only  conceived  but  either  dreaded 
or  desired,  its  occurrence  is  still  more  easy.  The  idea  of  a  loss  of 
power  may  render  it  impossible  for  the  patient  to  will  the  movement ; 
the  conception  of  a  muscular  spasm  may  induce  the  contraction ;  and 
if  a  definite  pain  is  thought  of,  before  long  it  may  be  felt,  without  the 
symptoms  beinp^  in  any  case  intentionally  induced.  Medical  inquiries 
and  examinations  often  suggest  to  patients  the  definite  ideis  of 
symptoms,  and  the  physician's  knowledge  of  the  natural  association 
of  symptoms  may  thus  lead  to  their  consistent  grouping  in  a  mimetio 
malady,  even  when  there  is  not,  and  still  more  when  there  is,  deliberate 
simulation.     The  pathogenic  influence  of  idea  is  seen  in  all  varieties 
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of  Lysteria,  and  Bometimes  ID  singular  iBolation  in  cliilJren,  in  fonm 
which  Buaaell  Beyaokia  has  desiguated  "  ideal  paralysis."  The  idet 
b  most  definite,  and  therefore  most  effective,  when  auch  STia{>tunu 
bare  been  actually  observed  in  another  person.  Hence  tbe  ■prodot 
hysterical  convulsions  and  other  symptoms  by  imitative  contagion.  I 
have  known  two  tliilJren  in  a  family  to  suffer,  one  from  a  cereW 
tumour,  the  other  from  startlingly  similar  symptoms  of  pore  minw^ 
origin,  eroked  by  the  witnessed  sufferings  of  the  first. 

The  excess  of  emotion  in  the  subjects  of  hysteria  commonly  findi 
free  eipreasion.  Laughter  and  tears  come  readily,  and  these  nwEi- 
featatinns  of  emotion  may  occur  in  paroxysms  on  the  most  lriT«) 
excitant,  and  attend  or  constitute  the  slighter  fi>rm  of  bysterial 
"fits."  Certain  othercoramousymptomsof  the  disease  are  also  naiunl 
results  of  profound  emotion,  and  are  morbid  hecause  spontane'ini  or 
too  readily  produced.  One  of  these  is  the  well-known  "globni 
hystericus."  a  feeling  of  something  suddenly  closing  the  throal  »nd 
stopping  the  breath.  It  is  often  described  as  a  ball  rising  from 
the  stomach  to  the  throat;  in  other  cases  it  is  a  mere  sense  of 
constriction  or  awclliiig  referred  to  the  fauces  or  phnrvni;  ifh«o 
intense  there  is  prol>ably  actual  spasm.  An  idenlicul  sensntion  ni«T, 
from  sudden  aUrm,  occur  in  those  who  are  not  hysterical.  It  i»  * 
frequent  precursor  of  an  hysterical  fit,  but  is  also  very  <wmmoD  iptrt 
from  any  other  paroxysmal  symptom.  The  sensation,  in  its  typic»I 
form,  appears  to  be  similar  to  that  which  immediately  precede! 
many  epileptic  fits,  and  even  some  convulsive  seizures  from  organic 
disease.  It  is  often  accompanied  by  a  audden  sense  of  suffocAtion, 
for  which  there  is  no  reason  in  the  interference  with  breathing,  v>i 
it  appears  to  be  the  eipression  of  a  disturbance  in  the  respiraloiT 
portion  of  the  vagus  centre,  which  is  normally  specially  sensitive  t* 
emotion. 

The  same  relation  to  emotion  may  be  traced  In  many  other  sym- 
ptoms of  hysteria,  which  will  be  described  in  detail ;  such,  forinstuc^ 
as  the  disturbance  of  the  heart's  action,  the  limpid  urine  that  Buy 
result  from  fear,  and  the  muscular  tremor  of  alarm,  while  many  of 
tbe  phenomena  of  hystcroid  convulsions  are  but  the  frensied  inani- 
festa^jona  of  horror  or  rage. 

Bentory  Si/mpfomt. — In  hysteria  all  sensations,  general  and  apecitl. 
may  !«  felt  with  abnormal  acuteness;  those  ihat  are  in  beollb  nn. 
noticed  may  give  rise  to  distreBs,  and  the  feelings  are  deacribpd  i« 
eiaggerated  language.  The  special  senses  may  even  be  preien«lil- 
rally  acute;  sounds  may  be  heard  which  are  inaudible  to  othere,  uA 
the  sense  of  smell  is  said  sometimes  to  attain  an  acuity  compftrablB 
only  to  that  which  it  possesses  iu  animals,  so  that  persona  IiAva  hmi 
distinguished  by  its  means  I 

In  these  cases  of  increased  sensitiveness  painful  aensatioBS  an 
readily  produced  and  are  often  spontaneous,  giving  riae  to  tlie  vaniid 
forma  of  hysterical  tenderness  and  neuralgic  pain,  the  loosli^  of  Uil 
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two  being  often  the  same.  The  tenderness  is  frequently  superficial, 
more  pain  being  produced  by  a  touch  on  the  skin  than  by  pressure  on 
deeper  structures ;  such  supei-ficial  tenderness  is  common  on  the  skin 
of  the  abdomen,  thorax,  and  scalp,  and  sometimes  affects  one  half  of 
the  body.  There  is  often,  in  certain  localities,  deep-seated  tenderness, 
and  when  considerable,  the  pain  occasioned  by  pressure  is  peculiarly 
distressing,  radiates  to  the  chest  or  throat  or  head,  and  tends  to  cause 
the  dyspnoea,  sense  of  faintness,  globus,  and  even  in  highly  developed 
forms  of  hysteria,  conyulsive  attacks.  Hence  these  tender  spots  hare 
been  termed  "  hysterogenic  *'  by  Richer. 

One  of  the  most  frequent  seats  for  this  tenderness  is  the  ovarian 
region,  and  here  it  is  commonly  deep-seated.  Its  position  is  at  the 
intersection  of  a  line  joining  the  antero- superior  iliac  spines  with 
that  which  limits  externally  the  hypogastric  region;  and  Charcot 
believes  that  a  tender  body,  which  may,  in  a  thin  patient,  be  felt  be- 
tween the  finger  and  the  brim  of  the  pelvis,  is  really  the  ovary, although 
in  an  opened  body  the  ovary  is  usually  found  within  the  pelvis.  It 
is  doubtful  whether  the  ovary  is  really  felt,  but  it  is  probably  tender, 
and  BO  also  are  the  adjacent  parts.  Weir  Mitchell  has  observed 
extreme  deep  tenderness  in  this  situation  when  the  ovary  could  be  felt, 
by  vaginal  examination,  to  be  displaced  downwards  out  of  the  usual 
position.  Either  ovarian  region  may  be  tender,  the  left  more  fre- 
quently or  in  greater  degree.  Occasionally,  as  Todd  pointed  out, 
there  is  extreme  superficial  tenderness  in  a  circumscribed  spot  over 
the  ovary.  Tenderness  in  this  region  is,  however,  common  in  women 
who  are  not  hysterical. 

Another  frequent  seat  of  tenderness  is  the  spine,  especially  the 
upper,  middle,  or  lower  dorsal  region.  The  tenderness  may  be  super- 
ficial, but  more  frequently  it  is  deep-seated.  Spontaneous  pain,  felt 
at  more  than  one  place,  is  often  complained  of,  sometimes  severe  and 
burning  in  character,  sometimes  a  dull  aching  which  is  compared  to 
toothache.  It  is  usually  increased  by  exertion.  Occasionally  the 
whole  of  the  vertebral  column  is  tender  and  painful,  and  the  pain 
seems  to  shoot  up  to  the  occiput.  Sacral  pain  may  be  complained  of, 
but  sacral  tenderness  is  rare. 

Deep-seated  tenderness  in  the  left  hypochondriac  region  is  also 
frequent,  and  may  even  be  greater  there  than  in  the  ovarian  region. 
Other  occasional  seats  of  tenderness,  usually  superficial,  are  the  infra- 
mammary  regions,  and  spots  on  the  front  of  the  abdomen  and  thorax, 
or  on  each  side  of  the  dorsal  spine  (Kicber),  which  may  be  symmetrical 
on  the  two  sides.  Occasionally  there  is  superficial  tenderness  (of  the 
skin  and  sometimes  of  the  muscles  also)  over  the  whole  abdomen,  and, 
simulating  the  tenderness  of  peritoneal  inflammation,  has  reoeived 
the  absurd  name  of  *'  false  peritonitis."  When  there  is  general 
hypereestbesia,  the  whole  surface  is  "hysterogenic;"  a  prick  on  the 
forearm,  for  instance,  may  cause  sharp  pain,  darting  to  the  throat 
and  causing  globus. 
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Tlie  spontaneous  pain,  common  in  the  left  infra-mammacjTegiaD,!] 
apparently  identical  in  character  witb  Ibat  vrliich  is  so  common  in  tlie 
same  situation  in  antemia.  Still  more  freqiit'Dt,  and  ver;  di«ti«ti- 
ing,  are  the  pains  which  occur  in  the  head.  The  pain  is  sometiiDt* 
frontal,  temporal,  or  occipital,  "but  much  more  frequently  vertical. aud 
because  it  is  severe  and  occasionally  described  by  patiepts  m  lite  t 
nail  beinj;  drivca  in,  it  has  received  tho  name  of  the  "cUtui 
hyBtericus." 

The  byperBQsthesia  of  the  Rpecial  senHes  often  occasioui  distno, 
which  may  be  described  as  actual  pain.  lutolenince  of  light  ii 
very  eomcuon.  and  is  fostered  by  the  dark  blinds  provided  by  ifm. 
pathetic  friends.  Subjective  sensationa  of  various  tiuds  may  be  com- 
plained  of :  noisps  in  the  ears,  flashes  of  light  or  colour,  or  much  Icm 
frequently  Kcnsations  of  (aste  or  smell.  Pricking  or  tingliug  Bfon* 
tions  in  the  limbs,  or  vague  feelings  of  ntimbnr-ss,  are  very  common, 
and  are  often  unilateral,  affecting,  for  instance,  one  half  of  the  ton^e. 
Another  sensation  which  is  frequently  described  is  that  of  cold  water 
trioliliDg  down  thn  spine.  It  is  sometimes  associated  with  a  a 
shivering,  analogous  to  that  which  is  jiroduced  in  heallhy  persocibj 
a  Blight  degree  of  cold  cumi>i:Qed  with  nervous  excitement.  Sooia 
joint  may  be  the  seat  of  EpoTilaueons  pain,  attended,  occasionallr,  wilh 
slight  swelling  such  as  may  also  occur  in  other  p a i-ts, apparently  fiota 
vaso-  motordisturbance. 

Jjesaened  sensibility  is  very  common,  allhough  often  overlooked 
because  the  patient  seldom  complains  of  it,  and  she  may,  indeed,  to 
unaware  of  its  esistence.  Sometimes  it  occurs  on  the  legs  in  a 
tion  with  motor  weakness,  but  as  an  isolated  symptom  it  nsokllf 
affects  part  or  the  whole  of  one  half  of  the  body,  coostitutinf 
"hysterical  hemianesthesia,"  and  may  involve  the  api'ciAl  seni 
When  complete,  a  touch  cannot  be  felt;  a  needle  mav  be  run  i: 
the  skin  without  causing  any  sensation;  neither  cold  nor  heat  can  l« 
perceived,  and  the  skin  miiy  even  be  burned  without  pain.  The  lea 
extends  up  to  the  middle  line,  and  may  involve  the  mucous  membr..M 
of  the  conjunctiva,  nose,  moiitb,  va^na,  and  also  the  deeper  ttrue* 
tures,  muscles,  and  bones.  There  are,  however,  certain  anoualoot 
features.  Ovarian  and  other  dee|i-Bented  tcudcniess  continues  on  tke 
affected  side;  reSi'X  acti<in  is  unchanged,  the  pupil  still  dilates  wbM 
the  skin  is  atimulated,  and  the  fingers  can  still  be  used  («.y.  (ic 
needk-work)  without  the  guidance  of  the  eye.  When  iuoouiple(% 
sensation  may  be  lost  to  cither  pain  or  toncb,  rarely  to  tempvialoni 
only.  Often  the  sensation  of  touch  is  lost,  and  of  puin  only  Icsaeiiedf 
a  prick  may  not  be  |>ercelved,  but  faradism  with  a  wire  bruah  may  b< 
felt  acutel).  Wiien  paiiial  in  disLrilutioa,  the  arm  euffers  mote  lb4< 
the  leg,  and  the  loss  may  be  limited  to  the  arm  and  cease  abrupUy  al 
the  shoulder  or  on  the  chest ;  the  arm  and  leg  may  be  affected,  «a4 
not  the  trunk  or  face.  The  loss  may  reach  the  middle  line  in  fruvi, 
and  stop  far  short  of  it  behind.     Loss  of  tactile  sensitulity  nay  bl 
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more  extensive  than  loss  to  pain.  Occasionallj  only  small  areas  are 
ansBsthetic.  The  limbs  are  sometimes  pale,  and  colder  than  those  of 
the  other  side ;  a  prick  upon  them  may  not  bleed,  but  this  is  on  the 
whole  rare.  Usually  there  is  no  difference  in  aspect  or  vascularity; 
and  the  mucous  membranes  are  never  paler.  In  health,  pin-pricks  in 
many  places  do  not  bleed.  Hemianeesthesia  is  more  common  on  the 
left  side,  and  usually  there  is  considerable  ovarian  tenderness  on  the 
affected  side.  Exceptionally  I  have  found  no  ovarian  tenderness,  or 
tendernesG  on  the  opposite  side. 

The  loss  may  come  on  spontaneously,  or  may  follow  a  hysteroid  fit. 
It  may  be  present  one  day  and  gone  the  next ;  in  one  such  case,  a 
prick  on  the  previously  aneesthetic  arm  caused  so  much  pain  as  to 
induce  a  hysteroid  convulsion,  and  when  this  was  over,  the  hemiansss- 
thesia  had  returned,  in  typical  and  complete  form.  An  increase  may 
follow  the  testing  of  sensibility,  and  it  is  possible  that  an  examination 
sometimes  induces  the  anaesthesia.  The  area  affected  may  vary  from 
day  to  day,  and  may  increase  at  menstruation. 

The  ansBsthesia  may  also  change  from  one  side  to  the  other  without 
apparent  cause,  or  such  a  "  transfer  "  may  be  induced ;  a  phenomenon 
discovered  by  Charcot,  and  much  studied  in  France.  The  agents  that 
cause  the  transfer  may  be  (1)  such  as  stimulate  the  skin  and  dilate  the 
vessels,  6.^.  blisters,  sinapisms,  or  faradism;  (2)  the  application  for 
half  an  hour  of  certain  metals,  especially  gold,  or  of  a  large  magnet  or 
electro-magnet,  which  need  not  be  actually  in  contact  with  the  skin. 
Painting  with  collodion  sometimes  succeeds.  The  transfer  is  seldom 
lasting ;  after  a  few  hours  or  a  day  the  loss  reverts  to  the  original  side. 
In  the  elaborate  hysterics  of  France,  sensitiveness  to  certiiin  metals 
has  been  described  (Burq,  Dumonipallier,  <&c.),  and  it  has  even  been 
asserted  that  patients  may  be  cured  by  the  internal  administration  of 
the  metal  to  which  they  are  externally  sensitive  I  Mysterious  and 
unknown  forces  have  been  invoked  to  explain  the  phenomena  of 
"  metailo-therapy,"  but  they  have  received  little  confirmation  else- 
where. Wood  has  been  found  as  effective  as  gold,  and  so  has  a 
mental  shock  or  the  inhalation  of  nitrite  of  amyl.*  "  Metallic  idio- 
syncrasies" have  l»een  practically  unconfirmed,  and  the  general  evi- 
dence is  conclusive  in  support  of  the  opinion  that  the  agents  act 
through  the  mind  of  the  patient — a  theory  in  harmony  with  what  we 
know  of  the  pathology  of  the  disease,  and  with  many  facts  in  its 
history,  which  show  how  much  care  is  needed  in  drawing  conclusions 
from  the  mysterious  blending  of  psychical  and  nervous  disturbance 
in  its  manifestations.  If  there  is  one  lesson  more  clearly  written  in  its 
history  than  another,  it  is  that  the  more  complex  symptoms  are  best 
interpreted  by  the  light  of  those  that  are  more  simple.  The  most 
powerful  magnets  that  can  be  made,  have  not  the  slightest  inflneDca 
on  the  functions  of  the  nervous  system  in  a  normal  state. 

As  part  of  the  hemianessthesia,  and  capable  of  transfer  with  it,  there 
*  See  a  cue  recorded  by  Urbantachitscb, '  Arcb.  f.  Obrenbeilk^'  Bd.  zvi,  p.  171* 
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is  a  rem&rkable  afFectiou  of  the  special  senaes.  TheM  mar  kll  U 
lessened  od  the  affe^^ted  nide.  Tbe  impairment  of  vision  ((aMolW 
Bludied  by  Charcot  and  Landolt)  is  in  the  form  of  "  oroued  wnMj- 
opia,"  such  as  aometiraea  results  from  organic  disease  (p\t.  22. 15S). 
Acuity  of  vision  and  the  field  are  both  greatly  reduced  on  the  tnmt' 
tbetio  side ;  ihe  colour-fields  are  diminished  in  tbe  order  of  theirnoroMl 
extent,  aud  they  miiy  be  lost  in  the  same  order,  violet  first,  then  gtMn, 
r^d,  yellow,  and  blue.  The  loss  may  be  di? ni on st rated  by  th«  "con- 
fueion  teat"  (see  p.  146)  as  well  aa  by  the  method  of  naming  oolonn. 
The  effect  of  electrical  stimulation  on  the  retina  is  leaaened,  but  t^ 
ftction  of  the  pupil  is  normal.  A  similar  but  much  slighter  aSMlin 
of  sight  may  be  found  in  the  other  eye. 

Vision  may,  aa  1  have  seen,  be  impaired  alone,  and  then  abuut 
always  on  one  side  only.  There  may  be  absolute  loss  of  sight,  or<pnly 
amblyopia  and  reduction  of  the  field  to  a  small  area  arouud  tbe 
fixing  point,  The  iris  titill  acts  perfectly  to  li^iht,  and  ihc  fondn* 
Dculi  is  normal.  The  loss  is  usually  sudden  ;  BOmetimes  it  follixrt  i 
hysteroid  fit.  It  is  usunlly  tmnsient,  passing  away  in  a  few  ddyaor 
-weeks,  An  instance  of  more  permanent  loss  of  sight  of  thiacLanctrr 
is  mentioned  on  p.  165  ;  in  tliis,  such  unilatt'tal  amblyopia  lasti^l  until 
tbe  death  of  the  patient,  about  ten  years  later,  sometimes  iuifiro*- 
iog  a  little,  and  then  relapsio);,  but  without  change  in  the  aclioa  ol 
the  pupil  or  in  the  fundus.  Very  rarely,  hysterical  patienta  hm 
transient  bilateral  loss  of  sight. 

Hearing  is  involved  in  the  hemianoesthesia,  but  scarcely  ever  alOM 
Tbe  toss  is  usually  greater  for  sounds  conducted  through  the  b«M 
than  fur  those  conducted  through  the  air.*  The  nerve  also  loses  Itl 
normal  sensitiveness  to  electrical  stimulation. 

Motor  Symptoms. — Paralysia  is  very  common,  and  may  iii*d<« 
almost  any  part  of  the  motor  apparatus.  Tbe  onset  may  be  suddM 
or  gradual ;  it  may  follow  a  convulsive  seizure,  or  may  be  eiciud  by 
emotion.  Some  transient  palajr  may  follow  each  (it,  paraplegia  afUT 
one,  hemiplegia  after  another.  When  the  onset  is  sudden,  tlie  paliy 
is  usually  at  first  incomplete,  and  increases  under  the  iaSwace  tl 
tbe  idea  and  fear  of  loss  of  power.  It  must  never  be  forgotiM 
that  the  palsy  of  an  hyattrical  patient  may  not  be  nbolly  fnucuou); 
real  paralysis  of  organic  origin  may  be  increased  by  the  mt-ntal  sUMk 

The  moat  common  form  of  hysterical  paratysisis  ihat  of  the  Uryub 
causing  the  well-knowu  hysterical  aphonia.  There  is  loiisotToie«,>.«< 
of  phonation,  so  that  tbe  patient  always  speaks  in  a  whisper.  8aaH> 
times  this  is  merely  voluntary  ;  iu  a  state  of  general  hypenesUieaia  tlW' 
sound  of  the  voice  distresses  tbe  patient,  who  habitually  wbispM^ 
although  perfectly  able  to  phonate.  Mure  often  there  is  an  •> 
inability  tr>  utter  vocal  sounds.  In  the  common  form  the  larjngoscofi 
shows  that  the  vooal  corda  are  far  ap:irt,  and  are  not  npproiimatl 
during  phonation  as  in  health.;  there  is  defective  phonic  atUtKlM 
•  Walton,  ■  Unin.'  J>u.,  18811,  p.  UB. 
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(see  p.  290).  Tae  glottis  can  be  closed  efficientlj  in  coughing,  except 
in  yerj  rare  and  extreme  cases.  Sometimes  patients  can  sing  well, 
although  speech  is  whispered,  and  thej  have  been  known  to  speak  in 
a  loud  Yoice  during  sleep.  A  scream  may  often  be  obtained  by  strong 
faradism  applied  either  outside  or  inside  the  larynx.  Hysterical 
aphonia  may  come  on  spontaneously,  but  is  frequently  excited  by 
emotion ;  a  circumstance  which  is  not  surprising  when  it  is  remembered 
that  the  larynx  is  the  channel  through  which  certain  emotions  are 
most  readily  manifested.  It  is  also  occasionally  excited  by  laryngeal 
catarrh — the  real  loss  of  voice  from  cold  persisting  after  the  catarrh 
has  ceased.  The  aphonia  is  not  usually  attended  by  any  unpleasant 
sensation,  but  in  one  severe  case  the  loss  of  voice  was  referred  to  a 
feeling  "as  if  a  bar  of  iron  were  laid  across  the  chest."  Speech  often 
returns  suddenly.  The  duration  of  the  aphonia  is  extremely  variable, 
and  it  is  prone  to  relapse.  One  patient  had  been  aphonic  for  ten  yean, 
with  occasional  intervals,  during  which  the  slightest  fright  would  at 
once  remove  her  voice. 

Paralysis  of  the  abductors  of  the  yocal  cords  is  an  exceedingly  rare 
consequence  of  hysteria.  The  symptoms  are  those  described  in  the 
account  of  laryngeal  paralysis.  A  few  cases  are  on  record,  and  I  have 
seen  one  very  striking  instance,  mentioned  on  p.  290.  It  is  probable 
that  this  paralysis  in  hysteria  has  been  sometimes  mistaken  for  laryn- 
geal spasm. 

In  rare  cases  of  hysterical  aphonia  the  tongue  shares  the  laryngeal 
inaction,  and  loss  of  articulation  is  added  to  that  of  phonation,  so  that 
even  whispered  speech  is  lost,  and  the  patient  can  express  herself  only 
by  signs.  In  one  girl,  any  sudden  emotion  would  induce  this  state ;  it 
was  accompanied  by  a  sensation  '*  as  if  the  tongue  were  being  twisted 
up."  Simple  aphonia  may  deepen  into  such  absolute  speechlessness. 
Sometimes  there  is  a  form  of  respiratory  stammering.  In  a  girl  with 
hysteroid  fits,  one  or  two  deep  inspirations  always  preceded  every 
attempt  to  speak,  and  sometimes  interrupted  a  sentence  or  a  word. 
During  her  fits  she  talked  with  perfect  fluency.  Barely,  actual  stam- 
mering may  be  a  part  of  severe  hysterical  disturbance. 

Paralysis  of  the  limbs  is  also  common,  and  may  assume  the  form 
of  hemiplegia,  of  paraplegia,  or  of  general  loss  of  power.  Certain 
forms  of  hysterical  ataxy  of  movement  may  also  be  ranked  in  the 
same  category.  In  this  country,  paraplegia  is  certainly  more  common 
than  hemiplegia.  As  a  rule,  the  onset  in  all  forms  is  sudden,  and 
often  follows  some  emotion.  The  loss  of  power  is  usually  moderate 
in  degree  at  first,  and  gradually  increases.  The  power  which  remains 
is  put  in  action  irregularly.  Besistance  to  passive  movement,  for 
instance,  is  not  sustained,  but  varies,  at  one  moment  being  slight^  at 
another  considerable.  If  an  attempt  is  made  to  execute  a  g^ven 
movement,  opponents  of  the  acting  muscles  may  be  felt  to  contract. 
If  the  patient,  for  instance,  attempts  to  extend  the  knee,  the  flexors 
of  the  knee  may  contract  so  as  to  hinder  the  movement.    When 


there  ia  Bome  power  of  moTement,  tbiB  is  accompanied  hj  trwoo:, 
presently  to  be  described.  There  is  no  niuscnlar  atrophy,  or  011I7 
very  slight  wasting  from  long  disuse.  Electric  irritability,  as  a  ^ll^ 
retniiiiia  perEet-tly  normal.  So  '■oostantiy  is  this  true,  that  thenatnr* 
of  ihe  rare  cases  in  which  a  marked  change  in  electric  irritability  hju 
been  found,  is  open  to  grave  doubt.  Loss  of  sensation  may  or  »ij._ 
not  be  conjoined  witb  the  loss  of  poiver.  J 

Paraplegia  is  encited  by  emotion  with  especial  freqaencr.  E*ralfl 
health  a  aensation  of  «veiikne»a  in  the  legs  may  be  cauat-d  by  «addM| 
alarm,  and  this,  in  hyutiTia.  may  be  fullnwed  by  a  progressive  hu<i 
power.  It  is  common  for  the  onset  of  persiateut  weakness  to  br  pre- 
ceded by  occasional  momentary  "  giving  way  of  the  legs."  at  od« 
recovered  from — a  very  churai'teristic  feature.  It  baa  lieen  n'garit^ 
as  a  form  of  "  astasia- abasia,"  hut  the  term  is  Ixtter  confjned  to  th» 
tases  in  which  this  peculiar  symptom  occurs  apart  from  hjrteri* 
(see  p.  794). 

In  other  cases,  some  unpleaaitnt  sensaliou  or  pain  in  the  legs  leemt 
to  eicite  the  palsy.  The  paia  may  be  that  of  a  real  diseaae,  or  it  aim 
may  be  of  hysterical  origin,  and  to  its  inSuenc«  that  of  emotioD  ii 
frequently  added.  Spinal  pain  is  very  common  in  these  ciu««,  aoi). 
being  increased  by  standing,  may  distini'tly  excite  the  paraKaia. 

There  is  rarely  absolute  loss  of  power;  the  let^a  am  comtnooly  b« 
moved  about  in  bed,  although  elowly  and  jerkily,  but  «n  an  alletnpt 
to  stand  tbey  give  way  at  once,  and  the  patieut  sinks  to  the  ground 
If  tlie  losa  of  power  is  slighter  in  degree,  the  j'atient  may  be  nbl<  ><> 
walk  a  little,  but  with  slow  short  shuffling  steps,  r.trely,  iioKETT, 
eatcbing  tlie  toes  against  the  ground.     Beteotinn  of  urine  is  uncom- 
mon,  and   there  is  never  incontinence   of   either   urine    or    &acw 
Mvotutii!  irritability  may  be  perfectly  normal ;  it  is  so  In  more  II 
half  the  cases.     In  many,  however,  eapeciatly  m  thoae  wilh  persist 
spinal  tendernesa,  there  is  slight  increaae  of  this  irritability;  H 
knee-jerk  ia  excessive,  and  the  patient  is  jieculiarly  senaitine  L 
tap  on  the  patellar  tendon  or  on  the  top  of  the  depressed  putntla,  «U 
causes  a  reflex  start  or  jerk  of  the  trunk,  and  often  a  sharp  pain  in  l) 
hack.    Oi)  the  other  baud,  when  there  is  no  excess,  the  knee  jerk  tna/^ 
seem  to  be  abxent,  but  thia  ia  alw.-iya  due  to  the  movement  of  die  l«f 
being  pieveiited  by  involuntary  tonic  coutmction  of  the  flexor*  at  tlw 
koee,  detected  without  difficnlty  by  a  6n^er  placed  on  th<>  bamatniif; 
tendons.     As  a  rule  there  is  no  foot-clonus.     A  uniform  prrsifbot  ■ 
cloDiis,  such  aa  ia  so  common  in  oi^'amc  disease,  ia  extri'melv  nre.bilfl 
occasionally  a  spurious  clonus,  due  to  a  half- voluntary  contrtction ttfl 
the  calf  muscles,  may  be  found.     When  the  foot  is  first  preaai'd  im^^ 
there  is  no  clonus,  but  presently  a  contraction  in  the  culf  rouioa 
alight  extension  movement  of  tlie  ro»t,  and  with  it  a  donua  oMun. 
which  varies  from  moment  to  moment,  aometimes  almoat  o-asing,  ud 
agnin  renewed  by  a  freah  couiraition  of  the    muscle.     Thia  I 
it  characteristic   of  hyateria.     When  tLeie   ia   a  true   chat 
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clonus,  it  is  probable  that  there  is  an  altarat^on  in  the  nutrition  of 
the  motor  elements,  although  this  may  have  arisen  from  f UDctional 
disturbance. 

Hemiplegia  sometimes  comes  on  suddenly,  but  more  often  slowly. 
It  is  at  least  three  times  as  frequent  on  the  left  side  as  on  the  right. 
The  loss  of  power  is  never  complete ;  the  leg  is  often  more  affected 
than  the  arm,  and  the  face  always  escapes  entirely, — important  dis- 
tinctions from  hemiplegia  of  organic  source.  Loss  of  sensation  usually 
accompanies  the  loss  of  power,  but  is  more  extensive  in  its  distribu- 
tion, affecting  often  the  face  aud  special  senses.  Beflex  action  from 
the  skin  is  not  lessened  on  the  paralysed  side,  as  it  so  often  is  in  ordi- 
nary hemiplegia.  The  knee-jerk  may  be  normal  or  it  may  be  increased, 
sometimes  on  both  sides.  The  spurious  foot-clonus  just  described  may 
sometimes  be  obtained  on  the  affected  side  and  not  on  the  other.  The 
jerky  character  of  the  muscular  contraction  in  the  arm  may  render  its 
movement  unsteady,  when  the  leg  is  simply  weak.  Not  rarely  some 
persistent  contracture  of  arm  or  leg  accompanies  the  palsy. 

Bilateral  paralysis,  a  sort  of  double  hysterical  hemiplegia,  is  some- 
times observed,  although  loss  of  sensation  may  be  one-sided.  In  one 
•case,  a  month  after  a  whitlow  on  the  finger,  the  patient,  a  girl,  had 
some  general  pain,  followed  by  inability  to  move  the  legs  or  arms,  to 
swallow,  or  to  speak.  The  fingers  became  strongly  flexed,  with  the 
thumb  thrust  between  the  two  middle  fingers.  In  this  state  she  lay 
for  a  month.  Then  the  fingers  became  relaxed,  the  arms  were  moved 
a  little,  and  at  times  a  word  or  two  was  jerked  out  with  difficulty.  The 
influence  of  farad  ism  restored  her  speech  in  a  few  days,  and  in  a  fort- 
night she  had  regained  full  power  of  limb. 

Disorder  or  ataxy  of  movement  occurs  in  the  hysterical  in  many 
forms,  and  may  exist  alone  or  accompany  loss  of  power.  One  form, 
well  described  by  Briquet,  in  which  movements  are  steady  under  the 
guidance  of  the  eye,  but  become  irregular  as  soon  as  this  guidance  is 
withdrawn,  is  supposed  to  be  due  to  "  muscular  aiisesthesia."  But  this 
pathological  condition  has  been  invoked  without  sufficient  reason  to 
explain  other  forms  of  inco-ordiuation.  The  varying  force  of  muscular 
eoutraction,  which  may  be  often  recognised  in  the  resistance  to  passive 
movement,  imparts  a  jerky  unsteadiness  to  voluntary  movements. 
Sometimes  these  are  steady  enough  while  the  patient  is  in  bed,  but  on 
standing  she  at  once  sways,  first  to  one  side  and  then  to  the  other. 
Or,  without  any  loss  of  cutaneous  or  muscular  sensibility,  the  |>atient 
may  be  unable  to  stand  with  the  eyes  closed,  although  perfectly  steady 
when  the  eyes  are  open,  the  effect  of  closure  being  greater  than  is 
<}ommonly  seen  in  true  ataxy  apart  from  impairment  of  sensation.  In 
other  cases  there  is  a  tendency  to  fall  backwards. 

In  the  functions  of  the  cranial  nerves,  the  only  other  paralytic 
affection  of  hysterical  origin  is  the  peculiar  form  of  simulated  ptosis 
described  at  p.  201.  Ordinary  facial  palsy,  in  these  patients,  has 
been  described  as  hysterical,  without  any  reason.    Inaction  of  the 


diapVinigm  mny  cloeely  Bimulate  a  true  paralysis.  The  di»|>liri?« 
naturally  acta  less  in  women  than  in  men,  and  may  take  little  or 
no  Bbaie  in  deep  voluntary  breathing,  which  ia  chieSy  effwUd 
by  the  euperior  tlioracic  muscleB.  In  proportion  as  respiration  it 
influpuced  by  tbe  will,  the  diaphrapra  is  inactive.  The  effect  of  obwr- 
Tation  OD  an  hyBterieal  paiient  may  be  to  render  the breathiu<;  almml 
wholly  volitional,  and  totbrow  the  diaphragm  out  of  action.  'BLe\>r: 
examination,  and  the  diverHion  of  the  patient's  attention,  will 
rally  leveal  the  absence  of  real  paralysis. 

Spatniodie  Affectiong.— The  Protean  character  of  hysterical  disurden 
IB  nowhere  wore  conspicuous  than  in  tbe  varied  forms  of  s[ia«Qit>die 
affection  to  which  the  disease  may  give  rise.  They  may  be  perm*t«Dt 
or  paroxysmal :  tbe  former  clans  includes  the  forms  of  Ionic  spamn.  Of 
contracture,  and  the  persistent  varieties  of  clonic  spas  in  :  I  he  latter 
comprehends  tbe  various  degrees  und  forms  of  hysterical  conTalsios. 

The  term  "  contracture  "  is  applied  to  the  condition  in  which  tiw 
muscles  become  rigid  in  tonic  spasm,  fixing  a  limb  or  liali*  in  a 
certain  posture,  for  a  few  minutes  or  for  a  longer  time.  The  cimtne- 
ture  commonly  sueeeeds  a  hysteroid  fit.  Occasionally  it  is  excited 
by  some  local  injury  or  local  pain,  as  that  of  neuralgia  or  rlenou- 
tism ;  less  commonly  it  comes  on  spontaneously.  In  most  cawn  it 
is  uniform  whiie  it  lusts,  hut  occasionally  the  muscular  spasm  may  bt 
felt  to  vary  iu  intensity  from  time  to  time.  It  is  usually  grealtst 
when  attempts  are  msde  to  overcome  it ;  the  varying  renstancfl  o( 
the  muscles,  then  felt,  is  characteristic,  and  of  much  diagoMtia 
importance.  The  contracture  usually  persists  during  ordinary  sleip, 
and  is  only  relaxed  by  the  deepest  chloroform  narcosis.  In  eilremflv 
rare  cases,  in  which  it  hus  existed  unchanged  for  years,  atmctiml 
alt«ratiDns  appear  to  take  place  in  the  muscles ;  the  contractare  loda 
to  organic  shortening,  and  cau  no  longer  be  removed  even  by  dIotD< 
form  (Charcot).  I 

One  form  of  contracture  is  that  of  the  muscles  of  ma«lif»lia^, 
causing  hysteiical  trismus,  in  which  the  teelh  cannot  be  separated  fit 
more  than  a  quart^^r  of  an  inch.  Usually  sucteeditig  a  tit,  it  ofton 
continues  until  another  convulsion,  and  then  ia  gone.  Som^iniM 
it  comes  ou  spontaneously.  It  seldum  lusts  more  than  a  fi-w  dsfh 
but  is  proue  to  recur.  One  patient,  tor  instance,  had  an  aUat^ 
lasting  a  quarter  of  an  hovir,  three  or  four  times  a  day  (or  aevenl 
weeks,  Yery  rarely  tJiere  is  transient  contracture  in  the  depreti 
of  the  jaw,  keeping  the  mouth  wide  open. 

Conimcture  iu  the  limbs  may  involve  the  arm,  alone  or  with 
leg  on  the  same  side,  or  the  two  legs  may  be  affected,  or  it  mat 
general.  The  arm  is  tbe  most  frequent  seat.  It  is  always  rigid: 
fiction  i  the  elbow  is  bent  at  a  right  angle,  or  even  still  mor«  fl^ud; 
tbe  wrist  is  fieied  i  the  fingers  are  sometimes  flexed  at  all  jniaUi 
in  the  "  late  rigidity  "  of  hemiplegia,  with  the  thumb  beDvatb  tbei 
thrust  between  the  first  and  second  fingers.    The  coatraolun  a 
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two  being  oft^n  tbe  same.  The  tenderness  is  frequently  superficial* 
more  pain  being  produced  by  a  touch  on  the  skin  than  by  pressure  on 
deeper  structures ;  such  8upei*ficial  tenderness  is  common  on  the  skia 
of  the  abdomen,  thorax,  and  scalp,  and  sometimes  affects  one  half  of 
the  body.  There  is  often,  in  certain  localities,  deep-seated  tenderness, 
and  when  considerable,  the  pain  occasioned  by  pressure  is  peculiarly 
distressing,  radiates  to  the  chest  or  throat  or  head,  and  tends  to  cause 
the  dyspnoea,  sense  of  faintness,  globus,  and  even  in  highly  deyeloped 
forms  of  hysteria,  convulsive  attacks.  Hence  these  tender  spots  bare 
been  termed  "  hysterogenic  **  by  Richer. 

One  of  the  most  frequent  seats  for  this  tenderness  is  the  oyarian 
region,  and  here  it  is  commonly  deep-seated.  Its  position  is  at  the 
intersection  of  a  line  joining  the  antero-superior  iliac  spines  with 
that  which  limits  externally  the  hypogastric  region;  and  Charcot 
believes  that  a  tender  body,  which  may,  in  a  thin  patient,  be  felt  be- 
tween the  finger  and  the  brim  of  the  pelvis,  is  really  the  ovary, although 
in  an  opened  body  the  ovary  is  usually  found  within  the  pelvis.  It 
is  doubtful  whether  the  ovary  is  really  felt,  but  it  is  probably  tender, 
and  80  also  are  the  adjacent  parts.  Weir  Mitchell  has  observed 
extreme  deep  tenderness  in  this  situation  when  the  ovary  could  be  felt, 
by  vaginal  examination,  to  be  displaced  downwards  out  of  the  usual 
position.  Either  ovarian  region  may  be  tender,  the  left  more  fre- 
quently or  in  greater  degree.  Occasionally,  as  Todd  pointed  out, 
there  is  extreme  superficial  tenderness  in  a  circumscribed  spot  over 
tbe  ovary.  Tenderness  in  this  region  is,  however,  common  in  women 
who  are  not  hysterical. 

Another  frequent  seat  of  tenderness  is  the  spine,  especially  the 
upper,  middle,  or  lower  dorsal  region.  The  tenderness  may  be  super- 
ficial, but  more  frequently  it  is  deep-seated.  Spontaneous  pain,  felt 
at  more  than  one  place,  is  often  complained  of,  sometimes  severe  and 
burning  in  character,  sometimes  a  dull  aching  which  is  compared  to 
toothache.  It  is  usually  increased  by  exertion.  Occasionally  the 
whole  of  the  yertebral  column  is  tender  and  painful,  and  the  pain 
seems  to  shoot  np  to  the  occiput.  Sacral  pain  may  be  complained  of, 
but  sacral  tenderness  is  rare. 

Deep-seated  tenderness  in  the  left  hypochondriac  region  is  also 
frequent,  and  may  even  be  greater  there  than  in  the  oyarian  region. 
Other  occasional  seats  of  tenderness,  usually  superficial,  are  the  infra- 
mammary  regions,  and  spots  on  the  front  of  the  abdomen  and  thorax, 
or  on  each  side  of  the  dorsal  spine  (Bicher),  which  may  be  symmetrical 
on  the  two  sides.  Occasionally  there  is  superficial  tenderness  (of  the 
skin  and  sometimes  of  the  muscles  also)  over  the  whole  abdomen,  and, 
simulating  the  tenderness  of  peritoneal  inflammation,  has  received 
the  absurd  name  of  "  false  peritonitis."  When  there  is  general 
hypersesthesia,  the  whole  surface  is  "  hysterogenic ;"  a  prick  on  the 
forearm,  for  instance,  may  cause  sharp  pain,  darting  to  the  throat 
and  causing  globus. 
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met  vrith  in  bjeferia.     In  very  rare  caaes  tlie  CODtrncture  aSeoti  ill 
four  limba. 

Oontracture,  in  anj  form,  oftpn  disappears  suddealy  under  Uw 
influence  of  emotion.  Charcot  Las  related  seTeral  coses  in  irhick 
severe  rif;i<1ity,  of  very  long  duration,  was  removed  by  strong  emotion, 
not  indiiiied  with  any  therapeutic  nira. 

Fuiudisatioa  of  the  limb  may  also  remove  it  in  some  caBe«,and, 
when  the  current  is  not  so  strong  as  to  exhaust  the  irritabiLlv  of  tin 
uervea,  the  ftgepuy  by  wliieh  it  acta  is  probably  psycbk'al.  UcDallj, 
repeated  applications  are  required,  but  suuieiimea  the  efl«t  ii 
instantaneous.  One  patient  was  ibus  cured  jn  a  moment,  but munthl 
later  she  relapsed,  and  then  all  treatineut  failed  until  she  fell  ial 
hands  of  a  "  miracle -work  it,"  at  whose  touch  the  spasm  Tanishel 
amid  the  plauJita  of  a  public  audience. 

Severe  forms  of  coutriLcture   may  last  for  years,  and,  u  atreai^ 
stated,  the  changes  in  nuirition  which  follow,  at  a  distance,  the  difc 
tuvbances  of  function,  may,  in  time,  attain  such  structural  dei^ 
that  the  contracted  muscles  are  permanently  shortened.     Then)  k 
reason  to  believe  that  changes  in  the  spinal  cord  may  also  result  fnui 
the  endunug  functioual  disturbance,  and,  after  long  years  of  (puiD,. 
sclerosia  may  develop.     Charcot  has  recorded  such  a  case,  in  which  iha 
contracture  wa«  certainly  at  first  functional,  disappearing  from  t 
to  time,  hut  ultimately  it  berime  unchanging,  and  after  deatb 
lateral  columns  of  the  cord  were  found  sclerosed.     It  is  to  be  tu 
that  this  change,  as  a  primary  lesion,  is  expressed   bv    the  a 
extensor  epasin  as  conetitutea  hyst>>rical  contracture,  though  >lighur 
in  degree.     "  Plastic  contractuie  "  may  be  present  in  the  condition  oC 
induced  sleep  or  hypnotism,  to  be  mentioned  later. 

The  coutracturtjs  described  a, hove,  involve  groups  of  muscles  artord- 
ing  to  their  function.  A  part  of  a  muscle  may  also  pass  into  a  «uts 
of  spasmodic  contraction,  evidenced,  not  by  the  distortion  of  the  Mitt 
to  which  it  is  attached,  but  by  the  swelling  of  the  muscular  subBtune. 
A  local  "  tumour  "  is  thus  produced,  which  may  simulate  a  morbid  , 
growth,  Several  instances  of  tliis  have  been  n-corded  by  Wdr'' 
Mitchell ;  the  swelling  was  in  the  calf  in  two,  in  the  pectorulis  msjof'' 
in  a  third,  the  contracted  part  rising  half  an  inch  above  the  adjuseat ' 
mascle.  Allied  in  nature,  although  less  sim|<le  in  mechanism,  arethi 
"phantom  tumours"  of  the  aMomcn,  in  which  the  middle  pan  of  thaj 
bell;,  usually  below  the  umbilicus,  becomes  prominent  nnd  ap|>ejr»H 
if  bulged  forwards  by  a  mass  within.  The  mecbaniBtu  by  wbich  it  ill 
produced  appears  to  be  &  relaxation  of  the  rectus  and  a  spuiuuJial 
contraction  of  the  diaphragm  ;  the  intestines,  often  distended  willii 
flatus,  are  pushed  forwards  in  the  region  where  the  whII  is  lu.  Atfj 
arching  of  the  vertebral  column  may  sometimes  oontriliultt  to  Um 
eS'ect.  Occasionall.v  the  enlargement  of  the  abdoint-n  ia  geutmil,  tM 
wall  being  everywhere  lai  and  the  >1iaphragm  contracted.  Tb«  swdS 
ing  disappearsunder  chloroform,  and,  as  it  goes,  IfaelirerdiilaeMniHJ 


SYMPTOMS.  993 

more  extensile  than  loss  to  pain.  Occasionally  only  small  areas  are 
ansesthetic.  The  limbs  are  sometimes  pale,  and  colder  than  those  of 
the  other  side ;  a  prick  upon  them  may  not  bleed,  but  this  is  on  the 
whole  rare.  Usually  there  is  no  difference  in  aspect  or  vascularity; 
and  the  mucous  membranes  are  never  paler.  In  health,  pin-pricks  in 
many  places  do  not  bleed.  Hemianaesthesia  is  more  common  on  the 
left  side,  and  usually  there  is  considerable  ovarian  tenderness  on  the 
affected  side.  Exceptionally  I  have  found  no  ovarian  tenderness,  or 
tenderness  on  the  opposite  side. 

The  loss  may  come  on  spontaneously,  or  may  follow  a  bysteroid  fit. 
It  may  be  present  one  day  and  gone  the  next ;  in  one  such  case,  a 
prick  on  the  previously  ansesthetic  arm  caused  so  much  pain  as  to 
induce  a  bysteroid  convulsion,  and  when  this  was  over,  the  hemiansBs- 
thesia  had  returned,  in  typical  and  complete  form.  An  increase  may 
follow  the  testing  of  sensibility,  and  it  is  possible  that  an  examination 
sometimes  induces  the  anaesthesia.  The  area  affected  may  vary  from 
day  to  day,  and  may  increase  at  menstruation. 

The  anaesthesia  may  also  change  from  one  side  to  the  other  without 
apparent  cause,  or  such  a  "  transfer  "  may  be  induced ;  a  phenomenon 
discovered  by  Charcot,  and  much  studied  in  France.  The  agents  that 
cause  the  transfer  may  be  (1)  such  as  stimulate  the  skin  and  dilate  the 
yessels,  6.  ^.  blisters,  sinapisms,  or  faradism;  (2)  the  application  for 
half  an  hour  of  certain  metals,  especially  gold,  or  of  a  large  magnet  or 
electro- magnet,  which  need  not  be  actually  in  contact  with  the  skin. 
Painting  with  collodion  sometimes  succeeds.  The  transfer  is  seldom 
lasting ;  after  a  few  hours  or  a  day  the  loss  reverts  to  the  original  side. 
In  the  elaborate  hysterics  of  France,  sensitiveness  to  certiiin  metals 
has  been  described  (Burq,  Dumontpallier,  &c.),  and  it  has  even  been 
asserted  that  patients  may  be  cured  by  the  internal  administration  of 
the  metal  to  which  they  are  externally  sensitive  I  Mysterious  and 
unknown  forces  have  been  invoked  to  explain  the  phenomena  of 
•*  metallo- therapy,"  but  they  have  received  little  confirmation  else- 
where. Wood  has  been  found  as  effective  as  gold,  and  so  has  a 
mental  shock  or  the  inhalation  of  nitrite  of  amyl.*  "  Metallic  idio- 
syncrasies "  have  l»een  practically  unconfirmed,  and  the  general  evi- 
dence is  conclusive  in  support  of  the  opinion  that  the  agents  act 
through  the  mind  of  the  patient — a  theory  in  harmony  with  what  we 
know  of  the  pathology  of  the  disease,  and  with  many  facts  in  its 
history,  which  show  how  much  care  is  needed  in  drawing  conclusions 
from  the  mysterious  blending  of  psychical  and  nervous  disturbance 
in  its  manifestations.  If  there  is  one  lesson  more  clearly  written  in  its 
history  than  another,  it  is  that  the  more  complex  symptoms  are  best 
interpreted  by  the  light  of  those  that  are  more  simple.  The  most 
powerful  magnets  that  can  be  made,  have  not  the  slightest  influence 
on  the  functions  of  the  nervous  system  in  a  normal  state. 

As  part  of  the  hemiansssthesia,  and  capable  of  transfer  with  it,  there 
*  See  a  case  recorded  by  Urbantichitscb, '  Arcli.  f.  Okrenheilk.,'  Bd.  xvi,  p.  171« 
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rooYements  have  been  called  "hyBterioal  chorea,**  but  tbej  differ 
much  ia  their  characters,  and  to  most  of  them  the  term  chorea  can 
only  be  applied  when  used  as  a  generic  designation  for  all  persistent 
involuntarj  movements.  It  is  not  uncommon,  however,  for  witnessed 
chorea  to  bo  reproduced  bj  the  imitative  tendency  of  hysteria ;  the 
niiiuetic  malady  may  closely  resemble  its  original,  the  movements 
being  varied  and  irregular,  but  much  more  often  the  muscular  con- 
tractions are  more  sudden  and  shock-like  than  in  true  chorea, 
resembling  in  this  the  "electric"  form.  The  imitative  form  is 
usually  transient,  and  quickly  vanishes  when  the  patient  is  with- 
drawn from  the  influence  of  example.  Occasionally,  similar  forms  of 
choreoid  affection  come  on  in  these  patients  apart  from  imitation  and 
these  are  frequently  most  obstinate  affections,  lasting  sometimes  for 
years.  Often  the  movements,  in  tbe  hands  especially,  have  a  rhyth- 
mical character.  There  may  be.  for  instance,  quick,  regular,  flexor 
movements  of  the  fingers  of  each  hand,  all  joints  being  bent.  The 
movement  is  always  increased  by  notice,  and  as  it  lessens  in  degree  it 
may  occur  only  when  the  attention  is  directed  to  it.     (See  also  p.  610.) 

Bhythmical  movements  of  more  complex,  and  therefore  more 
deliberate  character,  and  of  wider  range,  have  also  been  included 
under  the  term  '*  hysterical  chorea"  by  the  French  (after  Germain 
S^,  &c.),  and  constitute  the  disease  long  known  as  "chorea  major" 
by  the  Germans.  The  movements  are  wide  in  range  and  regular  in 
sequence,  and  consist  of  alternating  contractions  in  opposing  muscles, 
especially  the  flexors  and  extensors  of  limbs  and  trunk ;  they  caose 
an  oscillatory  motion  as  regular  as  tbe  movement  of  a  pendulum, 
ceasing  only  during  sleep,  and  lasting  for  days,  weeks,  or  months. 
The  head  may  be  thus  moved  from  side  to  side,  backwards  or 
forwards,  the  jaws  up  and  down ;  or,  less  commonly,  the  tongue  may 
be  alternately  protruded  and  withdrawn,  the  eyelids  rapidly  closed 
and  opened.  Much  more  frequently  one  limb  is  thus  moved,  or  the 
arm  and  leg  on  one  side,  with  or  without  the  trunk,  very  rarely  all 
four  limbs.  Briquet  has  related  a  case  in  which  the  leg  was  flexed 
until  the  foot  touched  the  forehead  and  again  extended,  in  regular 
sequence  for  more  than  a  year,  in  spite  of  treatment,  until  the  move* 
ments  were  arrested  by  violent  emotion.* 

Bhythmical,  co-ordinated  spasm  of  these  forms  is   analogous,  as 
Charcot  has  pointed  out,  to  that  which  occurs,  in  paroxysmal  form,  in 
many  hysteroid  convulsions.     In  all  cases  it  is  probably  pathognomonic 
of  hysteria,  and  may  occur  at  the  onset  of  other  forms  of  hysteroid 
I  affection.     A  girl  of  seventeen,  while  at  supper,  became  suddenly  faint, 

and  immediately  the  right  arm  became  the  seat  of  rhythmical  flexion 
and  extension  movements ;  in  half  an  hour  the  leg  was  affected  in  the 
same  way,  and  then  tbe  other  limbs,  and  for  five  or  six  hours  these 
movements  went  on  without  any  spasm  in  the  trunk.     They  ceased 

*  A  ftriking  example  of  unilateral  ipasm  of  thif  character  it  related  by  ChaMOt, 
*  Brit.  Med.  Journ.,'  1878,  i,  p.  221. 

I 
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when  sleep  was  obtaiDcd  by  a  bjpodermic  injection  of  morphia,  and 
there  was  no  return,  but  the  patient  woke  to  pass  into  a  state  of  con- 
tracture and  paresis  which  lasted  for  several  months. 

Convulsive  Attacks. — Among  the  paroxysmal  symptoms  must  be  in- 
cluded the  most  frequent  of  all  hysterical  phenomena,  the  globus 
hystericus,  and  the  paroxysmal  manifestations  of  emotion,  which  have 
been  already  described.  Just  as  emotion  is  naturally  expressed  by 
muscular  actions,  in  the  "  jumping  for  joy  "  of  a  happy  child,  the 
stamping  of  rage,  or  the  wrung  hands  of  distress,  so  the  violent  emo- 
tional discharge  of  hysteria  may  be  associated,  in  more  severe  cases, 
with  violent  movements  of  the  limbs,  purposive  in  aspect,  but  purpose- 
less in  aim.  The  arms  and  legs  are  dashed  about  with  violence,  the 
head  is  thrown  from  side  to  side,  the  back  may  be  arched  by  contrac- 
tions of  the  spinal  muscles.  This  is  the  mildest  form  of  hysterical 
convulsion,  unaccompanied  by  loss  of  consciousness — the  "  hysteria 
minor'*  of  the  French. 

In  still  further  degrees  of  intensity,  the  convulsive  phenomena 
become  much  more  complex  and  severe.  The  attacks  occur  with  less 
dependence  on  exciting  emotion,  and  present  more  distinct  alteration 
in  the  mental  state.  These  are  the  attacks  of  *'  hjsteria  major  "  of 
the  French,  and  from  a  frequent  resemblance  to  epileptic  attacks,  they 
have  long  been  known  by  some  compound  name,  and  especially,  through 
the  influence  of  Charcot,  as  "  hystero-epilepsy."  The  term,  however, 
when  applied  to  phenomena  of  pure  hysteria,  is  inaccurate,  and  it 
is  better  to  call  these  seizures  *'  hysteroid  "*  or  hysteria  major. 

In  the  severe  attacks,  rigid  fixation  of  the  trunk  and  limbs,  often 
opisthotonic,  alternates  with  wild  movements,  in  which  the  limbs  are 
thrown  about  withgreat  force  and  rapidity,  the  arms  strike  out,  the  legs 
kick,  the  head  is  dashed  from  side  to  side.  These  phenomena  may  be 
vaiied  by  quiet  intervals,  often  attended  by  hallucinations  or  deli- 
rium. Consciousness  may  be  apparently  lost,  or  manifestly  per- 
verted, and,  as  a  rule,  the  patient  retains  no  recollection  of  the  til. 
In  the  most  severe  and  elaborate  forms  of  attacks,  such  as  occur  espe- 
cially among  the  French,  certain  stages  mav  be  distinguished,  of  which 
Richer  has  given  careful  descriptions  and  striking  illustrations. f  The 
attack  is  often  preceded  by  a  period  of  mental  disturbance,  with 
hallucinations.  The  onset  is  attended  with  sudden  loss  of  conscious- 
ness, and  general  tonic  spasm,  followed  by  clonic  spasm.  These  con- 
stitute the  first  or  "  epileptic  *'  stage.  Then  sometimes,  after  a  brief 
interval  of  coma,  the  second  stage  of  co-ordinated  spasm,  or  "  grands 
mauvements'*  comes  on,  opisthotonos,  bounding  movements  of  extreme 
violence,  succeeded  by  the  third  stage  of  mental  and  emotional  dis- 
turbance, in  which  the  patient  talks  deliriously,  with  manifestations 

*  A  term  suggested  bj  Sir  W.  Roberts,  which,  although  not  perfect^  b  less 
inexact. 

t  '£tudes  cliniques  lur  THystero-^pilepsie,'  a  work  in  which  careful  obsenratioii 
txact  description,  and  artistic  skill  are  combined  in  a  remarkable  degree. 


Fini.  ITfi  AND  177.— "Hyilcrm  innji.r."     Sccoiid  pcrioi 
clawniim.     Fig.  176.  Phue  at' violdit  movemauta.    Fig.  177.  1 
of  coiitortioiu,  "an  tn  cercU.''     (IticLer.  PI.  111.) 
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Piai.  IT8  AND  t?9. — "Hjtteria  miijor.**  Third  period:  period  of 
pmotional  Kititudea.  T\g.  178.  SmI  dIikm.  Fig.  179.  Qb;  phMe. 
(Ilifher,  PI.  IV.) 


of  joy,  anger,  or  erotism.  TenclemeBa  of  the  oTarian  reg:ioQ  is  almost 
ftlways  present,  and  by  pressure  there  a  fit  of  the  above  description 
tn&y  be  at  any  time  indiired,  or  may  at  any  poriod  of  the  attack  be  at 
once  arrested. 

The  kindcesB  of  U.  Bicher  p<>rmit3  me  to  reproduce  some  of  his 
iUuBtrations.  The  fi^'ures,  although  failing  to  do  justice  to  hia 
remarkable  etchings,  yet  afford  a  graphic  illustration,  and  useful 
epitome,  of  the  phenomena  of  the  severe  attacks  ar  observed  at  the 
SalpAtri^. 
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stin  of  the  ntUek  of  Hyitaru  major.     {Richer,  Ft.  V.) 
Tht  highest  flgnre  of  rach  Tertical  •eriet  (iibofe  th«  hortiontal  line) 
rcpHKDta  the  commonnt  feature  of  each  riccetuTe  itage,  indioal«a 
ij  the  letten  ;  while  the  fignrea  below  in  each  colamo  reiireaeut  fr«- 
qaSDt  varietiet  of  the  coiamoa  tjpe  of  that  itage. 
ProdromaU    .... 
-,    .      .        r  Violent  tonic  movements 

n--^        ■  J  f  Clonic  phaae      . 
Fmt  penodj  p^^  ^^  rolntion      . 
Be«oiid  period  f  P""*"  °f  contortloni 
of  (Oowniam  \  nut  of  riolent  mo>eiiienti{  ^^J|^^  * 

Third  period  of  emotional  ktlitudei  x  g? 

In  this  country  the  ftttacka  rarely  correHpond  closely  to  this  deacrip> 
tion ;  tbey  present  aimilar  phenomena,  but  in  leas  regular  lequence, 
ftnd  often  in  isolated  form.  The  initial  stage  seldom  presents  any 
dose  resemblance  to  an  epileptic  fit.  There  is  often  initial  tonio 
rigidiLy,  and  this  is  sometimes  followed  by  a  form  of  donio  spasm, 
succeeded  by  the  Go-ordinat«d  movemento,  but  the  donio  spasm 
differs  from  tbat  which  occurs  in  epilepsy,  and  not  unfrequently  the 
patient  passes  at  once  into  the  violent  co-ordiaated  moTements,  in 
vhich  paroxysms  of  tonio  and  clonic  spasm  occur  from  time  to  time. 

It  may  be  well  to  consider  separately  the  various  phenomena  of 
these  attacks  as  they  are  met  with  in  this  country.  Their  occurrence 
is  often  distinctly  aided  by,  or  due  to,  emotional  disturbance, — fm^ 
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longed  annoy&nce  or  Bii<1deii  alarm.  The  premomtoiy  mentil  dis- 
turbance nilh  halluci  nations  b  never  met  wilh,  but  the  atUcka  tn 
often  preceiied  for  Boma  hours  by  beadacbe  or  some  g«iieral  ilrnu- 
theaia.  Immi;diate  waroiiigs  it  re  not  uncommoD,  especiulW  a  Bmie 
of  lllnesB,  the  tbroat  globus,  giddiness,  palpiLiliou  of  the  he^rt,  or 
eome  Bi-nantian  commenciiig  in  holh  feet  aod  uBL'uading  t«  tbe  head. 
Tbese  warninga  are  common  in  pure  Lvgteroid  fits,  but  it  ie  iiQ[<oiUDE 
to  remember  tbat  these  attacks  sometimes  o(;cur  as  sequels  toejii- 
leptio  fil.8  of  slight  or  modtnite  severity  (see  pp.  743.  7i7),  tbe  Wim- 
ing  of  which  musl  uot  be  mistaken  for  tlie  warning  of  the  hysKmiii 
attack.  Ill  the  simple  hysteroid  attack  there  may  or  may  not  ht 
pallor  before  tlte  attiiuk  conies  on.  The  patient  may  fall,  uccasiunftlly 
with  some  force,  but  never  suffers  the  mjuries  so  common  in  e!'ile|«j 
from  falls  Ufum  dangerous  objeota  or  on  tbe  firo.  Very  often  the  [»ll 
is  gradual,  a  sliding  to  the  ground  rather  thitn  a  fall.  When  there  ii 
initial  tonic  apaam,  the  limlia  are  usually  rigid  in  extension,  the  toes 
pointed  downwards,  The  arma  may  lie  by  the  aide  of  the  bodv,  or 
be  eiteiided  at  right  angles  to  the  trunk  in  the  attitude  designated 
"  cruciform  "  by  Charcot.  The  fingers  are  nsually  Qeied  at  all  joiuU, 
the  Ssta  being  clenched.  There  is  never,  in  this  stage,  tbe  "  inieroiHtl 
position" — the  fleiiou  of  the  uietacarpo- phalangeal  and  exfj^utiuaof 
the  other  phalaugoal  joints,  which  results  from  preponderant  spann  in 
the  interossei,  and  is  so  commoD  ia  epilepsy  aud  in  some  hyBtericU 
coDlractures,  Duiiu^  the  eiistence  of  the  tonic  stage,  tbe  foot-clonui 
can  often  be  obtained,  as  Charcot  has  pointed  out 

The  opiathotonic  spasm  is  one  of  the  must  cbaractenstic  featuiM 
of  bysteroid  convulsion.  It  is  the  are  en  cerele  of  French  vnt«n 
(Fig.  177).  It  occurs  especially  during  the  stage  of  coordinated 
movements,  rarely  at  the  cuiumencemt^nt  of  tbe  fit,  although  the  initiJ 
tonic  spasm  may  paaa  into  it.  Thcie  may  be  only  slight  arching ol 
the  Bpiae,  or  the  contraLtion  of  the  extensor  musfrlcs  may  bi-  so  sr»«r» 
that  tbe  patient  resta  on  the  back  of  the  head  and  the  Levis,  and,  lu 
extreme  cases,  the  trunk  is  pushed  up  by  the  feet,  and  tbe  ort^M 
luuoh  bent  backwards  that  the  vertex,  or  even  the  foreht<ad.  is  tbt 
anterior  point  of  BUp|H>rt,  and  it  seema  us  if  the  neck  wi>uld  bo  brokea 
It  rarely  cuntmui's  for  long,  but  the  patient  from  time  to  time  mi* 
sit  up,  and  then  bound  backwards  into  tbe  rigid  arch.  Ofiisthoii>DM 
nisy  alao  occur  as  the  patient  lies  on  tbe  side,  tbe  are  tn cereU  latdnU 
(Fig  181). 

The  clonic  spasm  varies  very  much  in  its  character.  It  oent 
resemldes  precisely  that  of  epilepay,  in  which  tbe  morvmeata  art 
violent  and  shock-like  in  their  character,  and  Cfosu  by  gndtuUy 
bfruouiiug  less  frequent,  not  less  strong.  In  byeti'ria  the  spasm  it 
rarely  shuck-like,  and  always  maintains  the  same  frt-queucy  until  it 
suddenly  ceaties.  It  is  usually  very  quick  in  time.  Occasionally  ths 
coDceptiou  of  a  universal  clonus,  like  that  of  the  foot,  but  aSvctiog 
whole  limbs,  conveys  tbe  best  idea  of  its  charnoter.     The  fit  may  roa- 
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meDce  with  this,  without  anj  initial  tonic  spasm.  In  the  rare  cases 
in  which  the  spasm  is  shock-like,  the  shocks  are  infrequent  and 
deliberate,  and  go  on  for  a  long  time.  Much  more  frequently  the 
spasm  is  rather  coarse  tremor  or  quiyering.  The  movements  maj 
affect  the  bands  and  feet  onlj,  so  that  these  are  struck  against  the 
ground  with  great  rapidity.  Tbe  orbicularis  palpebrarum  is  often 
alone  affected,  causing  quivering  of  the  eyelids,  or  quick  opening  and 
shutting  movements.  The  tongue  is  never  bitten  in  the  clonic  spasm 
as  it  is  in  epilepsy,  although,  very  rarely,  it  may  be  bitten  accident- 
ally in  tbe  fall.    Hysterical  patients,  however,  often  bite  their  lips. 

The  co-ordinated  movements  which  constitute  so  large  a  part  of  the 
attack  are,  for  the  most  part,  wild,  irregular  "  fighting  "  or  struggling 
movements,  in  which  the  legs,  feet,  and  head  are  thrown  about  with 
great  violence.  Tbe  movements  arc  usually  without  serial  order,  but 
occasionally  certain  movements  are  repeated  in  a  rhythmical  manner. 
The  head  may  be  moved  f i*om  side  to  side ;  there  may  be  regular 
flexion  or  extension  movements  of  the  legs  (sometimes  propelling  the 
patient  head  first  along  the  floor),  and  still  more  frequently  a  similar 
rhythmical  movement  in  the  arms.  These  co-ordinated  movements 
are  conspicuously  increased  in  force  by  attempts  to  restrain  them ; 
the  more  force  is  used  the  more  is  needed;  and  their  violence  is 
often  extreme.  Accompanying  them,  there  is  often  delirious  mental 
disturbance,  most  conspicuous  during  intervals  of  comparative  rest  or 
of  alternating  tonic  spasm.  Sometimes  the  patient  talks  in  an  nn- 
natural  manner,  manifesting  some  hallucination.  One  girl,  for 
instance,  thought  her  long  black  hair,  which  had  been  flying  about 
her  head,  was  seaweed.  Usually  there  is  more  or  less  emotional  dis- 
turbance, especially  manifestations  of  terror,  which  may  increase  to 
maniacal  frenzy  (Fig.  178),  and  culminate  in  a  paroxysm  of  convul- 
sion. An  ecstatic  stage,  with  passionate  attitudes,  as  depicted  by 
Bicher  in  Fig.  179,  and  also  indicated  in  its  varieties  in  Fig.  182  J, 
is  seldom  met  with  here,  and  it  is  equally  rare  for  there  to  be  a  stage 
of  fixed  contracture,  as  in  Fig.  180  B.  There  is  often  a  strange 
tendency  to  bite  in  a  curiously  animal  manner,  and  occasionally  noises 
of  animals  are  imitated  (therio-mimicry).*  The  patient  will  make  a 
sudden  gnash  at  the  hand  of  an  attendant,  and  if  not  prevented,  may 
inflict  serious  bites  on  her  own  fingers.  In  a  prolonged  seizure  there 
are  often  intervals  of  tranquility,  in  which  the  patient  may  seem 
well,  but,  by  slight  peculiarities  in  manner,  those  who  know  her  are 
aware  that  "  she  is  not  yet  herself,"  and  presently  the  spasm  suddenly 
recommences. 

The  eyelids  in  hysterical  attacks  are  usually  closed,  except  during 
the  delirious  phase,  when  the  eyeballs  often  converge  strongly  from 
time  to  time.  Beflex  action  from  the  conjunctiva  is  usually  lessened. 
General  sensation  is  distinctly  diminished ;  a  pin  may  be  run  into  the 
skin  without  causing  any  evidence  of  pain.  In  rare  cases  the  attacks 
*  See  '  Epilepsy  and  other  Chronic  Convulsive  Disorders,'  p.  140. 
VOL.  II.  64 
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ftre  attended  or  replaced  by  violent  laryngeal  spasm,  oansing  iatcnn 

Pressure  on  tlie  ten'ler  ovarinn  region,  or  otlier  tender  favaleroginiie 
spots,  na  alreai];  slated,  eometimes  induces  an  attack,  and  prolonged 
presaiire  will  often  arrest  the  si-izure.  Siimetiuies  the  ovarian  com- 
preBsioQ  simply  arrests  the  co-ordinate  moTements.  and  cauaea  Ionic 
epasro.  The  fits  mny  be  usually  cut  short  more  reudily  by  strong  fsr»- 
disatioQ  of  the  skin ;  by  Dr.  H.ire's  expedient  of  closing  ihe  mouth 
and  none  lor  twenty  or  thirty  seconds  ;  by  cold  wat«r  tlirown  on  ttu 
face;  nr.  If  Ihe  month  be  opeii.  by  pouring  into  it  a  little  fts(«r(D 
that  ihia  gets  to  the  larynx  and  causes  a  choking  cough.  Tljew^ 
methods  clearly  act  by  a  strong  stimulation  of  the  sensory  dcttvs  or 
of  the  respiratory  cenlre.  The  duration  of  the  attacks,  if  left  slnnc, 
varies  eitremely.  Some  last  only  for  a  fewminutes;  more  freqiienliy 
they  continue  for  a  quart«r  to  half  an  hour,  or  even  fur  several  bonn. 
Occasionally  transient  contracture  of  liuibs,  or  trismus,  or  local 
paralysis,  or  aneesthesia  suci^eeds  an  attiick. 

The  severe  hysteroid  seisurea  are  very  common  in  young  iTomea  and 
girls  at  the  time  of  puberty,  and  BOtnetimes  earlier,  even  at  Beveo  or 
eight  years  of  age.  Tiny  are  by  no  means  rare  in  boys,  and  may 
occur  in  young  ailuU  men.*  They  are  not  confined  to  the  irskiog 
state,  but  may  occur  also  in  sleep.  The  frequency  with  whioh  tbey 
are  sequels  to  Blight  epileptic  seizures,  us  already  mentioned,  is  u 
extremely  important  fat't. 

Ctrebrol  Symptoms. — The  conditions  of  bemiamestheaia.  parmlyti^ 
acd  contracture  must  be  regarded  as  the  expression  of  a  couditioa  of 
restrained  function  (inhibition)  or  unrestrained  activity  of  ceruis 
cerebral  centres,  sensory  and  motor.  lu  rare  cases  a  eimilur  [lerTersinn 
of  function  may  involve  higher  centres  j  the  piilient  may  past  into 
the  peculiar  sleep-like  state  of  "trance"  or  "lethargy,"  with  at 
irithout  the  condition  of  plastic  rigidity  of  limb  denommat^d  "caU- 
lepsy  "  (see  p.  1032).  Such  conditions  are  met  with  cLicQy  in  iht 
BuLjects  of  hysteria ;  they  may  come  on  in  paroxyamitl  attuckx.  even  at 
a  certain  time  each  day,  sometimes  in  the  evening.  Although  tpon- 
taneous  trance  is  rare,  the  condition,  as  Charcot  and  his  pupils  Iuts  - 
shown,  can  be  readily  induced  in  hysterical  [>atients,  and  in  th« 
hypnotic  state  there  may  be  an  extraotdiiiury  increase  of  escitahility 
in  braiu,  nerve,  and  muscle  (p,  1032). 

Other  disturbsDces  of  th<^  psychical  functions  occasionally  occur  a 
hysteria,  and  are  very  importaut.  The  ordinary  menial  charaot«riiiiM 
of  these  patients  have  been  already  descriU'd.  In  rare  cases  ther- 
may  be  such  an  amount  of  mental  disturbance  as  to  raise  the  qu«- 
tion  whether  the  patient  is  actually  sane,  and  sonietimea  ibe  limits 
of  sanity  are  distinctly  passed.  The  relation  of  insanity  to  hysteria  it 
a  subject,  however,  on  which  gcueralisution  in  difficult,  and  vuiout  . 
opinions  are  held  by  comiieteot  authorities.  Mental  demsgeiueDt, 
■  1  have  related  eiampl>-i  of  tlieie  foriui  in  '  EjOlepnj,*  p.  16&,  Ac 
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like  other  nervoas  diseases  in  females,  may  be  accompanied  with 
Bjmptoms  of  hysteria,  without  the  association  proTing  any  essential 
relation.  Sometimes,  however,  pronounced  mental  aberration  seems 
distinctly  to  grow  out  of  the  slighter  psychical  disturbance  of 
hysteria,  and  tbe  process  may  be  apparently  similar  to  that  which 
leads  to  the  more  grave  corporeal  symptoms.  Just  as  a  mind  nnfixed 
by  emotion  may  become  set,  in  its  unbalanced  stat-e,  by  a  fixed  idea  of 
motor  inability,  and  tbe  latter  may  progress  to  extensive  paralysis  or 
contracture,  so  the  intellect  may  become  the  prey  of  such  an  idea  as 
mnst  be  regarded  as  an  insane  delusion,  under  the  influence  of  which 
tbe  mental  powers  may  fail  further.  An  emotional  girl,  for  instance, 
with  frequent  globus,  became  possessed  with  tbe  idea  that  all  persons 
whom  sbe  met  were  making  faces  at  her,  and  then  she  manifested 
timidity,  infantile  in  its  degree,  so  that  she  dared  not  go  out  of  the 
house  alone,  and  became  irritable  and  depressed,  with  a  vacant  look, 
and  such  loss  of  memory  as  to  constitute  partial  dementia.  Snch 
cases  may  be  most  various  in  their  form,  and  the  ultimate  symptoms 
may  resemble  those  of  simple  insanity,  from  wbich  they  are  to  be 
separated,  if  at  all,  only  by  the  conditions  of  tbeir  origin. 

Tbere  is  another  important  relation  of  hvsteria  to  insanity.  The 
later  stage  of  a  developed  hysterical  fit  is  a  paroxysm  of  mental  dis- 
turbance of  maniacal  violence,  m  which  chaotic  storms  of  emotional 
frenzy  alternate  with  hallucinations  and  delirium.  The  patient  is, 
for  a  few  minutes,  wildly  insane.  Just  as  some  of  the  motor  spasm 
of  tbe  hysteroid  convulsion  may  continue,  or  may  occur  alone,  as 
persistent  contracture,  so  some  elements  in  the  paroxysmal  mental 
disturbance,  hallucination  or  delirium,  may  occur  alone.  In  an 
hysterical  child,  whose  case  I  have  described  at  length  elsewhere,* 
apart  from  the  delusions  that  accompanied  the  convulsive  seizures, 
tbere  were  occasional  periods  of  spiteful  mischievousness,  wholly 
foreign  to  her  habitual  character,  and  also  periods  of  a  semi-demented 
state,  lasting  for  days  or  weeks.  Tbe  subjects  of  such  mental  dis- 
turbance may  threaten  or  attempt  suicide,  apparently  with  every 
intention  of  success.  In  another  patient,t  a  girl  of  twenty-six, 
violent  delirium  accompanied  each  hysteroid  convulsion,  and  after  a 
time  paroxysms  of  mental  disturbance  occurred  without  any  preceding 
fit.  After  an  interval  of  improvement,  a  condition  came  on  which 
rendered  her  confinement  in  an  asylum  necessary.  She  recovered, 
but  relapsed,  in  consequence  of  a  mental  shock,  and  passed  into  a 
very  unpromising  state,  with  most  degraded  habits,  but  ultimately 
became  well. 

Visceral  and  Vaso-moior  Symptoms, — The  digestive,  respiratory,  and 
circulatory  systems  are  liable  to  be  deranged  in  hysteria.  Some  of 
the  resuliing  disorders  are  very  remarkable  in  character,  and  indicate 
how  profound  may  be  the  secondary  influence  of  the  disease  on  sub* 
ordinate  functions. 

•  '  Epilepsy,'  Ac,  p.  157.  f  Loc.  dt.,  p.  172. 
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Not  only  may  the  "  globus  hystericus  "  be  accompanied  wBPfl 
pbarrngeiil  spasm,  but  ocL-aHionall}!  eucb  spasm  cm-'cuis  in  ponffiH 
accompanied  by  an  intense  fceliug  of  suffocatioo.  Swallowiaf.'M^ 
be  impossible  for  boars,  sometimes  for  days.  The  cesopba^ui  tito 
may  be  the  seat  of  spasm,  mid  food  is  then  re^'urgitat^  before  il 
reacbea  tbe  stomacb.  Vomiting  ia  mucb  more  commonly  from  the 
etomaeh  itself,  and  constitutes  one  of  the  most  troublesome  of  tbt 
visceral  disturbances.  Fo(id  is  rejected,  usually  in  less  thu  %■ 
quarter  of  an  bour  after  it  ia  taken.  Sometimes  gastral^  eiist^i 
and  tbe  presence  of  food  in  tbe  stomacb  excites  pain,  which  seems  ttn 
cause  tbe  Toinittng,  but  more  commonly  tbe  vomiting  is  painless, aodl 
unaccompanied  by  nausea.  The  symptom,  like  many  othen  iu 
hysteria,  may  be  set  up  in  the  first  instance  by  an  attack  of  real 
gastric  distuibance,  accompanied  by  nausea,  but  it  persists  when  tl»i« 
is  over,  as  a  morbid  habit,  InToluntary  in  character, but  often  yieliied 
to  by  the  patient,  and  sometimes  actually  induced  by  tbe  will.  The 
stomacb  is  not,  it  ia  true,  under  direct  voluntary  control,  but  vomiU 
ing  may  be  produced  by  an  emotion  of  disgust,  and  the 
emotion  may  bo  called  tip  by  an  idea  without  aeneoriul  a^ncy,  u 
erinced  by  the  strangi-  cases  in  which  the  vomiting  of  pregi 
makes  the  husband  retch,  and  at  last  the  latter  becomes  sick  aa 
ds  he  knows  his  wife  is  pregnant.*  Tlie  connection  may  Iieoome 
strong  that  food  is  rejected  on  a  imre  thouglit  of  sickness,  wbtdt 
may  arise  uubiddt-'n,  and  is  easily  called  np.  It  is  not  probable  that 
tbe  stomach  returns  all  the  food  taken,  for  patii-nts  kept  at  rest  aaj 
not  lose  weight,  although  constantly  vomiting  food.  Conjoined  with 
vomiting,  or  existing  alune,  there  may  be  absolute  anorexia,  and  tti«N>! 
together  may  render  feeding  Vij  the  mouth  impossible. 

Buch  hysterical  anorexia  baa  given  rise  to  the  extraordinary  <««• 
of  "fasting  girls"  which,  in  all  ages,  have  excited  [xipular  wonder. 
In  most  of  these,  however,  there  has  been  unquestionable  tnui. 
When  abstinence  from  food  is  compSete,  the  body  invariably  loM* 
weight,  and  the  abscwe  of  this  progressive  loss  is  certain  proof  of 
deceit,  which  is  stiniuUted  by  the  interest  excited,  and  aided  by  ths 
friends  to  secure  the  contributions  of  amazed  benevolence.  Even  ia 
slight  cases  of  hysteria,  delil>erate  deceit  is  more  common  in  this  ihu 
ill  any  other  symptom.  Some  ptitients,  who  would  not  deiiU'ratciy 
assume  a  positive  symptom,  fall  easily  into  the  habit  of  fasting  at 
meals  and  euting  on  the  sly.  But  in  some  cases  of  severe  hysieria 
there  is  absolute  abstinence  from  food  for  many  days,  and  evMi 
during  weeks  tbe  quaniity  taken  may  be  so  small  as  to  be  insulfii-irdl 
to  prevent  the  self- starvation  from  producing  con.spicuous  eRecta.  I*j 
a  case  P'lated  by  Weir  KIitch<-ll,  no  food  was  taken  for  ten  dHy«,su^| 
during  five  weeks,  only  twenty-four  ounces  of  milk  were  swallnweij 
Another  patient  swallowed  neither  solid  nor  liquid  for  twenty-sevM] 

•  Weir  Mitulxill.  ■  Karvoii*  Diaeiuei  in  Vfomea.'  A  limilir  raM  hu  bt«a  n:.Ul] 
to  me  bf  Dr.  Jolin  Williiinia. 
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days.  In  some  of  these  cases,  forced  feeding  bj  the  mouth,  or  even 
by  the  rectum,  may  give  rise  to  such  severe  convulsions  that  the 
attempt  has  to  be  relinquished*  The  patients  lose  weight,  and 
become  emaciated  and  feeble  in  extreme  degree;  the  temperature 
may  be  raised,  the  tongue  becomes  dry  and  brown  ;  they  may  pass 
into  a  condition  of  stupor,  and  not  only  appear  in  danger  of  imme- 
diate death,  but  may  actually  sink  from  exhaustion.  In  most  cases, 
however,  when  this  alarming  state  is  reached,  a  little  food  is  again 
taken,  and  the  patient  slowly  reyives.  The  danger  is  greater  in  cases 
of  prostration  from  long-continued  vomiting  than  from  simple  refusal 
of  food,  since  forced  feeding  is  less  effectuaL  One  patient  died  on 
the  eighty-second  day  of  the  vomiting,  in  spite  of  the  use  of  the 
stomach-tube.* 

Dyspepsia,  in  every  form  and  degree,  is  common  in  the  hysterical, 
and  the  nerve  disturbance  thereby  excited  may  profoundly  intensify 
other  symptoms.  Sensations  of  "sinking,"  palpitation,  breathless- 
ness,  flushing  of  the  face,  pains  in  the  back,  which  often  attend 
dyspepsia,  may  reach  an  extreme  degree  in  the  subjects  of  hysteria. 
Flatulence,  gastric  and  intestinal,  is  very  common,  and  gives  rise  to 
much  discomfort  and  to  varied  sounds,  some  of  which  are  apparently 
the  effect  of  an  involuntary  contraction  in  the  muscles  of  the  abdo- 
minal wall.  Complicating  and  intensifying  these  troubles,  there  is 
often  constipation,  which,  so  common  in  women,  is  peculiarly  obsti- 
nate in  the  hysterical.  The  bowels,  left  alone,  may  act  only  once  a 
week  or  even  once  a  month.  Whether  this  results  from  a  nervous  inhi- 
bition of  the  intestinal  wall,  or  from  mere  indisposition  to  aid  the 
bowels  by  timely  attention,  is  difficult  to  say.  It  is  certain  that  the 
muscular  action  of  the  intestines  may  be  gravely  deranged  in 
severe  hysteria.  A  case  is  recorded  by  Briquet,  in  which  liquids 
injected  into  the  rectum  were  vomited  by  the  mouth.  Even  tincture 
of  litmus  was  vomited  twelve  minutes  after  its  injection  into  the 
rectum,  the  patient  being  watched  by  doctors  and  nurses  the  whole 
time.  That  there  is  a  pathological  inactivity  of  the  bowel  is  probable 
from  the  large  amount  of  purgative  which  is  needed.  Occasionally 
there  is  a  peculiar  sensitiveness  to  the  action  of  the  bowels,  so  that 
the  passage  of  a  stool,  especially  if  relaxed,  may  cause  sensations  of 
faintness,  and  even  actual  syncope. 

detention  of  urine  is  common  in  the  hysterical,  but  incontinence  is 
almost,  if  not  quite,  unknown.  Calls  to  micturate  are  often  annoy- 
ingly  frequent,  but  this  usually  depends  on  the  character  of  the  urine, 
which  is  often  abundant,  pale,  and  of  low  specific  gravity,  and  seems 
to  irritate  the  bladder  much  more  than  that  which  is  less  dilute. 
Such  urine  is  probably  due  to  dilatation  of  the  renal  vessels.  It  is 
secreted  in  most  persons  under  the  influence  of  emotion,  and  may  be 
almost  constant  in  the  persistent  emotional  state  of  the  hysterica]. 
In  rare  cases  the  secretion  is  changed  in  the  opposite  way.     Instead 

•  Guyot, '  Qat.  m6d.  de  ParU,'  1882,  p.  206. 
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of  being  incrfaaed  it  is  lessened,  and  the  diminution  may  go  on  t» 
absolute  arrest—"  hysterical  ischuria  "  and  "  annria,"  wbich  bate  been 
carefully  studied  by  Charcot.  Complete  suppression  may  lait  ft>rt«n 
days  without  nay  symploms  of  uriemic  intoxication, such  bs,  in  anuria 
from  calculous  obliteration  of  the  ureters,  usually  supervenes  beforo 
the  end  of  a  week,  and  causi's  death  in  two  or  three  weeks,  Cousiilet- 
able  diminution  of  the  urine  is  always  attended  with  voaiiting.  Th» 
quantity  of  liquid  Toiinted  Tarlea  ioveraely  with  the  amount  of  urine 
secreted,  and  the  vomit  contains  some  urea.  In  a  case  recorded  by 
"Weir  Mitchell,  severe  vomiting  alternated  with  profuse  perspiration, 
which  left  a  thin  film  of  urea  on  the  akin.  To  the  supplementary 
excretion,  and  to  the  fa^ts  that  little  food  ' 
tissue  changes,  the  patient  being  at  rest,  are 
believes  that  the  tolerance  la  to  be  ascril'ed. 
probably  due  to  spasm  of  the  rennl  vessels, 

arrest  of  the  secretion  wliii^h  occurs  in  an  animal  when  the  sbdomcn 
is  opened.  Although,  in  considerable  degree  and  duration,  ischuria  is 
extremely  rare,  in  slight  and  transient  form  it  is  uot  infrequent  (at 
LaycoL-k  pointed  out),  bpin?  oft<;n  ascribed  to  reteuljon  in  the  bladd«r. 

The  disturbance  of  the  functions  of  the  sexual  organs  that  exists 
in  hysteriiL  has  been  already  sufQciently  described  in  the  section  ok 
causation. 

Respiralory  Organt. — Intensely  rapid  breathing,  fifty,  nzty,  or 
eighty  respirations  per  minute,  is  not  an  unfrequent  symptom,  and  is 
often  termed  "hysterical  dyspnoea."  There  is  no  real  diffivnlty  ol 
breathing,  and  the  patient's  jmlse  may  not  be  more  frequent  than  is 
habitual.  Such  extreme  rapidity,  without  other  signs  of  dyapiuea, 
is  almost  confined  to  this  disease.  When  conjoined  with  byvterieal 
pains  in  the  chest,  the  resemblance  to  intra-thoracie  mischit^jUU 
be  perplexing.  Actual  dyspucea,  most  intense  in  degree,  m^^^^l 
ever,  attend  another  hysterical  disorder,  laryngeal  Epasni^^^^l 
may  occur  in  violent  p:iroxysU3s.  Stridor  and  cyanosis  ft^U^^^I 
severity  of  the  manifest  struggle  for  breath,  the  muscles  of  th«  neek' 
stand  out  in  violent  action,  blood  may  be  hawked  up  in  the  stratnio^, 
and  the  patient  mny  even  appear  to  be  on  the  point  of  death  1/ 
suffoeatioQ.  The  attai:k  may  sometimes  be  arrested  by  closing  th* 
mouth  and  nose  and  causing  actual  apntra,  by  tickling  the  pbaijiut 
and  thus  inducing  iiau~ea,  and  still  more  effectually  by  an  injectiOB 
of  apomorpliia.  Persistent  cougii  is  another  ooi-tisional  pnroxysvsl 
symptom — often  bourse  snd  croaking.  Hiccuugh  is  also  sometitncS 
a  troublesoiue  and  euduriug  symptom. 

Fiuo-motor  Symptoms. — Neurotic  disturhances  of  the  vasculat 
system  are,  in  slight  degree,  extremely  frequent,  and  of tco  give  ri» 
to  great  discomfort.  Occasionally  they  are  severe  and  evpQ  violpoL 
The  heart's  action  may  be  habitually  too  frequent,  and  may  be  nsdily 
accelerated  or  rendered  irregular  by  any  trivial  emutioa,  or  by  tlw 
common  gitstric  derangement,  and  intermission  or  tuiuDltuoua  actioa 
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may  occur  apparently  without  cause.  There  is  undue  consciousness 
of  tbe  action  of  the  heart,  normal  or  irregular,  which  is  described  as 
"  palpitation."  It  is  often  a  source  of  much  distress,  and  may  be 
accompanied  by  cardiac  pain  and  giddiness,  by  sensations  of  sinking, 
of  dyspnoea,  and  of  faintuess,  by  extreme  pallor,  and  even  by  actual 
syncope.  Sometimes  the  deranged  innervation  is  shown,  not  only  by  an 
habitual  frequency  of  120  or  130  beats  per  minute,  but  by  a  reversal 
of  the  usual  effect  of  posture  on  the  pulse.  The  attacks  of  piin, 
with  pallor,  faintness,  and  dyspnoea,  may  closely  counterfeit  genuine 
anginal  seizures,  especially  when  the  pain,  as  is  sometimes  the  case, 
radiates  to  the  loft  arm ;  if  the  sjmptoms  of  angina  pectoris  are 
known,  dread  of  it  augments  the  distress.  In  special  conditions  of 
depressed  brain  function,  the  heart's  action  becomes  infrequent, 
especially  in  some  of  the  cases  of  spontaneous  trance. 

Disturbances  in  the  peripheral  vaso-motor  system  may  be  associated 
with  the  perturbed  action  of  the  heart,  or  occur  independently. 
Flushing  of  the  face,  sometimes  local  in  distribution,  is  exceedingly 
common.  It  occurs  spontaneously  or  on  slight  emotion,  and  from 
the  misconstruction  to  which  it  gives  rise  is  a  source  of  great  annoy- 
ance to  the  patient.  Flushing  and  pallor  may  alternate,  or  the  face 
be  red  and  burning  while  the  feet  and  hands  are  cold.  Flushing 
of  the  feet,  with  a  sensation  of  burning  heat,  often  alternates  with 
cold,  and  much  more  rarely  there  is  persistent  fulness  of  the  vessels 
of  both  legs.  Weir  Mitchell  has  recorded  an  extraordinary  case  in 
which  at  times,  through  emotion  or  spontaneously,  a  paralysis  of  the 
abdominal  vessels  seemed  to  concur  with  vascular  spasm  elsewhere, 
so  that  the  flat  abdomen  of  a  thin,  spare  widow  would  attain,  in  the 
course  of  a  few  hours,  a  size  corresponding  to  the  sixth  month  of 
pregnancy,  and  be  turgid  and  pulsating,  while  tbe  rest  of  the  body 
was  pale  and  bloodless,  the  pulse  at  tbe  wrist  being  a  mere  tbread, 
and  faintness  ensued  if  the  patient  sat  up.  The  state  would  subside 
in  the  course  of  a  few  days,  but  it  was  the  source  of  infinite  annoyance 
to  tbe  patient. 

Local  perspiration  is  a  rare  symptom.  In  one  case  tbe  hands  and 
feet  were  the  seat  of  p^f use  sweating,  which  alternated  with  attacks 
of  lethargy,  trannient  double  amaurosis,  paraplegia,  and  ansssthesia 
(Siredey). 

Yaso-motor  spasm  set^ius  sometimes  to  accompany  hemiansesthesia, 
so  that  pricks  do  not  bleed,  but,  as  we  have  seen,  it  is  no  necessary 
concomitant ;  in  complete  bemiansesthesia  tbe  vascularity  of  the  skin 
may  be  normal,  and  pricks  may  bleed  readily. 

Occasionally  local  swellings  occur,  especially  about  the  hands  or 
feet,  or  about  joints,  sometimes  in  tbe  seats  of  neuralgic  pain.  They 
are  due  apparently  to  the  effusion  of  serum  into  the  cellular  tissue  in 
consequence  of  vaso-motor  disturbance,  and  often  occur  near  the  time 
of  menstruation. 

It  is  probable  that,  in  rare  cases,  tbe  vaso-motor  disturbance  may 
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lead  to  tlie  ocnurpuce  of  small  bEemnrrlia^es  into  tbe  skia.  bat 
extruvaiations  in  defipite  spots,  na  tbe  "  sti^inatn  of  crurifixV 
alirajrs  of  artificial  origin.  HKinorrba^e  from  tbe  ■tomacfa  hu 
been  tbongbt  to  be  ruarious  with  tb«i  mcDstrual  flow,  but  in  at  Irait 
Bomeof  thee&cases.  actual  ulceration  baa  exiated.  Hemorrhage fr<>m 
tbe  lungs  is  tinknown  except  id  actual  disease,  allbouch  the  Btraining 
of  laryiigi^  spasm  may  rupture  small  vessela  in  the  throat  and  wind- 
pipe, and  Email  clots  may  be  coughed  up.  A  form  of  spunoni 
bemoptTsia  is,  however,  not,  uncommon;  the  patient sjjita  a  brownisb- 
red  liquid  consialiog  of  saliva  umformlv  mixed  with  blood,  probablj 
sucked  from  the  giitos. 

When  an  hysterical  patient  emaciates  from  sclf-atarvation,  the  si 
maj  become  dry,  aud  the  epidermis  scale  off.  Artificial  skin  enip< 
tions  are  often  produced  by  means  of  irritants,  stifh  ascaDtharides,  it 
tbe  lowest  class  of  byaterical  patients,  who  may  exhibit  much  cannii^ 
in  baffling  detection. 

The  temperature  in  hysteria  Is,  as  a  rule,  normal,  but  io  tent 
cases  a  slight  rise  occurs  at  some  period  of  the  day.  a  circarnstaM 
which  is  not  surprising  when  tbe  severe  vaso-motor  symptoms  are  oca 
sidered.  The  registering  thermometer,  liowever,  furnishes  Ma 
hysterical  patients  with  an  irreitistible  temptation  to  fraud.  By  fri»> 
tion  or  pressure  on  the  bulb,  or  by  tbe  dexterous  nianipu'atioti  of  fact 
bottles  or  poultices,  the  index  may  be  driven  up  even  to  the  top  of  ki 
clinical  thermometer,  and  tbe  patients  enjoy  the  wonder  which  bw  < 
been  excited  when  temperaturee  oE  120°  or  130°  have  been  n^iflered  ' 
by  special  inatnimenta. 

Course  atid  Terminaliont. — The  severe  nerve  disturbances  of  hysteris 
may  persist  iu  continuous  or  recurrent  form  for  a  abort  or  a  loog  period. 
usually  for  months  and  sometimes  for  years.  Recurring  coDvulan 
attacks  and  persistent  contractures  are  perbups  the  most  enduring. 
But  the  transitory  manifestations  of  tbe  disease  are  merely  the  lyni- 
ptoms  of  an  underlying  state,  which  ia  from  its  nature  peraisteat;  iti 
duration  is  to  be  measured  by  years,  often  by  a  lifetime.  Id  itss'i^btiT 
forms  it  is  as  much  a  temperament  as  a  disease.  If  it  is  moderaU  in 
degree,  and  the  patient  can  l>e  placed  in  favorable  ci  ream  stances,  i(  m 
after  a  time  cease  to  be  effective,  especially  when  the  emntionil 
disturbance  of  youth  has  passed  iuto  tie  steadier  career  of  tbe  wnmui: 
when  its  decree  is  greater  it  may  survive  even  the  l.itl«r.  and  tbe  io- 
flueiices  that  should  steady  the  mind  may  only  cause  additional  par- 
turliation. 

Over  the  slighter  forms  of  hysteria,  the  moral  iuflnencea  iirrolftd 
in  marriage  exeit  a  distinctly  beneficial  influence,  pspecially  in  th« 
social  class  and  conditions  in  which  it  involves  activity  of  miod  ai 
body  for  definite  and  adequate  (ibjects.  But  the  severe  form*  uf  tha 
disease,  especially  those  with  long-continued  convulsions,  maybnuDtf 
lieved  by  marriage  and  even  liymaterDity,  and  may  be  distinctly  agi^r^ 
Tated  by  tbe  anxieties  which  are  never  altogether  absent  from  tLl 
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married  state,  and  wbicb  not  rarely  constitute  the  greatest  trials  life 
can  bring.  Hence  severe  bjsteria  often  persists  to  middle  life  and  even 
beyond  it,  in  some  cases  to  cease,  in  others  to  be  intensified,  at  the 
climacteric  period,  and  occasionally  to  continue  until  old  age. 

The  course  of  the  disease  is  always  varied.  The  infinite  diversity 
of  symptoms  which  different  patients  present,  may  be  almost  paral- 
leled in  the  history  of  individual  cases ;  palsies,  motor  and  sensory, 
contractions  and  convulsions,  dyspncea  and  dysphagia,  anorexia  and 
aphonia,  fain  tings  and  vomitings,  may  succeed  one  another  in  appa- 
rently inexhaustible  variety. 

In  what  proportion  of  cases  a  practical  recoyery  takes  place  cannot 
be  determined.  As  a  rule,  however  long  the  symptoms  have  lasted, 
they  remain  disorders  of  function  only,  and  their  complete  disappear- 
ance is  always  possible.  To  this  an  exception  must  apparently  be 
made  in  the  case  of  persistent  contractures,  which,  as  already  stated, 
after  lasting  for  many  years,  may  be  attended  with  structural 
changes  in  the  spinal  cord ;  such  cases  are,  however,  excessively  rare. 

Recovery  from  hysteria  is  probably  always  gradual,  although  it  is 
▼ery  common  for  the  individual  symptoms  to  cease  suddenly,  especially 
under  some  profound  emotion.  The  same  agent  which  disturbed,  in  a 
given  direction,  the  unstable  balance  of  the  nervous  system,  may  read- 
just the  equilibrium,  but  without  rendering  it  more  stable  than  before  ; 
and  such  influences  are  never  permanent  in  their  effects.  Nor  are  they 
always  efficient  even  in  their  limited  degree.  It  has  been  said  that  an 
hysterical  paralytic  will  always  run  out  of  a  burning  house,  but  Weir 
Mitchell  has  mentioned  an  instance  in  which,  under  such  circumstances, 
the  patient  only  fell  down  helpless,  and  another  instance  of  this  has 
come  under  my  own  notice.  A  sufficient  motive  for  sustained,  un- 
selfish exertion  is  much  more  effectual,  and  many  an  hysterical  girl 
has  recovered  health  under  the  necessity  of  rising  from  her  couch 
to  exchange  the  part  of  invalid  for  that  of  nurse. 

Patholoot. — Many  points  of  the  pathology  of  hysteria  haye  been 
alluded  to  in  the  account  of  the  characters  and  causes  of  the  disease, 
and  our  knowledge  of  the  subject  is  so  scanty  that  little  more  remains 
to  be  said.  The  teaching  of  anatomy  is  purely  negative.  The  changes 
which,  in  rare  cases,  have  been  found  on  post-mortem  examination, 
haye  clearly  been  either  accidentally  associated,  or  have  merely  served 
to  evoke  the  condition  which  in  other  cases  exists  as  an  independent 
malady.  The  only  disturbance  common  to  all  forms  of  the  affection 
is  that  of  certain  cerebral  functions,  and  we  are  not  justified  in 
looking  beyond  these  for  the  primary  derangement.  It  is  clear  that 
whatever  influence  disorders  of  other  organs  (as  those  of  the  uterus) 
may  exert,  they  merely  excite  the  manifestation  of  a  disease  already 
existing. 

Hysteria  is  probably  the  most  perfect  type  of  a  functional  malady. 
It  not  only  consists  in,  but  arises  by,  a  functional  disturbance,  a  loss 
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of  the  due  balance  between  certnin  of  the  higher  fuiictioDi  of  Ui» 
brain.  But  manj,  probably  most,  of  tbe  definite  groups  of  Bjm[>toma 
de]iciid  OD  the  eecondarj  dentogcnient  of  lower  centres.  Thus  henii- 
aiieestliiBia  must  be  ascribed  to  an  inhibition  of  a  Bensorj  centre 
iBliitively  low,  wbile  hyBterlcal  anuria  tbows  that  the  secondaiy  dis- 
turliance  may  reach  nerve  functions  farthest  removed  from  those  in 
which  it  commences. 

It  is  lm|)ortant  that  this  definite  affection  of  lower  centre!  should 
he  clcatly  recognised,  because  there  is  still  too  strong  a  disposition  to 
consider  hysteria  not  only  primarily  but  altogether  as  an  affair  of  brain 
and  will.  That  it  is  so  originally  there  can  be  no  doubt,  and  it  is 
aUo  certain  that  the  disease  can  only  be  really  cared  by  tbe  lestora- 
lion  of  the  normal  balance  of  cerebral  function  ;  but  the  secondary 
disturbance  of  lower  centres  (e.  g.  the  vaso-motor)  may  at  times  pre- 
ponderate over  tbat  which  can  be  lecognised  in  the  highest,  and  may 
be  iiideieudeut  in  their  degree,  and  in  some  cases  apparently  (though 
not  really)  in  their  occurrence. 

This  disturbance  of  lower  centres  baa  disclosed  facta,  hitherto 
scarcely  suspected,  and  of  much  physiological  interest,  regarding 
tbeir  cajiacity  for  limited  functional  derangement.  We  may  take,  for 
instance,  the  remarkable  phenomena,  above  described,  of  hemianas- 
theaia  and  of  transfer.  This  unilateral  loss  of  eensibihty  not  only  shows 
t  hat  tbe  sensory  centres  on  one  side  of  tbe  bntin  may  become  inhibitod 
in  a  peculiar  way,  partially  or  wholly,  but  that,  by  certain  agents,  a 
partial  arrest  of  the  inhibition  uiay  be  effected,  so  that  a  given  area 
iu  tlie  aonstbetic  region  ^ain  becomes  sensitive.  Tbe  phenomena  of 
transfer  (of  the  genuineness  oC  which,  iu  spite  of  its  rarity  out  of 
France,  there  can  be  no  doubt)  show  that  there  must  exist  an  intimate 
conui't-tion  between  the  sensory  centres  of  the  two  hemispheres,  so 
tbat  tbti  restoration  of  functional  action  in  a  part  of  the  inhibited 
centre  is  accompanied  by  an  arrest  of  action  in  the  oorrespondiog  part 
of  the  centre  on  the  opposite  side.  The  validity  of  this  inference  la 
independent  of  tbe  mode  by  which  the  phenomena  are  efEeoted,  or  of 
the  exact  functional  change  in  which  they  consist. 

Our  knowledge  of  the  nature  of  tbe  primary  disturbance  that  cod- 
Btitutes  the  essential  elemeut  in  hysteria  is  too  visionary  to  render  its 
diBcuBHion  of  practical  value.  Modem  physiology  teaches  that  there 
is  a  complex  interaction  lietween  all  parts  of  the  nerve-oentres,  and 
GUggestH  that  functional  activity  and  inactivity  are  determined,  not 
only  by  the  power  of  generating  nerve  force,  but  by  varying  degrees 
of  restraint  or  inhibition.  Lower  centres  are  controlled  by  higher 
ones,  and  controlling  centres  are  themselves  subject  to  reatraiDt.  It  is 
easy  tliue  to  conceive  that  some  defect  in  the  higher  centres  may  lead 
to  a  diHi>rder  involving  cither  part  or  tbe  whole  of  the  lower  centres, 
igh  we  may  be  quite  unable  to  trace  the  prooees  by  whioh  the 
lisordei-  arises,  or  the  conditions  that  determine  its  limitation. 

ipoaking  of  hysteria  as  a  functional  disease,  it  ia  not  denied  tbat 
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changes  in  the  finer  nutrition  of  the  nerre-elements  may  underlie  and 
result  from  it ;  but  thej  are  not,  even  in  extreme  degree,  recognisable 
by  our  present  methods  of  observation.  To  this  one  exception  must 
be  made;  spinal  sclerosis  may  develop  from  contracture — an  almost 
unique  example  of  structural  change  from  functional  disturbance. 

It  is  scarcely  worth  while  to  discuss  the  pathology  of  the  individual 
symptoms  of  hysteria.  The  little  that  is  known  has  been  mentioned 
in  their  description,  and  the  application  to  them  of  the  general  prin- 
ciples just  enunciated  would  be  merely  to  repeat  these  principles  in 
more  special  terms. 

Diagnosis. — The  general  condition  of  hysteria  is  usually  recognised 
without  difficulty.  The  varied  and  varying  discomforts  of  which  the 
patients  complain,  and  for  which  no  organic  cause  can  be  discovered^ 
the  frequent  globus,  and  the  mental  state  are  at  once  readily  recog- 
nised. The  special  symptoms,  when  severe,  present  greater  difficulties, 
and  occasionally  give  rise  to  perplexing  diagnostic;  problems.  Not 
less  difficulty  is  presented  by  the  cases  in  which  symptoms  of  hysteria 
accompany  and  complicate  other  diseases.  Slight  organic  disease  may 
be  overlooked  in  the  presence  of  hysteria,  while  the  opposite  error, 
that  of  mistaking  hysteria  for  organic  disease,  is  more  frequent  in  tlie 
severer  special  manifestations  of  the  functional  malady. 

A  very  important  element  in  the  diagnosis  of  the  special  forms  of 
disease  is  furnished  by  their  conditions  of  origin.  The  patient  is  of 
the  sex  and  age  in  which  the  tendency  to  hysteria  is  strongest,  or,  if  a 
man,  presents  those  nervous  and  somewhat  effeminate  characteristics 
which  usually  accompany  the  disposition  to  the  disease  in  the  male. 
These  consi<lerations  receive  additional  weight  from  the  presence  of 
the  slighter  and  more  constant  indications  of  hysteria  which  have 
been  already  alluded  to.  But  it  cannot  be  too  strongly  insisted  upon 
that  this  element  in  diagnosis,  although  of  great  value,  is  second  iu 
absolute  importance.  The  first  and  most  important  consideration  is 
the  absence  of  any  unequivocal  symptom  of  organic  disease.  Women 
who  suffer  from  other  diseases  of  the  nervous  system  are  frequently 
also  the  subjects  of  hysteria,  and  it  is  clear  that,  in  the  presence  of 
distinct  symptoms  of  organic  disease,  the  evidence  of  hysteria  is  of  no 
significance  as  regards  the  nature  of  the  malady,  and  only  becomes 
significant  when  the  absence  of  evidence  of  such  other  disease  has 
been  ascertained.  The  first  step  in  diagnosis  is  therefore  to  search 
for  any  symptoms  which  indicate  organic  affections,  and  this  involves 
a  knowledge  of  the  diagnostic  symptoms  of  almost  every  other  disease 
of  the  nervous  system,  since  there  is  scarcely  one  which  may  not  be 
simulated  by  this  Protean  malady. 

In  the  absence  of  such  unequivocal  evidence  of  organic  disease,  the 
presence  of  hysteria,  or  of  the  conditions  favorable  to  its  existence, 
becomes  of  important  significance.  It  does  not,  however,  in  itself 
constitute  evidence  that  the  symptoms  ai'e  due  to  this  cause;  the 
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manifestations  of  organic  disease  are  sometimes  in  themselves  eqni* 
Tocal,  and  are  sucb  as  may  be  also  produced  by  hysteria.  But,  as  a 
rule,  the  grouping  of  the  symptoms  differs  in  the  two,  and  from  their 
definite  arrangement  and  sequence  a  confident  diagnosis  can  often  be 
made.  Cases  are  occasionally  met  with,  however,  in  which  even  the 
largest  experience  and  the  utmost  diagnostic  skill  are  needed,  and 
may  even  for  a  time  be  baffled. 

Cei-tain  general  characteristics  of  hysterical  maladies  deserve  special 
mention.  Concerning  all  of  them,  it  is  to  be  remembered  that  their 
presence  is  more  significant  than  their  absence.  One  is  the  relation  of 
the  symptoms  to  emotional  disturbance,  alike  in  their  commencement, 
coarse,  and  manifestation.  They  frequently  follow  a  severe  mental 
•hock,  or  are  gradually  evolved  under  the  influence  of  more  persistent 
emotional  disturbance,  and  may  be  intensified  from  time  to  time 
under  the  same  influence.  They  increase  when  the  patient's  attention 
is  directed  to  them,  and  lessen  when  this  is  diverted.  Symptoms 
often  become  greater  during  the  course  of  a  medical  examination. 
Speech,  that  is  at  first  distinct,  becomes  stuttering  and  hesitating,  or 
voiceless ;  limbs  that  are  at  first  relaxed  and  still,  become  rigid  and 
tremulous ;  a  patient  who  at  first  can  stand,  suddenly  sinks  helpless 
to  the  ground.  Symptoms  which  simulate  those  of  organic  disease 
rarely  correspond  closely  to  the  ordinary  type  of  that  which  they 
counterfeit;  some  symptom  exists  in  excessive  degree,  or  is  absent. 

Another  important  indication  is  the  mutability  of  the  symptoms  in 
hysteria.    Orave  troubles  of  one  character  may  suddenly  cease,  and 
give  place  to  other  symptoms  such  as  could  not  result  from  the  same 
organic  cause  as  the  first.    Of  equal  importance  is  the  fact  that  some 
symptoms  of  undoubted  hysterical  character  concur  with,  and  form 
part  of,  a  group  of  disturbances  otherwise  equivocal,  and  give  a  due 
to  their  character.     For  instance,  a  girl,  in  the  course  of  a  few  hours, 
became  paraplegic,  with  altered  speech  and  attacks  of  spasm  and 
tremor  in  the  limbs;  the  case  was  regarded,  by   some   physicians 
who  saw  her,  as  one  of  acute  spinal  mischief.     But  the  onset  of  the 
symptoms  was  preceded,  for  some  hours,  by  slow  rhythmical  spasm, 
— alternate  flexion  and  extension  of  the  limbs ;  the  movement  com* 
menced  in  one  arm  and   then   gradually  became   universal.      This 
spasm  is  characteristic  of  hysteria,  and  alone  indicated  the  probable 
nature  of  the  disease ;  conflrmed  by  the  absence  of  organic  symptoms. 

At  the  same  time  it  must  not  be  forgotten  that  the  converse  of  this 
holds  good.  Just  as,  on  the  one  hand,  the  occurrence  of  a  character- 
istic hysterical  symptom  may  explain  the  nature  of  other  symptoms, 
in  themselves  equivocal,  so,  on  the  other  hand,  a  single  symptom  of 
organic  disease  may  show  that  equivocal  symptoms  are  not  hystericsL 
Fur  instance,  a  single  epileptiform  convulsion,  beginning  locally,  may 
prove  that  other  symptoms  (headache,  t&c.)  ascribed  to  hysteria  were 
really  due  to  orj;;anio  brain  disease.  I  was  once  shown  an  emotional 
youug  woman  who  was  supposed  to  be  sufferiog   from   hysterioal 
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aphonia  and  hysterical  hemiplegia.  A  larjngoscopio  examination 
showed  that  one  vocal  cord  was  completely  paralysed,  the  other 
moTing  freely.  Laryngeal  paralysis  dae  to  hysteria  is  double  ; 
unilateral  paralysis  is  always  of  organic  origin,  and  the  case  proved 
to  be  one  of  sjphilitic  disease  at  the  surface  of  the  medulla  oblongata. 
It  is  unnecessary  to  consider  in  detail  the  diagnosis  of  each  of  the 
forms  of  hysterical  disorder,  since  their  leading  and  characteristio 
symptoms  have  been  already  described,  and  the  diagnosis  rests,  in  each 
case,  on  the  detection  of  these  characters,  and  on  the  general  principles 
just  enunciated.  The  chief  differences  from  the  several  diseases  have, 
moreover,  been  considered  in  the  description  of  the  latter.  The  dis- 
tinction of  the  severe  convulsive  attacks  from  those  of  epilepsy  is 
described  in  the  section  on  the  diagnosis  of  the  latter  disease. 

Pboonosis. — In  no  disease  does  the  prognosis,  as  regards  life  and 
recovery,  present  greater  disparity.  The  danger  to  life  from  hysteria, 
even  in  its  most  severe  forms,  is  extremely  small.  Very  rarely 
exhaustion,  consequent  on  vomiting,  <&c  ,  terminates  in  death,  and  still 
more  rarely  severe  laryngeal  spasm  (or  more  probably  paralysis)  has 
led  to  a  fatal  result.  Other  affections,  however  severe,  are  practically 
devoid  of  danger. 

The  prognosis  as  regards  recovery  varies  with  the  circumstances  of 
the  individual  case,  according  to  the  severity  of  the  disease,  and  to  the 
efiBciency  with  which  appropriate  treatment  can  be  adopted.  As  a 
rule,  the  special  symptoms  of  hysteria  can  be  removed,  but  the  morbid 
state  of  the  nervous  system,  of  which  they  are  the  manifestations, 
persists  in  greater  or  less  degree,  so  that  it  has  been  said  that  complete 
recovery  is  as  rare  as  is  death  from  the  disease  (Jolly).  This  is  an 
exaggeration,  but  it  is  certainly  true  that  medical  skill  can  never,  by 
itself,  secure  recovery,  although,  if  the  patient's  conditions  of  existence 
are  favorable,  if  a  life  of  active  work  and  satisfying  aims  can  be 
substituted  for  the  pxirposeless  years  which  commonly  succeed  puberty, 
it  is  by  no  means  rare  for  all  traces  of  the  hysterical  temperament  to 
disappear,  and  a  stability  of  character  to  be  developed,  which  can 
endure  even  severe  trials  without  giving  way. 

Of  individual  groups  of  svmptoms,  some  are  more  readily  influenced 
by  treatment  than  others.  Motor  paralysis  and  the  slighter  forms  of 
convulsion  are  those  most  easily  removed.  Hysterical  ansssthesia  is 
more  obstinate,  and  usually  persists  long  after  any  accompanying  loss 
of  motor  power  has  passed  away.  The  local  forms  of  spasm,  both 
the  common  contracture  and  the  rare  clonic  spasm,  are  much  more 
enduring,  and  so  also  are  hysterical  vomiting,  local  pains,  and  tender- 
ness, especially  of  the  spine,  and  the  severe  forms  of  hysteroid  con- 
vulsion, which  are  sometimes  even  more  difficult  to  influence  than 
epilepsy  itself.  It  should  be  noted  that  the  hysterical  fits  in  which 
delirium  is  the  most  prominent  feature,  involve  some  danger  of 
insanity.      I  have  more  than  once  known  such  patients  to  become 
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eiff^cudlj  dfxritig  tiike  tnuumoii  fi&ak  duUkccd  to  j^svsk  ^laiii  w-^celu- 
horA.  The  cliurMtirri  of  tbe  tnuniog 'iiie<dai  aj«  s:i^]^Kiteii  cj  ^as 
Attcnpiwk  ol  the  caoies  of  the  diiea«e  Urts^j  given. 

Tbe  trcfttoi#m  of  the  d«fTelo|ped  aiahdj  is  p^rtlj  ^at  of  the  ipnJ 
tjmf^toiiM,  fxartlj  tha^  of  the  uiMkrljiAg  eonriitsoci  which  euuei  tbem. 
The  latter  »  iDfioitelj  the  more  imfortauit;  the  remanl  of  speeiAl 
•jmpt/^Ds  maj  do  DOtbing  for  the  ml  care  of  the  p^ii>vt»  an-i  At  teU 
14  bat  »  umall  st«;(/  in  tkat  dir^  on.     Nerertheleae  tlheir  tre&tBieat» 
OieleiHi  alon>r«  i§  a  ▼alaaJ>le  adjunct  to  the  remoTal  of  their  eaaee. 
*    Tb«r  csktiMf^  ol  hjfteria  are  partlj  monJ,  putlj  physical ;  and  treat- 
ment,  to  Ik?  «riF<fCtfial,  must  eorrefpond.    The  raereas  of  the  meaiorei 
adopts  will  Urgelj  difpend  on  a  ^-arefol  stndj  of  eaeh  ease,  and  an 
aecarate  recognitioo  of  the  relative  amount  of  [phjsical  and  mental 
disorder.     The  first  element  in  treatment  is  the  removal  of  whatever 
defect  in  the  general  health  or  local  disorder  of  function  can  be  dis- 
covered*    In  verj  severe  cases,  and  especiallj  after  tonics  and  change 
have  been  tried  without  su^-c^'ss,  a  method  devised  bj  Weir  Mitchell, 
and  eitensivelj  carried  out  in  this  country  bj  Plajfair,  will  often 
sncc^^ed.    It  consistii  in  keeping  the  patient  absolutely  at  rest  rn  bed, 
an'l  ^rbtaintDg  the  tonic  influence  of  esercise  by  daily  massage  and 
el«$ciricity — skilled  rabbi ng  and  kneading  the  muscles,  and  patting 
them  in  action  by  faradism.    At  the  same  time  abundant  food  is 
given  in  an  easily  digested  form.    By  this  method  the  wearying  effects 
of  fatigue  are  avoided,  and  |>atients  often  gain  fleali  and  colour 
rapidly.     It  must  be  remembered,  however,  that  the  system  is  onlj 
needed  in  severe  cases,  and  that  the  skilled  robbing  and  electricity  are 
essential.      Without   these,  rest  in  bed   will  probably    cooTert  the 
pati«'nt  itito  a  helpless  invalid.     This  method  has,  howeTer,  another 
ase;  it  affords  an  effective  vehicle  for  moral  treatment.     For  this 
purpose  the  patieut  is  isolated  during  the  course,  except  from  the 
necessary  attendant.     The  isolation  is  not  only  of  great  influence  in 
iljielf ,  but  affords  an  opportunity  for  influencing  the  mind,  and  to  this 
the  unquestionable  success  of  the  treatment  is  largely  due.* 

•  The  detail*  of  the  treatment  are  described  in  Weir  Mitchell's  booka,  '  Fat  and 
Blood,'  and '  Nervous  Diaeaa«;s  in  Women,'  and  by  PUyfair, '  The  TrsAtmsnt  of  Nerrt 
Proitration  and  Hyuterla,*  1882.  Twenty  years  ago  RaiMll  Reynolds  (•'  On  Pam- 
lyKin  and  other  Diiorden  of  Motion  dependent  on  ldea»"  *  Brit.  Med.  Jonnu,'  Nor. 
6th,  IHGO,  p.  483)  pointed  out  the  value  of  maaiage  in  the  tresunent  of  UiMt 
paUiee. 
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Of  organic  derangemeDts  requiring  special  treatment,  those  of  the 
digestive  organs  are  the  most  frequent.  Thej  need  special  adapta- 
tion of  the  tonic  treatment  and  careful  diet.  Constipation  is  often 
troublesome,  and  may  task  to  the  utmost  the  resources  of  the  physi- 
cian and  the  pharmacopcsia.  It  is  of  the  greatest  importance  to 
secure  dailj  action  of  the  bowels,  for  which  moderate  doses  of  aperi- 
ents will  often  suffice,  when  very  large  doses  are  ineffectual  to  over- 
come the  accumulations  of  a  longer  period.  In  obstinate  cases,  in 
which  enemata  have  to  be  employed,  it  is  best  to  combine  these  with 
aperients,  and  the  injection  should  be  given  at  the  time  at  which  the 
medicine  ought  to  act;  the  two  influences,  thus  united,  will  often  be 
effectual  when  each,  separately,  is  jiowerless. 

The  ovarian  tenderness  and  pain,  as  a  rule,  need  no  local  treatment ; 
they  are  neuralgic  in  nature,  depending  on  the  general  condition  of 
the  nervous  system,  and  pass  away  with  the  latter.  The  treatment  of 
uterine  derangements  needs  much  judgment  and  caution.  It  has 
been  already  stated  that  uterine  conditions  which  cause  no  obtrusive 
symptoms  have  rarely  any  influence  on  the  disease,  and  they  should 
as  a  rule  be  left  alone.  Both  amenorrhcsa  and  menorrhagia  disappear 
when  the  general  health  is  improved.  If  there  are  symptoms  that 
suggest  positive  uterine  disturbance,  such  as  sacral  pain,  '*  bearing 
down,"  or  great  menstrual  discomfort,  the  question  of  local  treatment 
has  to  be  entertained.  If  the  patient  is  a  married  woman  it  is  well 
that,  at  the  outset,  the  actual  condition  should  be  ascertained  by  a 
▼aginal  examination,  and  any  distinct  derangement  put  right ;  it  being 
remembered,  however,  that  mere  uterine  tenderness  is  often  simply  a 
neurotic  hyperesthesia,  and  is  aggravated  instead  of  being  relieved  by 
local  treatment,  and  that  even  uterine  displacements  are  not  always 
either  morbid  or  remediable.  If  the  patient  is  unmarried,  local 
treatment,  and  even  a  single  vaginal  examination,  is  often  prolific 
of  indirect  evil,  and  it  is  better,  even  if  the  local  symptoms  are  trouble- 
some, to  see,  first,  the  effect  upon  them  of  the  improvement  of  the 
general  health  and  nerve- state,  and  only  when  this  fails  should  the 
state  of  the  uterus  be  ascertained.  It  is  extremely  doubtful  whether 
any  local  condition,  for  the  discovery  or  treatment  of  which  the 
speculum  is  necessary,  has,  in  the  virgin,  any  influence  on  the  origin 
or  course  of  the  symptoms  of  hysteria. 

The  success  that  has  followed  the  removal  of  both  oyaries  in  very 
severe  and  long-continued  cases  has  been  before  mentioned ;  it  may 
have  been  due  much  more  to  the  indirect  than  to  the  direct  effects  of 
the  operation.  Whether  or  not  this  is  justifiable  in  any  case  is  a 
grave  and  open  question.  It  must  be  remembered  that  there  is  no 
degree  of  the  disease  that  precludes  the  hope  of  great  amelioration  by 
other  means,  and  that  the  operation,  while  it  may  not  lessen  the 
malady,  is  certain  to  have  its  own  serious  consequences. 

The  moral  treatment  of  hysteria,  as  it  is  the  most  important, 
is  also  the  most  difficult;    needing  alike  insight,  ingenni^y  and 
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perseTerance  on  llie  part  of  the  ptysician,  and  making  a  demand  on  the 
patienve  and  wisdom  of  the  EufF>;ier  aod  her  friends,  irliich  too  oftrn 
meets  with  bo  iniperfeit  a  response  tbat  the  best  eSorts  are  fruitl«a. 
Id  most  cases  the  conditions  of  home  life  in  which  thedUefueku 
developed  are  not  conducive  to  recovetv.  £ven  when  the  morale 
sphere  of  Lome  does  not  aggravate  the  disease,  its  inSuen'^e  for  good 
has  probably  been  loi>g  exerted  in  vuin,  and  a  wise  change  of  aceue  and 
companionship  constitutes  an  ioiportant  aid  t^  treatment.  In  aeten 
ciLses,  however,  more  than  this  is  needed,  and  it  is  necesaar/  thut  ^» 
patient  should  be  brought  under  the  moral  influence  of  etrangera.wfao 
can  combine  tact  in  management,  firmness  in  control,  and  uigennitj 
in  expedient.  This  in&uence  may  sometimes  he  found  in  a  famil/, 
whose  home  life  the  patient  may  share.  This  method,  when  practi- 
cable, is  generally  rapid  and  effectual.  Its  sui'cess,  however,  dej-endi 
on  the  person  selected,  who  must  be  cheerful  and  discreet,  and.  if  k 
nurse,  should  possess  at  leant  such  education  and  refinement  aa  shall 
prevent  annoyance.  The  Weir-Mit^ell  treatment  offers,  as  alreadj 
nienlioued.  an  alternative  method  of  securing  this  influence. 

The  first  step,  the  separation  of  the  patient  from  her  (riendi,  il 
usually  the  most  difficult.  Affectiomite  relatives  cannot  perceive  tbs 
wisdom,  much  leas  reahse  the  need,  for  a  proceeding  which  always  hM 
the  as[>ect  of  harshness,  and  usually  involves  distress  to  tbe  ptttisnt, 
salutary  it  ujay  be,  but  not  the  less  painful.  As  a  rule  the  moi* 
prejudicial  to  the  palient  home  influences  are,  the  less  easy  is  it  to 
remove  her  from  them.  Now  and  then  some  secondary  point  in 
treatment  can  be  made  to  justify  the  course  more  readdy  than  tba 
primary  object.  This  is  the  case  with  tbe  Weir-Mitchell  trealmeat, 
in  which  there  is  something  "  to  be  done,"  and  an  ostensible  i»wod 
for  the  removal  of  the  patient.  In  a  severe  case,  if  home  influpucat 
are  unfavorable,  it  is  wiser  to  decline  to  undertuke  treatment  tluil 
will  probably  end  in  failure,  than  to  have  recourse  to  balt'-nieanari'*. 
These  will  probably  have  no  other  eSect  than  greatly  to  r«ditee  ib* 
prospect  of  sucuess  from  future  thorough  treatment  of  tbe  same  kind. 

The  details  of  the  moral  treatment  must  be  varied  according  to  lb* 
individual  chai'acter.  In  every  life  the  forces  differ  by  which  cht* 
racter  is  ehiiped,  and  the  result  is  the  same  in  no  two  persons.  Tbs 
first  aim  of  tbe  physician  must  be  to  learn  what  those  fonres  hiivt 
been,  the  nature  of  the  mind  they  have  moulded,  and  by  what  iikfln- 
ences  its  bahince  has  been  disturbed.  The  knowledge  may  be  derind 
fro[U  friends,  from  the  person  to  whose  immediate  chai^  the  {mtituit 
is  committed,  or  from  the  patient  herself,  by  ascertaiuing  her  habitual 
mode  of  life,  her  likes  and  dislikes,  her  tastes  and  occupiitioos,  ani 
from  her  aeeount  of  her  own  symptomit. 

The  objei^t  uf  moral  treatment  is  to  restore  to  the  will  the  cootnA 
which  it  has  lost.  Sometimes  it  is  motive  tbat  is  deficient  and  bM^ 
to  be  reinforced,  and  the  inHumces  employed  must  be  those  to  wluoll 
the  jtatient's  character  shows  her  to  be  most  amenable.     To  obtain 
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motive  force,  irksome  meaeures  are  eometimes  necesaaiy,  adopted 
of  course  ostensibly  for  medical  and  not  fur  moral  purposes,  and  it  is 
in  these  cases  that  Ihe  Weir-Mitcbell  oyatem  is  occasionally  most 
BOCcesBful.  TLe  increase  or  relaiation  of  the  strict  trentmeot  aEfordi 
on  effective  meaus  of  punishment  or  reward,  by  which  the  frill 
m&y  be  Btimulated  and  mora^l  iDactivity  dispelled-  In  all  cases 
each  successful  effort  tnnst  be  commended,  and  the  luttieut  made 
to  realise  the  progress  thiit  has  beea  effected,  and  the  proiniBO  of 
recovery  which  it  8upi>lie9  Care  must,  however,  be  taken  not  to 
puab  the  patient  on  too  rapidly.  When  once  the  will  has  bet'n  won 
OTer,  the  patient  is  apt  to  iry  too  muvh,  and  recovery  from  a  dis- 
couraging relapse  may  be  far  more  difficult  than  was  the  original 
odrance.  Power  has  not  only  to  be  evoked  but  consolidated,  and  the 
real  progress  is  often  less  than  that  which  is  appurect.* 

la  many  cases  also  the  art  of  control  over  mind  and  muscle  has 
been  lost,  and  the  will  has  to  be  re-educated  by  stow  and  gradual 
steps.  The  patient  must  he  made  to  realise  that  deliherate  endeavour, 
fruiltesa  at  first,  will  be  effcL'tual  at  last.  A  direct  effort  to  control 
the  onset  of  a  hysteruid  £t  may  at  first  be  unsuccessful,  but  if  the 
patient  can  leam  by  some  eipedieot,  such  as  a  sudden  exertion  or  a 
sluice  with  cold  water,  to  Iceep  oS  the  paroxysm,  she  will  gradually 
need  less  and  leas  the  adventitious  help,  and  be  able  to  control  the  fit 
by  a  mere  effort  of  the  will.  So  with  paralysis;  a  deliberate  and  welU 
iutended  effort  to  walk  may  fail,  but  by  learning  to  stand,  first  with 
support,  then  alone,  and  then  to  walk  with  help,  the  will  slowly  regains 
its  lost  power.  All  progress  must  be  gradual  tu  be  enduring ;  haste 
often  causes  a  troublesome  and  dishfarteniiig  rekpse. 

It  is  perhaps  not  superfluous  to  caution  the  physician  against 
increasing  the  morbid  state  by  any  proceeding  of  his  ovro.  Attention 
is  a  potent  intensifier  of  the  symptoms  of  hysteria,  and  by  too  fre- 
quent examination  and  demonstration,  certain  phenomena,  such  as 
anesthesia,  may  be  kept  up,  which  would  disappear  if  disregarded. 
Especially  ia  this  caution  necessary  regarding  the  induction  of  the 
hypnotic  state  and  of  convulaive  phenomena,  which  is  always  harmful, 
and  BOmetimea  perpetuates  the  malady. 

Apart  from  the  tonics  already  mentioned,  certain  drugs  have,  for 
many  centuriea,  been  held  in  repute  as  powerful  "  antihysterieal " 
remedies.  They  are  for  the  most  part  substances  of  nauseous  tasta 
(musk,  asafcetida,  valerian,  &c.),  and  tbeir  early  use  was  associated 
with  the  theory  that,  by  their  offensive  character,  they  drove  the 
errant  uterus  hack  to  its  place.  AllhfUgh  by  some  recent  writers 
their  influence  for  good  is  discredited,  they  are  still  largely  employed. 
Host  of  them  undoubtedly  have  a  stimulant  action  on  the  nervous 
system,  which  is  imperfectly  recognised  by  their  deaiguation  as  "  anti- 
ipaamodica."      Their  flavour  is  usually   (though  not  always)  most 

*  Tbe  Tiriaul  pointa  in  managtiaieat  srs  sdmirHblf  ditcmacd  bj  V/mt  Mitch*  1 
<)oo.  dt.). 
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penerer&nee  oo  the  part  of  the  phjsicmo,  and  making  a  dcmind  on  die 
patience  and  wisdom  of  the  sufferer  and  her  friends,  whidi  too  oftai 
meets  with  so  imperfect  a  respK>Dse  that  the  best  efforts  are  fmitiess. 
In  most  cases  the  conditions  of  home  life  in  which  tlie  disease  kai 
developed  are  not  eonduciTe  to  reooTerj .  Eren  when  the  moral  atmo- 
sphere of  home  does  not  aggrsTate  the  disease,  its  infiuenoe  for  good 
has  probablj  Leen  long  exerted  in  rain,  and  a  wise  change  of  scene  and 
compauionship  constitutes  an  important  aid  to  treatment.  In  severe 
cases,  however,  more  than  tlus  is  needed,  and  it  is  neoessaxy  that  the 
patient  should  he  bronglit  under  the  moral  infloenceof  strangers,  who 
can  oombine  tact  in  management,  firmness  in  cootrx^  and  ingcniutj 
in  expedient.  This  influence  mav  sometimes  be  found  in  a  familjr. 
whose  home  life  the  patient  mav  share.  This  method,  wlicn  ptacti- 
cable,  is  generallv  rapid  and  effectoaL  Its  success,  however,  defends 
on  the  person  selected,  who  must  be  cheerful  and  disereety  and,  if  a 
nurse,  should  possess  at  least  such  education  and  F^nemcnt  as  shall 
prevent  annojanoe.  The  Weir-Mitchell  treatment  offers,  as  alreadj 
mentioned,  au  alternative  method  of  securing  this  infloenee. 

The  first  step,  the  separation  of  the  patient  from  her  fxieodsw  is 
usually  the  most  difficult.  Affectionate  relatives  cannot  peveavo  the 
wisdom,  much  less  realise  the  need,  for  a  proceeding  whieh  alwajs  hss 
the  aspect  of  harshness,  and  nsuallj  involves  distress  to  the  palieBt» 
salutarj  it  mav  be,  but  not  the  less  psinfuL  As  a  rule  the  mors 
prejudicial  to  the  patient  home  influences  are,  the  lesa  emMj  is  it  to 
remove  her  from  them.  Now  and  then  some  secondarv  point  is 
treatment  can  be  made  to  justif  j  the  course  more  readilj  than  the 
prioiarj  object  This  is  the  caiie  with  the  Weir-Mitchell  treatment, 
in  which  there  is  something  *'  to  be  done,"  and  an  ostensible  reason 
for  the  removal  of  the  patient.  In  a  severe  case,  if  home  influences 
are  unfavorable,  it  is  wiser  to  decline  to  undertake  treatment  that 
will  probably  end  in  failure,  than  to  have  recourse  to  half  mfasurrs 
These  will  probablj  have  no  other  effect  than  greatlj  to  reduce  the 
prospect  of  success  from  future  thorough  treatment  of  the  same  kind. 

The  details  of  the  moral  treatment  must  be  varicid  aceording  to  the 
individual  character.  In  everj  life  the  forces  differ  bj  which  eha> 
raeter  is  shaped,  and  the  result  is  the  same  in  no  two  persona.  The 
first  aim  of  the  phjsician  must  be  to  learn  what  those  forces  have 
been,  the  nature  of  the  mind  the/  have  moulded,  and  bj  what  infta> 
ences  its  baL&nce  has  been  disturbed.  Thelmowledge  mnj  be  derived 
from  friends,  from  the  ijerson  to  whose  immediate  ehax^ge  the  patient 
is  committed,  or  from  the  patient  herself,  bj  ascertaining  her  hafaitnal 
mode  of  life,  her  likes  and  dislikes,  her  tastes  and  occupations,  and 
from  ber  account  of  her  own  svmptoms. 

The  object  of  moral  treatment  is  to  restore  to  the  will  the  contml 
which  it  has  lo8t.  Sometimes  it  is  motive  that  is  deficient  and  hss 
io  be  reinforced,  and  the  influences  emplojed  must  be  those  to  which 
the  [>atient's  character  shows  her  to  be  most  amennhle.     To  <^i^ua 
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motive  force,  irksome  measares  are  sometimes  necessary,  adopted 
of  course  ostensiblj  for  medical  and  not  for  moral  purposes,  and  it  is 
in  these  cases  that  the  Weir-Mitchell  system  is  occasionally  most 
successful.  The  increase  or  relaxation  of  the  strict  treatment  affords 
an  effective  means  of  punishment  or  reward,  by  which  the  will 
may  be  stimulated  and  moral  inactivity  dispelled.  In  all  cases 
each  successful  effort  must  be  commended,  and  the  patient  made 
to  realise  the  progress  that  has  been  effected,  and  the  promise  of 
recovery  which  it  supplies  Care  must,  however,  be  taken  not  to 
push  the  patient  on  too  rapidly.  When  once  the  will  has  been  won 
over,  the  patient  is  apt  to  try  too  much,  and  recovery  from  a  dis- 
couraging relapse  may  be  far  more  difficult  than  was  the  original 
advance.  Power  has  not  only  to  be  evoked  but  consolidated,  and  the 
real  progress  is  often  less  than  that  which  is  apparent.* 

In  many  cases  also  the  art  of  control  over  mind  and  muscle  has 
been  lost,  and  the  will  has  to  be  re-educated  by  slow  and  gradual 
steps.  The  patient  must  be  made  to  realise  that  deliberate  endeavour, 
fruitless  at  first,  will  be  effectual  at  last.  A  direct  effort  to  control 
the  onset  of  a  hysteroid  fit  may  at  first  be  unsuccessful,  but  if  the 
patient  can  learn  by  some  expedient,  such  as  a  sudden  exertion  or  a 
sluice  with  cold  water,  to  keep  off  the  paroxysm,  she  will  gradually 
need  less  and  less  the  adventitious  help,  and  be  able  to  control  the  fit 
by  a  mere  effort  of  the  will.  So  with  paralysis;  a  deliberate  and  well- 
intended  effort  to  walk  may  fail,  but  by  learning  to  stand,  first  with 
support,  then  alone,  and  then  to  walk  with  help,  the  will  slowly  regains 
its  lost  power.  All  progress  must  be  gradual  to  be  enduring;  haste 
often  causes  a  troublesome  and  disheartening  relapse. 

It  is  perhaps  not  superfluous  to  caution  the  physician  against 
increasing  the  morbid  state  by  any  proceeding  of  his  own.  Attention 
is  a  potent  intensifier  of  the  symptoms  of  hysteria,  and  by  too  fre- 
quent examination  and  demonstration,  certain  phenomena,  such  as 
anesthesia,  may  be  kept  up,  which  would  disappear  if  disregarded. 
Especially  is  this  caution  necessary  regarding  the  induction  of  the 
hjpnotic  state  and  of  convulsive  phenomena,  which  is  always  harmful, 
and  sometimes  perpetuates  the  malady. 

Apart  from  the  tonics  already  mentioned,  certain  drugs  have,  for 
many  centuries,  been  held  in  repute  as  powerful  '*  ant i hysterical " 
remedies.  They  are  for  the  most  part  substances  of  nauseous  taste 
(musk,  asafcBtida,  valerian,  &o.),  and  their  early  use  was  associated 
with  the  theory  that,  by  their  offensive  character,  they  drove  the 
errant  uterus  back  to  its  place.  Although  by  some  recent  writers 
their  influence  for  good  is  discredited,  they  are  still  largely  employed. 
Most  of  them  undoubtedly  have  a  stimulant  action  on  the  nervous 
system,  which  is  imperfectly  recognised  by  their  designation  as  ''anti- 
spasmodics."    Their  flavour  is  usually  (though  not  always)  moat 

*  The  varioof  points  in  management  are  admirably  discnsaed  by  Weir  Mitche  1 
(loc.  cit). 
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di«tMt«fal  to  tbe  patient,  uid  th«  deiira  to  ewatpo  from  the  D«ee»- 
ritT  of  Uking  them  maj  coiutitat«  tome  atimalai  to  the  wilL  Thu 
iiidirect  mnnil  inflmtnce  cannot  be  denied,  and  klthongh  it  U  al^bt. 
and  raaj  be  entireW  impotent  againtt  adverM  ciicnsiiiuice*.  vet  it  is 
■ometimea  definite.  It  iieeinG  dne,  moreover,  in  aome  def^ree,  to  k 
direct  action  on  the  ncrvoua  ajatem,  EDgmentiDg  its  fnoctional 
atrengtb.  Distinct  impruTement  aometimea  followa  tbe  tue  of  aoch 
drugH,  eTea  wben  (aa  in  hospital  ont-patienta)  the  pattenfa  eir* 
cumslancea  remain  otherwiae  unaltered.  Asafcetida,  valeriaa  (in- 
cluding ralerianate  of  zinc),  and  turpcntiiie  are  those  which  hare 
been,  in  mj  experience,  tbe  moat  uaefuL  Morphia,  in  doaes  of 
^  grail),  ia  an  effective  atimulant  when  there  ia  much  depreaaion. 
Large  dosea  of  opium  were  formerlj  given,  bat  are  now  little  naed. 
Bromiilca  are  occasionally  of  service  for  insomnia  and  reatleaaneat, 
and  for  mriital  disturbance,  but  their  valuein  bvateria  ia  Dot  ao  grett 
aa  their  influence  in  other  diseases  might  lead  us  to  anticipate^ 
Narcotica  must  be  employed  only  with  great  caution,  aince  tbe 
tendency  to  their  habitual  use  is  very  strong  in  tbe  anbjecta  of 
hysteria,  who  often  take  chloral  or  sntpbonal  to  a  harnifnl  extend 

Treatmmt  of  Particular  Bymptomt. — The  general  principles  of 
tn'atm«'iit  are  applicable  to  all  cases  of  hysteria;  the  modifications 
needed  to  suit  the  endless  varieties  of  the  disease  must  be  left  to  a 
large  extent  to  the  common  sense  of  the  praci  itioner.  Bume  spedal 
Bymptonis  may,  however,  require  special  measures;  others  will  dis- 
appear whi-n  the  general  disease  is  treated. 

Mt're  local  tenderness  of  ovaries,  spine,  &e.,  may  usaally  tw  left 
alone.  Sometimes  its  disappearance  is  facilitated  by  counter- irrita- 
tion, as,  for  icistance,  by  repeated  sinapisms,  and  also  by  rubbing,  at  fint 
gentle  and  afterwards  more  firm.  Supports  to  the  spine,  poroplaatic 
jaokots  and  the  like,  are  better  avoided.  They  may  give  temporary 
relii-f,  but  the  patit-nt  becomes  dependent  upon  them,  they  cannot 
easily  be  given  u|>,  and  they  inerease  the  difficulty  of  effecting  a 
ra<liail  cure.  The  various  sjioutaneous  paina  can  rarely  be  left 
without  some  atti'mpt  at  their  relief ,— local  application  of  cb1oro> 
form,  counter. irritation,  and  hypodermic  injections  of  simple  water 
of  atropine  or  of  cocaine  are  the  most  uaefuL  Care  must  be  taken 
to  nvoiil  iiicrcaiiing  tbe  amount  of  attention  given  to  the  pain  by  local 
nu'HHuri'8.  Piitients  should  be  encouraged  to  diaregard  it,  and  t« 
eiert  ibemselTCB  in  spite  of  it  It  is  remarkable  bow  mach  is  some- 
times endured  in  the  shape  of  counter-irritation,  even  the  actual 
cautery,  by  a  patient  kept  in  bed  on  account  of  hysterical  nenralgia, 
which  is  quickly  forgottin  if  she  can  be  induced  or  compelled  to  get 
up  aud  exert  herself  in  some  active  way.  The  variooa  unpleasant 
sensutioiis  nhort  of  pain — numbness,  tingling,  and  the  like — need 
only  neglect,  and  byperesthcaia  of  the  special  senses  generally  raniahes 
if  it  is  not  fostered  by  unwitie  attention. 

AuKstbesia  also  will  often  pass  away  if  it  is  disregarded  and  is  not 
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perpetuated  bj  repeated  medical  inyestigation.  If  its  degree  and 
persistence  reuder  local  treatment  desirable,  faradisation  with  a  wire 
brush,  or  sparks  from  a  friction  machine,  are  the  most  effectual. 
Amaurosis  may  be  treated  bj  stimulation  of  the  retina  by  a  feeble 
▼oltaic  current,  slowly  interrupted.  Loss  of  hearing  and  of  taste  need 
no  special  treatment. 

Hysterical  aphonia  sometimes  yields  at  once  to  exhortation  or  to 
the  introduction  of  the  laryngoscope.  It  can  usually  be  removed  by 
faradism  applied  to  the  exterior  of  the  larynx,  the  patient  being  made 
to  utter  a  sound  during  the  operation.  If  this  fails,  sparks  from  a 
static  machine  may  succeed.  In  obstinate  cases,  faradism  to  the 
interior  of  the  larynx  or  a  circular  blister  round  the  throat,  is  usually 
effectual,  but  I  have  never  found  the  former  necessary.  Aphonia  is 
▼ery  prone  to  relapse  unless  it«  removal  is  combined  with  radical  treat- 
ment. In  the  defective  co-ordination  of  the  respiratory  and  laryngeal 
muscles,  Weir  Mitchell  has  found  the  most  effectual  plan  is  to  insist 
on  all  utterances  being  preceded  by  a  deep  inspiration. 

For  paralysis  of  the  limbs,  no  single  remedy  is  so  effectual  as 
faradism.  The  movement  of  the  muscles,  and  the  pain  produced, 
have  often  a  profound  effect.  In  slight  cases  the  full  power  of  move- 
ment may  be  restored  by  a  single  application.  More  often  its  use  has 
to  be  repeated,  and  the  effect  is  gradual,  each  application  being  fol- 
lowed by  a  slight  increase  in  power.  It  is  important  that  the  patient 
should  expect  the  gain  in  power  which  will  follow  its  use.  In  severe 
cases,  the  calls  to  increased  effort  must  be  very  gradutd  and  sjstemaftio, 
care  being  taken  that  no  attempt  is  allowed  to  fail  entirely,  or  is  pro« 
longed  to  fatigue.  In  severe  inco-ordination,  the  power  of  steady 
movement  has  to  be  carefully  and  gradually  trained ;  if  necessary, 
first  in  bed  and  then  on  '^  all  fours,"  the  erect  position  being  gradu- 
ally assumed.  Great  assistance  is  often  derived,  in  both  ataxy  and 
weakness,  from  a  steady  frame  on  wheels,  or  from  sticks  or  crutches 
which  have  a  concave  handle  for  the  grasp  and  a  large  fiat  base, 
eight  inches  by  two,  covered  with  india  rubber,  as  suggested  by  Weir 
Mitchell. 

Contracture  of  limbs  can  sometimes  be  removed  by  an  unfamiliar 
agent  which  produces  a  strong  sensory  and  moral  impression,  such  as 
faradism,  or  static  electricity,  or  a  circular  blister  around  the  limb. 
If  these  fail,  more  gentle  and  continuous  measures  must  be  adopted. 
Violent  physical  force  is  seldom  successful,  and  not  rarely  does  harm, 
failing  to  relieve  the  symptoms,  and  inducing  other  nerve  troubles. 
Occasionally,  contracture  may  be.  removed  by  chloroform,  and  the 
relaxed  limb  fixed  in  some  other  posture  before  the  patient  recovers 
consciousness.  More  permanently  successful,  however,  is  rubbing 
(which  rarely  fails,  for  a  time,  to  lessen  the  contracture),  combined 
with  gentle  passive  movement ;  the  position  of  the  limb  may  be 
slowly  changed  by  means  of  splints.  The  voltaic  current  is  rarely  of 
service.     When  the  contraction  is  lessened,  systematic  Yoluntaij 


1028  HYSTEBU. 

moTeiiienta  should  be  added.  Uanj  fumu  an  extremely  obctliute, 
Kod  tbeir  trefttment  reqnirea  grewt  patience  and  penereraiice;  Con 
tn(.-tioD  of  tbe  tnutclt^a  of  the  jaw  ia  an  eiceptioa,  and  geuerallj  du> 
appear!  ■potitanooual/  if  diaregsrded. 

Pliantom  tomoura  in  the  abdomen  are  beat  left  alone.  Tbey  caaae 
little  incODTeaieoce,  and  are  often  perpetuated  bj  local  treatiDent 
Faradigm  to  the  muaclea  which  are  relaxed  wiU  leaaeii  tbe  prominence 
dtiriog  the  ap[>lication,  and  thia,  aomtimea  combined  with  rubbing, 
maj  be  employed  if  anr  local  treatment  ia  thought  deairable. 

The  tremor-like  formi  of  clonic  apaam  are  merely  acceesorj  to  the 
weakness  and  contracture,  and  diaapp(«r  with  theae.  More  Tioleot 
local  ipaama  are  often  remoTed  hj  a  circular  blister  around  the  limb, 
but  ihej  are  occaaionallr  extremelj  obstinate,  and  resiat  all  ajm* 
ptomatic  treatment,  fielding  only  to  tbe  radical  amelioration  of  tbe 
bjateroid  atate.  Thia  ia  true  also  of  rhythmical  tpaam,  which,  how* 
erer,  as  a  rule,  ia  more  amenable  to  treatment,  and  ia  aometimea 
arreated  by  hypodermic  injection  of  morphia,  atropine,  or  araenic 
Tbe  occasioual  use  of  oiorphia  for  such  a  symptom  eutaila  less  danger 
than  its  employment  fur  the  relief  of  pain. 

Tbe  visceral  aymptoma  of  hysteria  also  gite  great  trouble.  In  ano- 
rexia and  refusal  of  food,  the  patient  must  be  compelled  to  take  liquid 
or  pulpy  food,  and  it  ia  often  beet  for  tbe  norse  to  feed  tbe  patient. 
If  even  this  is  refused,  tbe  nasal  tube  may  be  employed,  or  rectal 
injections;  these  operations  are  often  iutcrfcred  with  by  tbe  occur- 
rence of  hyutcroid  coovulaions,  which  usually  prevent  tbe  employment 
of  the  stomacb-pump.  llie  nasal  tube  should  not  be  deferred  too 
longi'  its  moral  eficct  ia  very  great,  and  may  aaTO  naucfa  further 
trouble.  By  means  of  this,  or  the  assophageal  tube,  food  may  be  given 
prepared  as  desoribed  below.* 

Hysterical  vomiting  ia  often  most  troublesome,  both  on  mcconntof 
ita  olktiiiBcy  and  of  tbe  impaired  nutrition  to  which  it  may  give  rise. 
It  is  beat  treated  by  absoluU  rest,  liquid  food,  and  tbe  apare  feeding 
which  rest  renders  adequate.  Tbe  rejection  of  food  should  be  met 
by  judicious  disgust,  and  a  more  liberal  diet  may  be  promieed  on  its 
cessation.  Severe  vomiting  is  one  of  the  symptoms  for  tbe  treatraeni 
of  which  seclusiou  is  most  useful  When  other  means  fail,  forced  feed- 
ing by  the  stomach-pump  has  been  successful.  Tbe  avoidance  of  the 
act  of  anallowing  seems  to  liave  aometbiug  to  do  with  tbe  retention 
of  food,  since  when  injected  food  has  for  sometime  been  retained, 
that  taken  in  the  ordinary  way  may  still  be  Tomited  (0ujardin- 
Beaumetz). 

•  Debove,  who  Lu  Ur^I;  cmplojtd  thii  forced  faading,  reeommands  that  tlw 
daily  qiisntitj  •hnald  be  G  pinU  ot  milk,  H  pooDils  of  most.  18  eggs.  Bad  iha  Iciar 
of  cooked  and  dried  Uutlli.  The  raw  meat  ia  mincaJ,  warroad,  pmaed,  placed  iaa 
■tove  and  dried  thorcmjtbly,  and  reduced  in  B  mortar  to  an  axtramelj  One  povdcr. 
The  Irntili  ihould  aleo  be  eookad  and  then  {raoDded.  The  wboU  U  tnixMl  with  Ibe 
nilk  and  with  the  baaten-np  eggi,  and  gitan  ia  fonr  or  Ave  inJaetioBa  ink  tha 
■tomich  ('  Oat,  mid.  da  fVrie,'  1S82,  p.  S06). 
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The  ▼aso-motor  symptoms  of  hysteria  rarely  yield  to  direct  treat* 
meDt.  Occasionally  digitalis  lessens  the  palpitation,  and  the  flushings 
and  cardiac  discomfort  are  relieved  by  belladonna ;  but  in  spite  of  the 
apparent  independence  of  these  troublesome  symptoms,  the  radical 
treatment  of  the  disease  is  usually  the  only  means  of  affording  more 
than  temporary  relief. 

The  treatment  of  the  cases  which  present  hy steroid  convulsions 
must  vary  according  to  the  nature  of  the  seizures.  It  has  been  men- 
tioned that  the  attacks,  of  which  such  convulsions  are  the  conspicuons 
feature,  may  be  really  compound,  consisting  of  a  true  epileptic  fit  and 
of  hysteroid  convulsion  as  a  post-epileptic  phenomenon.  In  such 
cases,  the  treatment  has  to  be  that  for  epilepsy,  and  bromides  do  most 
good.  Where,  however,  there  is  no  real  epileptic  element,  and  the 
attacks  are  purely  hysteroid,  bromides  usually  fail,  and  other  agents 
sometimes  succeed.  Moral  treatment  has  a  great  influence  on  many 
of  these  cases.  The  attacks  often  cease  at  once  when  the  patient  is 
admitted  to  a  hospital.  If  they  do  not,  she  should  be  urged  to 
endeavour  to  control  them.  The  attempt  will  often  be  aided  by  the 
effect  of  drugs  in  rendering  the  attacks  less  severe,  and  the  patient 
should  be  impressed  with  the  fact  that  attempts  at  control,  which  may 
have  failed  before,  will,  thus  aided,  be  more  successfuL  When  direct 
control  fails,  various  expedients  may  afford  help,  as  cold  water, 
smelling-salts,  &g. 

Drugs  exert  more  influence  on  the  convulsions  than  on  many  of 
the  other  symptoms  of  hysteria.  Those  that  are  most  useful  are 
the  valerianate  of  zinc,  iron,  morphia,  and  turpentine.  Iron  appears 
to  do  good  by  a  special  action  on  the  nerve-centres,  apart  from  its 
hsematinic  effect,  and  is  especially  useful  in  the  hysteroid  attacks 
which  occur  in  boys.  Turpentine  may  be  given  in  ten- minim  doses, 
gnulually  increased  until  slight  symptoms  of  strangury  are  produced, 
when  it  must  be  omitted  for  a  few  days.  It  is  perhaps  more  useful 
than  any  other  single  remedy. 

The  onset  of  slight  hysterical  seizures,  emotional  in  character,  may 
often  be  averted  by  an  **  antispasmodic  "  draught  of  ether,  lavender, 
Ac,  and  sometimes  bj  the  inhalation  of  nitrite  of  amyl.  The  de- 
veloped attack  may  also  be  usually  arrested,  although  the  means  most 
effectual  for  this  are  not  the  same  in  all  cases.  A  douche  of  cold 
water  on  the  head  often  succeeds,  but  it  sometimes  needs  to  be  very 
coidous  ;  the  first  jugful  may  only  increase  the  violence  of  the  convul- 
sion, and  a  second  may  arrest  it.  When  so  much  water  is  needed,  it 
is  a  clumsy  remedy.  A  few  teaspoonfuls  poured  into  the  mouth,  or, 
if  this  is  closed,  into  the  nostrils,  are  often  at  once  effectual,  appa- 
rently by  stimulating  the  respiratory  centre.  The  same  result  may 
readily  be  effected  by  Dr.  Hare's  plan  of  closing  the  mouth  and  nose 
with  a  towel  for  fifteen  or  twenty  seconds  Sternutatories  usually  faiL 
Another  method  of  cutting  short  an  attack  is  a  painful  impression. 
It  ovarian  (or  other  hysterogenic)  tenderness  is  known  to  exist,  firm 
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pressure  at  tlie  spot  will  often  eucceed,  but  coasideralile  forc«  huW 
be  employed  to  overcome  tlie  rigidity  of  tlie  abduminaJ  muBcle«,  ud 
tlie  jireasure  must  be  maiutaiued  for  several  minutes,  or  the  attack 
will  recommence. 

Cutaoeous  fartidisalion  is  another  rerj  effectual  r«medj,  and  t 
eurrentfrom  a  small  magneto-electric  macbine  answers  »ery  welL  Tb« 
electrodes  may  be  a['[>lieil  almost  auywbere,  oathetwohaud«,  orfrom 
the  neck  to  tlie  Land  ;  a  strong  cuirent  must  be  used.  WLf  re  all  othur 
measures  fail,  I  have  found  tbe  bypodermic  injection  o£  a  twelfUi  or 
sixteentb  of  a  grain  of  apomorphia  invariably  suecessfnl.  It  ckuia 
vomiting  in  six  or  eight  minutes,  andwitb  the  nausea,  which  comeicn 
in  about  fuur  minutes,  all  spa^m  ceases,  and  the  patient  regaiut 
perfect  consciousness.  In  the  paroxysraa  of  laryngeal  Bpasm,  wbiclt 
often  resist  all  other  influences,  apomorpbia  is  always  effectual.  If  it 
iB  not  at  hand,  nausea  and  vomiting  may  be  induced  by  licbtiag  tb« 
fauces.  The  arrest  of  attacks  bj  apoinorphia  is  nut  a  pleasant  pro* 
)  to  the  patient,  and  has  a  powerful  moral  effect  in  leaaeniag  tbt 
teudeucy  to  their  occurrence. 


TEANCE  AND  CATALEPST. 
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A  cnriouB  group  of  diseases  have  for  their  characteristic  tlie  occno 
rence  of  a  state  of  sleep-hke  unconsciousness,  which  is  called  "oM- 
leper  "  when  it  is  accompanied  by  a  peculiar  plastic  state  of  tbe 
limbs,  aud  "  trance  "  or  "  lethargy  "  when  this  state  of  the  Umbt  i* 
These  conditions  are  most  common  in  the  subjects  of  hyt* 
toria,  but  occur  sometimes  in  states  of  weakness  or  exhaustion  of  th* 
nervous  system  when  there  are  do  pronounced  hysterical  syiaptoBU. 
They  may  often  be  induced  by  the  methods  termed  "Mesmeriam* 
and  "hypnotism."  The  conditions  thus  produced  were  long  sg* 
studied  by  Braid,  ElUolson,  and  olhers,  but  the  extraordinary  m*- 
ceptibibty  presented  by  the  elaborate  hysterics  of  France  has  eoabli:^ 
tbem  to  be  re-i ores tl gated  in  a  more  scientific  manner  by  Charcot. 
Per6,  and  others.  These  investigations  have  yielded  many  very 
curious  facts,  the  significauca  of  wbicb  is  lesseued,  however,  by  tb* 
extent  to  which  many  of  them  are  the  result  of  a  pathological  educai- 
tion.  In  the  case  of  some,  indeed,  this  process  bas  passed  beyond  tli* 
region  of  disease  into  that,  of  fraud.*  Much  has  been  written  oa  Ui« 
subject  during  tbe  last  few  years,  but  iU  practical  im^>ortiuii.-e  i» 
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niedicine  is  smalK  The  phenomena  are  chiefly  important  from  their 
correspondence  with  the  similar  states  that  arise  spontaneouslj. 
Hence  a  Teiy  brief  outline  of  the  most  important  facts  maj  be  given. 


Ihdttcbd  Hypnotism. 

Three  diffei*ent  conditions  may  be  produced  in  the  Hysterical,  and 
have  been  thutf  summarised  by  Charcot  :* 

1.  A  cataleptic  condition  may  arise  under  the  influence  of  some  loud 
unexpected  sound  or  dazzling  light,  or  persistent  fixation  of  an  object 
by  the  eyes.  It  may  also  occur  as  a  sequel  to  the  second  form,  the 
state  of  lethargy,  if  the  eyelids  of  the  lethargic  patient  are  raised  in  a 
well-lighted,  room.  The  cataleptic  condition  is  characterised  by  rigid 
fixation  of  the  limbs,  with  open  eyes,  a  stiff  look,  and  slow  breathing. 
In  spite  of  the  fixation  of  the  limbs,  they  can  be  moved  passively  with 
great  readiness,  and  remain  in  whatever  posture  they  are  placed  in, 
without  apparent  fatigue.  Very  little  evidence  of  myotatic  irritability 
can  be  elicited.  The  skin  is  completely  anaesthetic,  but  the  organs 
of  special  sense  retain  their  sensibility,  at  least  in  part,  and  through 
their  means  the  subject  can  be  induced  to  perform  automatic  actions 
of  a  more  or  less  complicated  character,  by  imitation,  or  by  the  sug- 
gestions of  description,  but  when  left  to  herself  relapses  into  the  state 
of  statuesque  rigidity. 

2.  The  lethargic  condition.  A  person  in  the  cataleptic  state  just 
described  may  pass  into  the  lethargic  condition  on  the  occurrence  of  a 
deep  inspiration,  or  the  transition  may  be  induced  by  dosing  both  eyes, 
or  by  darkening  the  room.  The  condition  may  be  primarily  induced 
by  prolonged  fixation  of  the  eyes.  In  this  state  the  eyes  are  closed  or 
half  closed,  and  the  globes  deviate  upwards  and  inwards.  There  is 
complete  relaxation  of  the  muscles,  and  the  limbs  fall  when  raised. 
Myotatic  irritability  is  greatly  augmented,  and  there  is  an  extra- 
ordinary increase  in  the  mechanical  excitability  of  the  nerves  and 
muscles,  so  that  contraction  follows  not  only  a  tap  on  the  muscles 
but  pressure  on  the  nerves.  A  pointed  object  pressed  on  the  "  motor 
point "  of  a  muscle  will  put  it  in  action  just  as  does  faradism. 
In  the  limbs  and  trunk  the  contractions  thus  produced  continue; 
they  may  even  persist  after  the  patient  has  emerged  from  the 
lethargy,  and  can  only  be  removed  by  stimulation  of  the  antagonists. 
In  the  face,  the  contraction  ceases  when  the  pressure  is  discontinued. 
There  is  complete  ansesthesia,  not  only  in  the  skin  but  also  in  the 
organs  of  special  sense.  If  the  eyelids  are  raised  in  a  lighted  room, 
the  lethargy  passes  into  the  first  condition,  that  of  catalepsy,  and  if 
only  one  eyelid  is  raised,  the  change  occurs  only  on  the  corresponding 
side,  so  that  the  two  conditions  co-exist  and  can  be  contrasted. 

•  '  ProgrH  m^.,'  1882,  p.  124;  and  <  Le9oiu  MaL  Syi.  Nerv.' 
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3.  The  tliird  condition  ib  termed  tomnamhulistie.  It  mar  der^lop 
primarily  on  peraistent  fixation  of  an  object  by  the  eycB,  oi  throuijli 
thu  action  of  &  repeated  monotoaous  Eensory  impression,  and  itnuT 
be  produced  also  io  the  condition  of  catalepsy  or  lethai^  by  pni'lj 
rubbing  the  top  of  the  stull.  In  this  condition  the  eyes  are  cV-^ 
or  half  closed  ;  there  te  a  aleepy  look  ;  the  relaxation  of  the  Itmhi  ii 
less  complete  than  In  the  lethargic  condition  ;  niyotatic  irritabiiitj  u 
normal,  and  there  ia  not  the  by  per- excitability  of  the  nerves  ui4 
miiscleB  ihat  charactcriBCB  the  state  of  lethargy,  but  rigidity  of  tlit 
liuiba  may  be  produced  by  gently  stroking  the  akin,  and  there  is  Uieu 
considerable  resistance  to  passive  moTement.  Seoeibility  ia  not  lost, 
and  there  is  an  increased  seasitiveness  to  certain  cutaneous  ia- 
pressions.  Automatic  actions  of  complex  cbaracter  can  readily  it 
produced  by  example.  This  condition  can  be  made  to  pass  into  tbe 
lethargic  state,  with  neuro-muscular  hyper-excitabillty,  by  gentle  pRt- 
sure  with  the  finger  on  the  eyeballs. 

Similar  phenomena  may  be  produced  in  many  hysterical  palientt 
in  this  country,  Wlien  the  tendency  to  these  couditions  is  strung, 
the  patients  often  pass  into  them  spontaneously. 


Catalepst. 

Spontaneous  catalepsy  has  been  met  with  in  both  scies  and  at  Tarioni 
ages,  from  six  to  siity,  but  it  is  most  frequent  in  the  female  sei  ud 
io  eiirly  adult  life.  It  thus  occurs  chiefly  when  hysteria  is  most 
oommoQ,  and  in  most  cases  there  are  other  distinct  symptoms  of  iLil 
neurosis  ;  when  there  are  not,  the  cause  of  the  disorder  is  generallr 
such  as  might  give  rise  to  an  hysterical  attack.  Nervous  eihanslioD 
is  tbe  common  predisponent,  and  frequent  immeiliate  causes  are  emiv 
tional  disturbance,  especially  religious  excitement,  sudden  alarm,  or 
blows  on  tbe  head  or  back.  It  occasionally  occurs  in  the  canrsa  of 
mental  affections,  especially  melancholia,  and  has  been  said  to  occur 
in  epilepsy,  but  its  connection  with  tbe  latter  disease  is  very  dcntitfiiL 
In  an  imperfect  form,  it  has  been  supposed  to  be  a  consetjiK'nce  at 
malarial  poisoning,  and  has  been  observed  in  some  toxic  coudilioai, 
such  as  chloroform  narcosis.  Very  rarely  a  similar  conJitioo  bu 
been  met  with  in  tbe  course  of  acute  organic  diseases  of  llie  train, 
especially  in  meningitis. 

Sthptohs. — In  some  cases  headache,  giddiness,  or  hiocongti  hit 
preceded  tbe  attack.  The  onset  of  the  special  symptoms  ia  niuaOy 
sudden,  commonly  with  loss  of  consciousness.  The  whole  or  part  at 
the  muscular  system  passes  into  a  state  of  rigidity.  Tbfl  limba 
remain  in  the  position  they  occupied  at  the  onset,  as  if  petrified. 
The  muscular  rigidity  is  at  first  considerable,  and  morement  it 
resisted;  but  after  a  short  time  tbe  limbs  can  be  mored,  aad  tluv 
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remain  in  any  position  in  which  thej  maj  be  placed.  The  resistance 
to  passive  moyement  is  peculiar ;  it  is  as  if  the  limbs  were  made  of 
wax,  and  hence  the  condition  has  been  termed  flexibility  eerea.  The 
rigidity  commonly  yields  slowly  to  gravitatioD.  The  countenance  is 
usually  expressionless.  The  respiratory  moyements  and  heart's 
action  are  weakened.  Substances  placed  in  the  back  of  the  mouth 
are  swallowed,  but  slowly.  The  state  of  sensibility  varies ;  in  pro- 
found conditions  of  catalepsy  it  is  lost  to  touch,  pain,  and  electricity, 
and  no  reflex  moYoments  can  be  induced  even  by  touching  the  con- 
junctiva. In  other  cases  partial  sensibility  remains,  and  reflex  pheno- 
mena may  be  excited.  In  rare  instances  paroxysmal  hypersBsthesia  is 
present.  Consciousness  is  frequently  lost,  but  may  remain  more  or  less 
obscured,  rarely  intact.  The  temperature  is  commonly  lowered.  The 
attack  may  last  a  few  minutes  or  several  hours.  Becovery  is  gradual 
or  sudden ;  it  is  common  for  the  patient  at  first  to  be  unable  to  speak. 
Sometimes  a  strange  periodicity  may  be  observed  in  the  occuixence  of 
the  paroxysms.  In  the  intervals  between  the  attacks,  headache,  gid- 
diness, or  hysterical  manifestations  may  be  present,  or  the  patient  may 
feel  and  seem  perfectly  well. 

Patholoot. — In  the  passive  movement  of  a  limb,  the  muscles  have 
their  course  lengthened  or  shortened,  by  the  approximation  or  reces- 
sion of  their  points  of  attachment,  yet  they  remain  in  a  state  of  tonic 
contraction  uniformly  adapted  to  their  shortening  or  elongation.  This 
must  be  the  result  of  adjusted  activity  of  the  motor  cells  of  the  spinal 
cord,  determined  by  the  afferent  impressions  from  the  muscle-nerves, 
the  result  of  increased  or  lessened  tension  ;  we  have  seen  (voL  i)  that 
tension  is  one  of  the  modes  in  which  they  are  stimulated.  If  the 
adjusted  activity  of  the  cells  and  tonic  contraction  of  the  muscles  are 
abnormally  great,  although  varied  in  normal  proportion,  the  state  of 
the  limb  must  be  that  which  exists  in  catalepsy.  We  cannot  be  wrong 
in  assuming  this  mechanism.  But  the  spinal  cells  are  influenced  by 
those  of  the  cerebral  cortex,  which  are  apparently  also  regulated  by 
afferent  impulses  from  the  muscles  (see  vol.  i,  p.  202),  and  it  is  probable 
that  the  over-action  arises  here,  and  that  the  state  of  the  spinal 
mechanism  is  secondary.  This  is  probable,  first  because  no  simple 
excess  of  the  action  of  the  spinal  centres,  known  to  be  such,  gives  rise 
to  the  phenomenon  ;  and  secondly,  because  the  state  can  be  produced 
by  influences  acting  on  the  cortex,  and  disturbing  its  higher  functions. 
The  lower  cortical  centres  seem  to  be  controlled  by  the  higher,  and  the 
control  is  evidently  deficient  in  hysteria,  in  which  catalepsy  especially 
occurs.  A  deficient  control  of  the  motor  centres  of  the  cortex,  per- 
mitting their  over-action,  regulated  by  the  afferent  impulses,  and 
repeated  in  the  spinal  cord,  is  the  best  theory  we  can  at  present  frame 
of  the  process  of  catalepsy. 

The  Diagnosis  of  the  condition  presents  no  difficulty.  Many  cases 
of  simple  trance  have  been  included  under  the  term  "  cataJep^/*  but 
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it  is  better  to  restrict  the  name  to  the  condition  in  which  the  peculiar 
rigidity  exists.  Oontracture  of  one  or  more  limbs  may  co-exiHt  with 
hysterical  trance,  but  the  fixed  rigidity  cannot  be  oYercome.  The  pro- 
gnosis is  favorable  in  simple  catalepsy  in  proportion  to  the  freedom, 
during  the  intervals,  from  affections  of  sensibility  or  motion.  In 
pronounced  hysteria  and  psychical  affections,  the  condition  is  cften 
obstinate. 

Tbeatmbitt. — During  the  attack  itself,  little  can  be  done  save  an 
attempt,  which  may  be  repeated  at  intervals,  to  rouse  consciousness  by 
external  stimulation.  The  ordinary  applications,  ammonia  to  the 
nostrils,  cold  douches,  &c.,  often  fail.  A  pinch  of  snuff  will,  howerer, 
often  succeed.  Another  effectual  stimulant  is  faradism,  which 
may  be  applied  to  a  limb  or  to  the  back.  The  current  should  be 
gentle  at  first,  and  gradually  increased.  Emetics  are  also  useful  in 
cutting  short  an  attack.  Injections  of  tartar  emetic  into  the  Teins 
have  been  used  with  success,  but  can  hardly  be  recommended.  The 
subcutaneous  injection  of  apomoi-phia,  -^  to  -^  ot  a  grain,  is 
a  safe  and  efficient  remedy  for  such  paroxysmal  conditions  (see 
p.  1030).  In  the  intervals  between  the  attacks  the  treatment  is  tiiat 
of  hysteria. 


Tbance;  Lxtrabot. 

Trance  or  lethargy,  as  it  occurs  spontaneously,  is  a  peculiar  sleep- 
like state,  from  which  the  patient  cannot  be  roused,  or  can  be  roused 
only  imperfectly,  and  which  is  not  due  to  organic  disease  of  the  bndn 
or  to  any  poison.  The  morbid  state  in  which  a  patient  has  paroxysnud 
attacks  of  true  sleep,  from  which  he  can  be  completely  roused,  should 
be  distinguished  from  true  trance. 

Causes. — Trance,  like  catalepsy,  occurs  chiefly  in  association  with 
hysteria,  and  has  the  same  general  causation.  But  the  condition  is  rare. 
Briquet  met  with  onlj  three  instances  among  the  large  number  of  cases 
of  bynteria  he  had  observed.  Only  four  examples  have  come  under 
my  own  notice.  Most  of  the  subjects  are  females  between  twelve  and 
thirty  ;  rarelj  it  occurs  in  children  or  young  men ;  still  more  rarely  in 
adult  men.  Neuropathic  heredity  often  exists;  the  mother  of  one 
patient,  for  instance,  was  insane.  Among  rare  causes  that  have  been 
described  are  excessive  brain-work,  and  exhausting  diseases  such  as 
typhoid  fever.  Several  cases  have  been  observed  after  influenza. 
Injury  to  the  head  has  sometimes  been  followed  by  it,  apparently 
rather  through  the  emotional  disturbance  than  through  any  physiad 
lesion.  Thus  one  patient,  who  had  an  attack  after  a  blow  on  the 
head,  had  had  similar  attacks  in  connection  with  mental  depression 
(Marduel).     Emotional  disturbance,  or  severe  mental  strain,  is  often 
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the  immediate  excitant,  or  an  attack  maj  follow  an  hysterical  conyoL 
sion.  Weir  Mitchell  has  described  a  case  in  which  conversation  on 
any  unpleasant  subject  would  bring  on  an  attack.  In  one  celebrated 
case,  that  of  Colonel  Towusend,  the  state  could  be  induced  voluntarily, 
and  in  one  attack  so  induced  he  died.  Voluntary  induction  is  not 
uncommon  in  the  East.  The  production  of  the  state  in  hysterical 
subjects  has  been  already  described. 

A  similar  condition  is  sometimes  observed  in  the  insane,  especially 
in  the  subjects  of  chronic  delusional  insanity.  Sleep,  during  which 
liquids  are  swallowed,  may  last  for  four  or  six  weeks.  Several  such 
attacks  may  be  separated  by  intervals  of  a  few  days  or  a  fortnight. 
They  occur  without  obvious  exciting  cause.* 

Symptoms. — The  onset  of  the  common  form  of  trance  is  usually 
sudden.  In  one  case  that  came  under  my  notice,  a  girl  went  into  a 
room  by  herself,  and  was  found,  shoitly  afterwards,  in  a  state  of 
trance-sleep  that  lasted  forty-eight  hours.  Another  case,  recorded  by 
Madden,  came  on  in  a  similar  manner,  and  lasted  for  a  fortnight. 
The  onset  has  been  occasionally  attended  by  a  sensation  resembling 
the  globus  hystericus.  In  the  cases  after  typhoid,  the  delirium  of 
the  fever  has  passed  into  a  condition  of  comatose  sleep  that  lasted  for 
seyeral  weeks ;  this  sequel  may  be  connected  with  the  marked  mental 
weakness  or  loss  of  speech  that  sometimes  succeeds  this  disease. 
After  influenza,  a  patient  has  suddenly  passed  into  such  trance-sleep, 
and  has  wakened  spontaneously  after  a  few  hours  or  days. 

During  the  trance  state  the  face  is  usually  pale.  The  limbs  are 
relaxed,  as  a  rule,  throughout  the  attack,  but  sometimes  there  has 
been  brief  initial  stiffness,  or  occasional  transient  cataleptic  rigidity ; 
tonic  spasm  and  distinct  hy steroid  convulsions  have  occurred  from 
time  to  time  in  some  cases.  The  eyelids  are  closed,  and  attempts  to 
open  them  are  resisted.  The  eyeballs  are  usually  directed  upwards 
and  to  one  side ;  in  hysterical  trance  they  sometimes  converge.  The 
pupils  are  moderately  dilated  or  contracted,  and  almost  always  act  to 
light.  Iteflex  action  in  the  limbs  has  been  lost  in  deep  trance,  increased 
in  slight  cases,  and  cutaneous  stimulation  sometimes  induces  muscular 
contracture.  The  reflex  action  from  the  conjunctiva  and  nose  may 
be  lost,  and  pressure  on  the  ovarian  region,  if  this  was  tender,  may 
have  no  effect.  In  profound  trance  the  mental  functions  seem  to 
be  in  complete  abeyance,  but  in  slighter  degrees  the  patient  may  be 
aware  of  all  that  passes,  although  unable  to  make  even  the  slightest 
manifestation  of  consciousness.  The  special  senses  may  even  he  un- 
naturally acute.  Occasionally  there  is  evidence  of  spontaneous  mental 
action,  analogous  to  dreaming,  manifested  by  exclamations,  and  even 
by  movements;  in  rare  cases  there  is  the  "obedient  automatism"  so 
conspicuous  in  the  induced  trance,  in  which  hallucinations  can  be 
generated,  and  actions  excited,  by  suggestions  made  to  the  patient. 

*  See  Szezypionki,  'Ann.  m^.-ptjch.,'  Nov.,  1891. 
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The  pulio  ia  Email  and  the  sounds  of  tbe  heart  are  weaker  tliu 
normal,  and  have  eTen  been  scarcelj  audible.  Its  frequency  maybe 
norma],  increased,  or  leasened ;  in  one  case  it  fell  to  40  per  minute 
(Weir  MiUiliell).  The  respiration  ma;  present  aimilar  cban^i,  ud 
may  be&>me  so  gentle  and  delibemte  as  to  be  scarcely  perceptible;  it 
11  said  that  even  a  mirror  over  the  month  may  be  undimmed.  Bhyth- 
mical  variations  have  been  observed.  The  temperature  is  normal  ia 
tbe  central  parts,  lowered  in  the  jwriphery.  Urine  may  be  retained 
in  the  bladder  or  passed  into  tbe  bed.  Thus  the  extreme  degree  of 
trance  may  involve  such  a  depression  of  the  vital  functions  that  the 
patient  may  seem  to  be  dead.  This  state  has  been  chilled  "detth- 
trance,"and  has  furnished  the  theme  for  many  a  sensational  itorj, 
but  the  most  ghastly  incidents  of  fiction  have  been  rivalled  by 
authenticated  facts.  During  the  recent  influenza  epiiiemic,  tbe  pre> 
parations  were  advanced  for  the  funeral  of  a  man  who  had  pasted 
into  this  condition  ;  just  before  it  was  too  late,  si^us  of  life  wen 
obseiTed. 

The  duration  of  trance  has  been  a  few  hours,  a  few  days,  or  sevenl 
weeks.  Barely  it  has  been  said  to  last  for  many  nioutba.  In  caiei 
that  last  more  than  a  fev  days,  there  are  remissiona  in  which  the 
patient,  half  awake,  will  take  food  and  then  relapse  into  stupor.  Is 
cases  of  long  duration  the  Irance  after  a  time  gets  leas  profound. 
The  termination  is  often  mnrked  by  sighing  breathing,  and,  if  sudden, 
may  be  accompanied  by  vaso-motor  disturbance,  and  even  by  eitravt- 
sations  into  the  skin.  In  one  case  of  deatli-lrauce  it  is  said  that  iht 
preparations  for  fastening  down  the  coffin-lid  caused  a  copious  awest 
to  break  out.  After  prolonged  trance  has  passed  away,  profound 
nervous  prostration  remains  for  a  time,  sometimes  with  mental  dnl- 
ness.  The  condition  may  recur,  even  many  times.  A  soldier  slept 
for  seventy  or  eighty  hours  on  sii  occasions  during  tbe  course  of  two 
years  (Slarduel) .  Most  cases  end  favorably.  The  extreme  deprestioa 
of  the  vital  functions  seems  to  enable  life  to  be  maintuiued  for  a  long 
time  on  a  very  small  amount  of  nourtsbment.  A  few  caaus  of  detth 
are  on  record;  in  one  of  these  tbe  trance  sucoeeded  typhoid  fever. 

FATHOLoar. — No  changes  have  been  found  after  death  to  explain 
the  nature  of  trance,  which  is  as  mysterious  as  is  that  of  ordiuaty 
eioep.  It  uauuot  be  eipUint-d  by  the  assumption  of  mere  cerebral 
anramia,  for  this  may  be  profound  without  tmuc-e,  and  the  signs  d 
vascular  depression  commonly  succeed  the  onset.  Tbe  phenomena 
viewed  iu  the  li)^ht  of  the  induced  varieties,  suggest  rather  a  stated 
inhibition,  or  at  least  inaction,  of  the  nei've-cells  subserving  the  hightr 
psychical  functions,  and  that  the  morbid  state  spreads  to  lower  centia 
in  varying  degree. 

DiAONoais. — The  diagnosis  of  trance  rests  on  the  impossibility  of 
rousing  tbe  sleeper,  combined  with  the  absence  of  anjr  evidence  of  * 
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local  cerebral  lesion  or  a  toxic  cause.  Other  diagnostic  symptoms  are 
the  pallor  and  yascular  depression,  the  occurrence  of  convalsiTe 
phenomena  of  bysteroid  type,  and  the  preyious  existence  of  other 
manifestations  of  hyttteria.  These  symptoms  sufficiently  distinguish 
trance- sleep  from  apoplexy,  for  which,  at  the  onset,  it  is  sometimes 
mistaken.  The  distinction  from  catalepsy  rests  on  the  muscular 
relaxation. 

In  cases  of  "  death-trance,"  in  which  no  sign  of  vitality  can  be 
recognised,  the  presence  of  life  may  be  ascertained  (1)  by  the  absence 
of  any  sign  of  decomposition ;  (2)  by  the  normal  appearance  of  the 
fundus  oculi  as  seen  with  the  ophthalmoscope ;  (3)  by  the  persistence 
of  the  excitability  of  the  muscles  to  electricity.  This  excitability  dis- 
appears in  three  hours  after  actual  death.  In  a  case  observed  by 
Bosonthal,  thirty  hours  after  supposed  death  the  muscles  were  still 
excitable,  and  in  forty-four  hours  the  patient  awoke. 

Pbognosib. — ^In  most  cases  of  lethargy  the  ultimate  prognosis  is 
good.  The  slighter  the  degree  of  the  trance  the  shorter  is  likely  to 
be  its  duration.  The  prognosis  is  grave  only  when  the  lethargy  has 
been  preceded  by  a  state  of  great  physical  depression,  especially  when 
the  condition  has  succeeded  an  acute  disease. 

Tbeatment. — The  treatment  has  to  be  directed  to  two  ends ;  the 
maintenance  of  life,  and  the  arrest  of  the  trance.  Advantage  must  be 
taken  of  any  intervals  of  semi-consciousness  to  give  nourishment  in  a 
concentrated  form.  If  swallowing  is  continuously  impossible,  food 
must  be  given  by  the  nasal  tube,  or  by  enemata.  Warmth  should  be 
applied  to  the  extremities,  and  care  taken  to  prevent  bedsores.  In 
severe  cases,  every  attempt  at  arrest  is  often  fruitless.  In  cases  of 
moderate  severity  stimulation  of  the  skin  is  effective  in  rousing  the 
patient.  The  most  powerful  cutaneous  excitant  is  strong  faradism. 
In  one  case,  which  had  lasted  for  thirty-six  hours,  1  found  that  the 
application  of  strong  faradism  to  the  arm  quickly  cut  short  the  trance. 
In  another  case,  which  lasted  for  several  months,  this  treatment  had 
for  a  long  time  no  influence ;  afterwards  the  patient  could  be  partially 
roused  for  a  short  time  by  faradism,  and  by  repeating  the  application 
at  the  same  hour  every  day,  a  tendency  to  periodical  waking  was 
established,  the  remissions  became  longer  and  more  complete,  and  the 
attack  was  ultimately  brought  to  an  end.  Nervine  stimulants,  such 
as  ether  and  valerian,  may  be  given  by  the  bowel,  or  sulphuric  ether 
may  be  injected  subcutaneously.  Alcohol  must  be  given  with  caution 
and  in  small  quantities;  enemata  of  strong  coffee  are  often  more 
usefuL  It  is  probable  that  nitro- glycerine,  or  the  inhalation  of 
nitrite  of  amyl,  would  have  considerable  influence.  Transfusion  of 
blood  has  been  proposed,  and  would  be  justified  in  cases  following  ex- 
hausting disease  when  death  is  threatened.  The  recurrence  of  attacks 
must  be  prevented  by  the  improvement  of  health,  physical  and  moral. 
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TBANCE   AND  CATALEPSY. 


Harcolepbt. — Tbe  term  "narcolepsy"  baB  h&en  used  in  »ei«sl 
senses,  but  is  beat  applied  to  a  condition,  for  whicb  eome  namf  u 
needed,  in  whicli  there  is  a  tendency  to  fali  into  sound  sleep  for  i 
short  time,  uaually  for  a  few  mimueB.  ravely  for  an  hour  or  moM. 
The  condition  is  diatinguished  from  trance  by  the  brenly  at  tbe 
attacks  ot  sleep,  by  their  strong  tendency  to  recur,  and  by  the  (vi 
that  the  patient  can  commonly  be  roused  at  any  time  from  tie  wodl- 
tion.  In  some  cases,  the  malady  has  been  apparently  the  result  d 
some  peculiarity  of  the  nervous  system.  Thus,  in  one  recorded  ate, 
a,  man  had  been  liable,  all  through  his  life,  to  such  attacks  of  sle^ 
which  were  indui'ed  by  most  varied  influencea.  He  bad  »  dsmI 
fistula,  and  whenever  a  probe  was  passed  down  this,  he  fell  adfcp. 
In  other  cases  the  affection  comes  on  in  adult  life,  and  passes  an; 
after  lauting  for  a  few  months  or  years.  Thus  in  one  girl,  the  attach 
commenced  at  sisteen,  and  continued  till  she  came  nuder  treatoat 
at  twenty-two.  She  would  suddenly  feel  drowsy,  her  eyelids  droopei 
in  a  moment  she  was  sound  asleep,  and  after  about  fire  minutes 
woke  np  quite  fresh.  Intensely  vivid  dreams  accompanied  the  «leep, 
hut  she  never  could  recall  their  details;  sometimes  sbe  wonld  speak 
aloud  in  the  dream.  There  was  no  change  in  the  colour  of  the  faw. 
After  deficient  sleep  at  night,  the  sleep  attacks  tasted  longer,  aome- 
times  even  balf  an  hour.  She  could  be  readily  waked  at  ani  timt, 
and  by  an  effort  could  keep  off  the  attack,  but  then  could  not  b€lp 
yawning  continuuily,  and  felt  uncomfortable.  There  was  norw 
headache.  Such  attacks  occurred  four  or  five  times  a  day,  when  tht 
was  engaged  in  sedentary  occupations  or  studies,  but  when  shs  led  U 
active  life,  as  on  a  holiday,  they  would  be  absent  for  two  or  tlirM 

Tbe  characters  that  separate  this  affection  from  ordinary  traOM 
have  been  already  mentioned.  It  is  most  likely  to  be  confounded 
with  minor  epilepsy,  but  from  this  it  is  sharply  distinguished  by  ibt 
perfect  resemblance  of  (he  attacks  to  ordiaa.y  sleep  in  their  onset  and 
character.  When  a  feeling  of  somnolence  is  the  warning  of  an  attsA 
of  true  petit  mal,  the  unconsdousneas  lasts  only  a  few  niotnaitik* 
An  active  life  with  change  of  scene  is  probably  the  mo^t  important 
element  in  treatment.  In  tho  case  mentioned  above,  no  drugs  did  U 
much  good  as  &  combinaliun  of  cafTeine  and  nitro-glycerine,  whlck 
almost  entirely  arrested  tbe  attacks. t 


■  The  t 


■rcolepay"  hu  been  aawijely  applied   alw  to   ndi 


t  Somefonai  of  lethorgio  ilMp  hive  been  dittin^uiihe^  M  "  Oaj-rt's  dii«M« "  ft 
inre  form,  fiiUl  in  ft  tew  muntba,  soiueirbKt  like  Afrioin  letbugy),  "  Uniier'*  4iMM*' 
(Buuimer  luuiiinleace  among  tbe  S>iiu},  and  "  Wvruiclie'a  diHHiw,"  in  wblik  *1«| 
ha*  bevn  the  reiulc  of  acute  iiiftuumation  of  Ibi^  Ducleur  grDy  matter  btaatk  tk 
cor|)on  qiiadrigemiua.  Tlia  fact  that  gradualty  deepening cuuia  niajr  badaaMMd 
an  organic  lesion  don  not  jnitif;  tlie  wcription  of  all  fornu  of  letbariy  to  sacb  i 
Vra.eH  (Maulhner,  •  Wien.  QeMllich.  der  Aerxt«a,'  Uay,  18iKI>. 
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African  Lethabqt. — A  curious  malady,  presenting  similar  somno- 
lence' but  of  very  different  nature,  is  the  "  sleeping  sickness  "  of  the 
West  Coast  of  Africa,  met  with  cLiefly  in  the  Congo  and  Sierra  Leone 
regions.  It  is  said  to  prevail  less  at  the  coast  than  inland,  and  to  be 
especially  severe  in  the  valley  of  the  Congo.  It  affects  exclusively 
negroes  (by  whom  it  is  much  dreaded),  and  occurs  in  both  sexes  and 
at  all  ages,  but  is  most  frequent  in  males  between  twelve  and  twenty. 
Except  that  depressing  emotions  seem  to  predispose  to  it,  the  proxi- 
mate causes  are  entirely  unknown.  Europeans  living  in  the  same 
localities  are  exempt.  Swelling  of  the  cervical  glands  sometimes 
oocurs  at  the  onset,  and  they  are  excised  by  the  native  doctors  as  a 
remedial  measure ;  but  the  condition  is  not  invariable,  and  its  influ- 
ence is  doubtful.  The  general  health  at  first  is  good.  There  is  a 
gradually  increasing  tendency  to  somnolence,  and  the  patient  will  fall 
asleep  at  various  and  unusual  times,  at  his  work  or  over  bis  meals. 
A  tendency  to  persistent  drooping  of  the  upper  lids  sometimes  occurs 
at  the  onset.  At  first  he  can  be  roused,  and  if  treated  by  cutaneous 
stimulation  and  purging,  the  symptoms  may  be  removed  for  a  little 
time,  but  they  soon  recur  and  increase  in  spite  of  treatment;  the 
periods  of  sleep  grow  longer  and  more  frequent  until  the  patient  is 
always  asleep,  is  reduced  to  a  merely  "vegetative"  existence,  and 
ultimately  cannot  be  induced  to  take  food.  He  gradually  emaciates, 
and  dies  at  the  end  of  three,  six,  or  twelve  months  from  the  onset  of 
the  symptoms.  Just  before  death  the  disposition  for  sleep  often 
ceases.  The  disease  is  extremely  fatal.  Gu^rin  met  with  148  cases, 
aJl  of  which  died.  The  observations  of  Gore  and  others  place  the 
mortality  somewhat  lower — at  about  80  per  cent.  Post-mortem 
examination  has  revealed  only  hvpersemia  of  the  arachnoid,  slight 
signs  of  chronic  meningitis,  but  no  considerable  excess  of  fluid  within 
the  ventricles  or  outside  the  brain.  The  cerebral  substance  is  usually 
pale.  FHfLria  sanguinU  has  once  been  found  in  the  blood,*  but  appa- 
rently only  as  a  coincidence.  In  some  cases  with  organic  brain  disease, 
it  would  seem  as  if  the  symptoms  had  acquired  a  special  character  from 
the  cause  of  the  lethargy,  whatever  it  is.  Poisoning  by  a  fungus 
growing  on  cereals  has  been  suggested,  but  the  malady,  once 
established,  progresses  steadily  in  spite  of  change  of  residence  and  of 
diet.  No  treatment  appears  to  influence  the  symptoms.  Only  one 
observer  (McCarthy)  has  seen  good  from  excision  of  the  cervical 
glands.  This  mysterious  affection — mysterious  in  more  respects  than 
are  recognised  by  those  who  have  theorised  about  it — clearly  needs 
more  systematic  investigation  than  it  has  yet  received.t 

It  is  clear,  moreover,  that  a  tendency  to  somnolence,  increasing  gradu- 
ally to  lethargy  and  coma,  is  the  expression  of  morbid  blood-states  more 

•  S.  Mackenzie, '  Lancet,'  1890. 

t  The  most  recent  account  of  the  disease  is  by  Junker  v.  Luigegg, '  Wien.  med* 
Wochenschr,'  1891. 
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often  in  tropical  countries  than  in  temperate  regions.  Sncli  i 
have  been  observed  in  South  America,  atteitded  with  pTreiia,'with 
ily  trifling  secondary  changes  in  the  brain,  but  with  the  eulai^ 
meiit  of  tbe  spleen  that  shows  a,  morbid  state  of  the  blood.  TIh 
syniploms  of  iLeae  cases  differ,  in  esBential  particulara,  from  tiw 
African  malady. 
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'jpochondriasie  la  a  morbid  state  of  the  nervous  ejEtem  in  wl 
tbere  ia  mental  depresaion  due  to  erroneous  ideas  of  each  bodilT 
ailments  as  miglit  conceivably  be  ['resent.  This  limitatioa 
sary  to  diatluguiah  the  condition  from  those  forms  of  actual  ineaiiiTj  in 
wliich  there  ia  a  delusion  of  the  eiiateuce  of  some  impossible  ailment 
— impossible  either  in  ita  nature  or  else  by  reason  of 
patibility  with  life.  A  patient,  for  instance,  who  thinks  tb&t  hu 
spinal  cord  has  become  detached  from  the  braio,  or  who  believes  tlut 
his  throat  is  hermetically  closed,  is  insane,  not  hypochondriaol.* 
The  term  ia,  moreover,  almoat  eicluaively  applied  to  the  couditiOQ 
above  defined  when  this  is  met  with  in  men.  A  similar  state  ia 
femalea  is  regarded  aa  forming  part  of  "hysteria."  Tbe  name  hu 
come  down  to  ua  from  the  timea  of  Hippocrates  and  Oaten,  aud.  Wl* 
"  melancholy,"  had  its  origin  in  the  idea  tbat  the  conscious  life  wu 
largely  influenced  by  "vapours,"  &c.,  produutd  in  the  abdomiosi 
orgauB.  It  was  not  until  the  early  part  of  the  present  century  that 
tbe  disease  was  generally  ailmitted  to  be  one  of  the  brain.f 

Gattbks. — The  affection  conaiats  in  a  particular  diapoaitioD  of  ths 
brain,  -which  leads  to  hiibitual  aniiety  without  adequate  cause,  uid  to 
the  concentration  of  this  anxiety  on  the  individual's  own  hekltL 
Tbis  morbid  tendency  ia  often  a  matter  of  individual  temperameati 
which  may  he  the  result  of  neurotic  inheritance ;  the  most  setera 
forms  occur  in  persona  whose  family  presents  a  tendency  to  inasnity> 
In  other  cases  there  is  no  morbid  heredity,  but  tbe  state  is  acquired 
through  persistent  ill-health,  wliicb  sets  up  the  morbid  mi^ntal  bsbil 
of  self-attention  and  concern.  These  two  causal  varieiies  may  b« 
termed  the  "acquired"  and  the  "temperamental"  forms.  Tbea^ 
at  which  liypiichondriasis  comes  on  varies  according  to  its  causes.  Itia 
scarcely  known  in  childhood,  but  wheu  due  to  inherited  t^mptn^ 
>  It  ii  uufortuiute  thit  Blieniit*  lometimea  appl;  tbe  term  to  tlie  emttm  of  inMoilf 
witli  lomatic  deluiioiiij  tliU  ii  coaLnry  to  iti  cDitoiii&ry  ukl  and  prodaotit* 4I  en 

f  Ad  interesting  ikeleh  of  the  blatory  of  bypocbnnilriui*  U  ^tm  Id  OoOai 
Anatie'j  article  on  tbe  disease  in  Rtjnijlda'  'SjrstEiii  of  Medidri^'  vol.  Ii. 
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ment  it  often  becomes  established  quite  early  in  adnlt  life,  and  some- 
times is  even  distinct  in  youth.  It  may,  however,  commence  at 
any  period,  and  the  acquired  form  often  commences  in  or  after 
middle  age. 

Hjpocbondriasis  seldom  develops  without  some  exciting  cause  in 
the  shape  of  a  distinct  bodily  ailment,  although  this  is  often  very 
trifling  in  degree.  It  suffices,  however,  to  give  rise  to  unpleasant 
sensations,  which  excite  attention  and  give  rise  to  concern.  Dyspeptic 
troubles  are  tbe  most  common  excitants;  others  are  palpitation  of  the 
heart,  and  weakniM  of  the  nervous  system  ;  but  there  is  hardly  any 
part  of  the  body  in  which  functional  distiirbiince  may  not  be  the 
starting-point  of  tbe  malady.  When  the  attention  has  once  become 
fixed  on  a  bodily  sensation,  and  this  has  become  the  basis  of  a  fancied 
malady,  other  feelings  elsewbere  are  soon  perceived ;  corresponding 
ailments  are  imagined,  and  any  trifling  disorder  is  magnified  into 
a  serious  disease. 

Stmptoms. — In  hypocbondriasis  there  are  three  chief  elements: 
excessive  anxiety  regarding  tbe  personal  health ;  undue  attention 
to  any  indications  of  derangement,  especially  to  the  various  sen- 
sations emanating  from  the  organs  of  the  body ;  and  lastly,  as  tbe 
consequence  of  these,  there  is  some  false  idea  that  disease  is  present 
which  does  not  exist.  Occasionally  the  last  is  absent ;  the  patient 
may  know  and  realise  that  he  is  free  from  any  serious  malady,  bat  he 
is  rendered  miserable  by  the  continuous  discomfort  he  experiences. 

This  discomfort,  as  already  stated,  often  has  its  origin  in  some 
actual  disorder,  but  it  is  always  vastly  increased  by  tbe  habitual  atten- 
tion paid  to  the  sensory  impressions  proceeding  from  tbe  organ 
deranged,  or  from  otber  parts  when  there  is  no  local  disorder.  The 
influence  of  attention  has  been  already  mentioned  in  the  account  of 
'*  cephalic  sensations  "  (p.  863),  which  often  form  part  of  the  symptoms 
of  hypocbondriasis,  and  the  statements  there  made  are  applicable  to 
all  the  various  sensory  impressions  from  other  organs  that  disturb 
the  hypochondriac's  life.  It  is  this  continuous  attention  that  per* 
petuates  the  morbid  state,  and  renders  its  treatment  so  difficult.  Not 
only  are  sensations  attended  to  until  consciousness  is  continually 
under  their  influence,  but  the  patient  is  always  searching  for  indica- 
tions of  the  ill-health  he  dreads.  He  scrutinises  his  tongue  before 
breakfast  and  his  evacuations  after  breakfast,  and  notes,  during  the 
day,  tbe  influence  of  each  meal  on  his  abdominal  feelings,  of  exertion 
on  his  pulse,  and  of  mental  work  upon  his  head.  It  is  easy  for  the 
hypochondriac  thus  to  collect  each  day  a  series  of  "  symptoms  "  which 
he  ponders  over,  endeavours  to  interpret,  and  sometimes  records,  in 
minute  detail,  in  a  diary.  As  an  instance  of  this  morbid  self-observa- 
tion  and  attentive  regard  to  every  real  or  fancied  sensation,  I  may 
quote  verbatim  tbe  description  given  to  me  by  one  of  these  unfortunate 
sufferers,  in  whose  physical  condition  no  other  flaw  could  be  found 
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tiian  trifling  occHsional  indigestion,  "I  do  uot  brfathe  frreildi 
not  breathe  clear.  After  I  did  my  work  yesterday  there  wm  »p»ii 
in  my  temiilea  and  in  tLe  back  of  my  bead.  There  is  a  Utile  pain  v 
the  heel  when  I  press  u]>on  it.  I  huve  a.  sensation  of  lightneES  toaod 
the  sides  of  the  chest.  I  hare  abo  felt  slight  tightness  about  tli« 
km.'i's.  The  appetite  ia  not  the  thing  jit  alL  There  ia  slight  dirt«- 
sioii ;  1  have  not  found  it  to-day.  but  I  did  yesterday.  T..aat  nigbll 
felt  the  food  in  my  throiit.  and  a  iioiae  in  the  chest  a«ch  as  yon  tti 
in  the  ear.  My  ht-ad  is  hot  oa  the  top  now.  Talkiiie  even  for  a 
minutes  seems  to  affect  the  eyes,  and  an  uncomfortable  feeling  cc 
in  them.  This  moruiog  in  the  tmtn,  too,  after  it  stopped.  I  sM 
to  feel  for  a  moment  as  if  I  was  going  backwards  aiid  formirda.  Vj 
forehead  gets  hot  when  I  talk.  Some  days  ago  I  had  an  unoorofofb 
able  feeling  in  the  loiua,  and  afterwards  in  the  bowels,  and  a  we 
1^0  I  had  some  paiu  in  the  armpit."  This  patient  had  do  fake  U 
of  local  illness ;  his  syniptome  were  too  vague  and  varyiog  to  petnl 
bitn  to  entertain  the  idea,  hut  it  was  impossible  to  eoDTJnce  him  th 
there  was  not  some  grave  general  derangement  of  his  healtii.  In  tl 
subjects  of  the  temperamental  form,  with  neurotic  heredity,  ihe 
is  often  alight  renl  derangement  of  the  nervous  system,  headai'bc^ 
neuralgic  pain,  vague  giddiness,  noises  in  the  ears,  aensatioDi  C 
weakness  of  the  legs,  &e.,  which  keep  up  the  mental  state.  Simili 
troubles  occasionally  characterise  also  the  acquired  form,  espedal^ 
in  gouty  subjects. 

In  many  oises,  moreover,  slight  derangement  of  the  functioma 
some  one  ot^aji  constitutes  an  anchor  for  anxiety;  attention  is  focuM 
on  the  local  sensations  so  that  they  attain  an  ever-growing  iot«iuitJ 
and  the  conception  of  a  definite  ailment  becomes  fixed,  sometinM 
ineradicably.     In  some  instances  the  idea  has  its  origiin  not  ao  inn 
iu  the  aensationa  of  the  patieut  himself,  as  iu  the  fact  that  < 
stances  have  brought  the  disease  prominently  nnder  his  notice, 
influence  is,  indeed,  often  operative  when  there  is  no  persibt«nt  hyp 
chondriasis.     Most  medical  students  imagine,  at  some  )>en<.>d  of  tl  ' 
career,  that  they  are  the  suhjei-ta  of  heart  disease.     But  the  Bludf  t 
medicine  provides  the  antidote,  as  well  as  the  bane,  to  all  b«tltl( 
minds.      With  mentiil  instability,  however,  an   idea  ofd 
firmly  rooted.     An  elderly  man  believed  himself  to  be  the  snbjectl 
diabetes,  from  whiih  a  friend  hud  died,  and  he  j^erslsted  in  his  beW 
in  spite  of  the  assurance  that  there  was  no  sugar  iu  bis  mine. 

The  subjects  of  this  disorder  may  have  the  appearance  of  |WTf(l 
health.  Imt  those  in  whom  the  condition  is  of  long  durntion  are  ofti 
caieworn  and  depressed  in  aspect,  and  are  preocciipiwl  in  maiiw 
Their  sufferings  are  described  in  language  that  ia  obviously  exnggontad 
The  amount  of  depression  is  often  very  great,  hut  ia  casta  of  pa 
bypodionilriaais  there  is  scarcely  ever  the  suicidal  tendency  couiM 
in  melanchoha.  Many  sufferers  indeed  are  nervous,  timid  {mtmI 
who  dread  illness  both  for  its  own  a.ike  and  ita  a  pouiUe  patti  to  tl 
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grave.  Occasionallj,  a  temperamental  hypochondriac  may  be  met 
with  who  describes  life  as  shorn  of  all  pleasure  by  his  sufferings,  and 
asserts  that  he  has  suicidal  impulses;  but  if  the  latter  really  exist, 
there  is  generally  more  than  pure  hypochondriasis. 

To  describe  in  further  detail  the  symptoms  of  these  cases  would  be 
merely  to  multiply  particular  illustratious  of  the  general  facts  above 
stated.  There  is  hardly  a  malady  that  is  not  at  times  the  subject  of 
the  morbid  fancy.  The  general  facts  are  true  of  all ;  it  is  only  the 
applications  that  vary.  One  class  of  cases,  however,  commonly 
included  in  this  category,  deserves  special  mention,  the  cases  of 
sexual  hypochondriasis.  Most  of  those  who  wrongly  imagine  that 
they  have  some  ailment  of  the  sexual  organs  do  not  really  suffer  from 
hypochondriasis.  This  erroneous  belief  is  justified  because  it  is 
founded  on  evidence  which  is  adequate  to  cause  the  belief  in  those 
who  have  no  means  of  estimating  its  value.  The  idea  of  spermator« 
rhoea,  however,  sometimes  does  concentrate  the  attention  on  sensa- 
tions from  those  parts,  and  may  set  up  true  hypochondriasis,  by  the 
tendency  to  attribute  to  the  supposed  disease  any  discomfort  that 
may  be  experienced.  But  there  is  no  such  disease  as  spermatorrhoea. 
The  slow  escape  of  the  continuous  secretion  from  the  testicles  is  a 
normal  and  necessary  event;  neither  it,  nor  the  process  of  secretion, 
has  the  slightest  influence  on  the  nervous  system. 

Diagnosis. — The  diagnosis  of  hypochondriasis  depends,  in  the  first 
place,  on  the  exclusion  of  the  disease  from  which  the  patient  imagines 
that  he  is  suffering.  This  of  course  involves  an  accurate  knowledge 
of  the  symptoms  of  each  malady,  and  it  is  necessary  to  exclude  real 
disease  before  the  obvious  mental  state  can  be  allowed  to  influence 
the  diagnosis.  The  danger  that  a  mistake  of  this  character  should  be 
made  depends  on  two  circumstances.  The  first  is  the  neglect  of  the  con- 
sideration just  mentioned  ;  the  manifest  temperament  leads  to  a  hasty 
diagnosis,  and  deters  from  thorough  examination.  It  is  obvious  that 
hypochondriasis  does  not  exclude  organic  disease,  and  that  hypochon- 
driacs not  only  may,  but  at  some  time  must,  suffer  from  such  disease. 
Secondly,  error  is  sometimes  due  to  the  fact  that  the  patient 
suffers  from  some  uncommon  malady,  the  symptoms  of  which  are 
unfamiliar  or  unexpected.  Thus  a  man  with  very  distinct  sym- 
ptoms of  diphtheritic  paralysis  had  been  told  that  these  were  all  due 
to  nervousness  and  fancy,  because  the  patient  was  a  member  of  the 
medical  profession,  the  diphtheria  had  been  doubtful,  and  it  had  been 
acquired  in  an  unusual  way — by  inoculation. 

The  other  diagnostic  question  is  the  distinction  of  hypochondriasis 
from  insanity.  It  is  in  the  permanent  hypochondriac,  with  a  family 
history  of  insanity,  that  this  difficulty  arises.  The  distinction  depends 
chiefly  on  the  reasonableness  of  the  false  ideas.  A  patient  who  has 
unpleasant  sens<itions  in  the  abdomen,  and  believes  that  he  is  suffering 
from  cancer,  in  spite  of  the  assurance  that  he  is  not  cannot  on  this 
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aouount  lie  regarded  as  insane.  But  a  man  who  lielieves  tliU  Id* 
broin  has  been  con  verted  into  auwiiust  is,  by  tbat  lielief,  proved  inauc 
Of  course  pure  hvpochondriasis  miiy  co-eiist  with  other  independrtt 
eTidence  of  insanity,  just  as  it  may  witli  any  other  malady.  Ifccj 
cases,  however,  are  on  the  border  line  between  eouudiiess  and  nnsminii' 
neBB  of  mind^-c&BeH  in  which  the  patient  believes  that  he  is  safltfrntc 
from  some  diseaae,  not  in  itseU  unreasonable,  but  still  out  of  tbt 
question  because  the  evidence  of  it  would  be  tangible,  and  does  not 
exist.  SuL'h  patieuts  are  often  actually  inaatie,  although  ihey  rwinoi, 
and  ought  uot  to  be,  treated  as  such,  unless  the  mind  is  unsound  on 
other  points. 

Proonosis. — The  distinction  between  the  two  forms  of  hyporhon- 
driasis,  the  acquired  and  the  temperanienial,  is  im|>ortant  in  r«gknlU 
prognosis.  The  subjects  of  the  latter  form  seldom  recover;  if  on* 
false  idea  is  removed,  it nother  takes  its  place.  The  ncquired  form.oo 
the  other  hand,  sometimes  passes  away  altogether,  and  the  prosjKcl 
of  recovery  from  it  is  good  in  proportion  to  the  shortDeBs  of  tim«  it 
haa  existed,  and  to  the  degree  of  derangement  of  health  in  which  it 
has  arisen. 

Tbkatkknt, — The  details  of  the  trratnient  of  hypochondriMu  ban 
to  be  varied  to  suit  the  exigencies  of  each  caae  ;  the  principles  are  tbo 
same  in  all.  The  firf^t  thing  is  to  correct  whatever  is  actually  wronz, 
both  in  the  patient's  gener&l  health,  and  also  in  the  organs  to  which 
his  attention  is  directed.  In  acquired  cases,  es}>ecially,  there  is  oftn 
some  weakiiess  of  the  nervous  system  that  may  be  lessened  by  ner»m» 
tonics  and  by  an  improvenient  in  the  patient's  mode  uf  life.  Tbs 
second  element  is  the  removal  of  the  fiilse  ideas  and  the  witbdrawil 
of  the  attention  of  the  patient  from  his  physical  condition.  Tb* 
statements  made  regarding  the  treatment  of  "cephalic  sensations" 
(p.  863)  are  applicable  to  all  forms  of  hy|>ochundriaBiB,  and  it  ii 
unnecessary  to  re|)eat  tbeui.or  to  np|>ty  them  iu  detail  to  similar  kvm- 
ptoms  in  other  parts.  It  is  essential  to  make  the  patient  realise  ho* 
misleading  bodily  sensaliona  often  are  regarding  the  acinat  condilioa 
of  the  parts  from  which  the  feelings  seem  to  proceed,  and  how  eiWD> 
tial  it  is  that  the  sensations  should  be  disregarded.  He  should  aba 
be  made  w  under»<tand  that  his  effurts  to  neglect  them  will  not  be  at 
once  successful,  and  that  perseventnce  for  a  long  time  will  be  neoes- 
sary.  A  grave  responsibility  rests  upon  physicians  who  are  oonsntied 
1<y  ihese  patients.  The  mere  conaiiltatiim,  even  when  the  adxitx  a 
wise,  helps  to  perpetuate  the  morbid  state,  and  it  is  certain  that  tbt 
mere  consideration  of  ■■  What  have  I  to  t«ll  the  doctor?"  often  dort 
more  lu  the  way  of  harm  thmi  the  "  doctor  "  can  do  in  the  way  ot. 
good.  When  all  thut  can  be  done  to  remove  actual  disorder  hai 
accomplished,  it  is  often  light  to  refuse  to  be  any  longer  a  paniv* 
parly    to    the    perpetuation   of    the  symptoms.     Sometime*  ukIi  a 
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refusal,  if  the  groands  £or  it  are  made  clear,  will  do  more  real  good  to 
tbe  sufferer  than  can  be  achieved  bj  auj  other  means. 


NERVOUS  WEAKNESS;    NEXTRASTHENIA. 

It  hak  become  fashionable  to  apply  the  term  "  Neurasthenia  "•  to 
conditions  of  weakness  of  the  nervous  system.  The  use  of  the  word 
has  brought  with  it  a  tendency  to  regard  the  condition  thus  denoted 
as  a  definite  disease.  Books  bave  been  written  about  it,  and  it  has 
been  divided  into  numerous  classes  according  to  the  character  of  the 
symptoms  that  are  present,  and  the  causes  that  give  rise  to  it.  It  is 
convenient  to  be  able  to  designate  the  condition  by  one  word  instead 
of  two,  but  there  is  no  more  justifii-ation  for  regarding  neurasthenia  as 
a  definite  malady,  as  a  disease  due  to  a  definite  morbid  process,  or  even 
as  an  affection  characterised  by  a  well-marked  group  of  symptoms, 
than  there  is  for  adopting  a  similar  course  with  regard  to  **  debility  " 
among  general  diseases.  "Neurasthenia"  underlies  and  may  cause 
a  large  proportion  of  the  functional  diseases  of  the  nervous  system, 
and  when  "neurasthenic"  patients  seek  advice,  there  are,  in  many 
cases,  symptoms  of  nerve  disturbance  sufficiently  definite  in  character 
to  bring  the  case  into  some  special  category.  Moreover,  the  concep- 
tion has  furnished  material  for  the  exercise  of  an  unlimited  amount 
of  intellectual  ingenuity,  in  a  guon- scientific  process  of  elaborate 
description  and  multiple  classification.  Like  other  general  terms,  it 
has  a  tendency  to  hinder  investigation,  and  to  prevent  the  thorough 
study,  and  the  due  discrimination,  of  the  nature  of  maladies,  essential 
alike  for  the  progress  of  medicine  and  the  treatment  of  disease. 

But  the  term  has  taken  possession  of  medical  thought  in  every 
country  to  an  extent  which  compels  its  adoption.  The  cause  which 
has  rendered  it  so  effective  is  obvious.  While  the  undue  extension  of 
the  use  of  the  word,  conspicuous  in  many  quarters,  is  to  be  regretted 
and  deprecated,  there  are  many  cases  for  which  it  is  a  convenient 
designation,  and  to  which  it  may  be  applied  without  other  dis* 
advantage  than  the  indirect  sanction  that  may  seem  to  be  given  to  its 
unwise  use.  These  are  the  cases  in  which  there  are  symptoms  of  dis- 
turbance, or  of  impaired  function  of  the  nervous  system,  more  or  less 
persistent,  almost  infinitely  various  in  their  features,  but  which  have 
in  common  the  negative  characteristic  that  they  do  not  conform  to  any 
of  the  types  that  have  received  definite  names.  To  include  the  latter 
under  the  term  is  for  many  reasons  unwise.  Hypochondriacal, 
iiysterical,  and  many  other  varieties  of  "neurasthenia"  have  Ijeen 
described ;  but  if  the  fact  that  impaired  nutrition   and  strength  of 

*  Invented  by  an  American  physician.  Dr.  Beard. 
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tbe  nervous  syBtem  ia  to  be  made  ibe  giound  for  including  under  tb<^ 
term  all  llie  maludies  which  result  from  the  condition,  htlt  iho 
functional  and  nutritional  aSeclions  of  tbe  nerrouB  system  bIiodM 
be  described  in  one  huge  cha[..ter  under  this  deaignation.  Eqoillj 
unwise  is  it  to  distinguish  classes  according  to  the  cause  of  theeoniii- 
tion,  when  its  manifestations  present  no  peculiarities  correspi>Ddiiifi  to 
the  particular  causes.  Such  varieties  as  "  By[ihilitic  neuroBthcDi*." 
"  influenzal  neurasthenia,"  "  malarial  neurasthenia,"  have  no  scimtiGc 
justificatioD. 

Even  among  the  cases  of  nerve  disturbance  which  caitoot  be  plienl 
in  any  recognised  category,  there  are  some  that  ought  not  to  l-e 
inclu'lej  in  this,  or,  indeed,  in  nny  other  t-lasa  of  actual  disease. 
Many  persons  possess  a  congenital  peculiarity  of  nerve- function,  (« 
whiih  they  may  seek  medical  advice,  but  which  is  not  really  morbid. 
Such  ia  tbe  persistence  of  the  "  shyness  "  of  early  life,  or  &  tendenct. 
life-long,  to  look  on  the  darker  side  of  things,  or  the  vaao-motur 
activity  which  causes  so  many  persons.  aH  through  the  first  bftU  nf 
life,  to  blush  at  the  least  euiotion,  and  flush  under  ereir  favonl^l* 
phyaieul  influeuce. 

When  these,  and  the  euses  of  a  definite,  long-reoognieed  type,  ai 
excluded,  those  to  which  the  terms  "neurasthenia"  and  "neiUD- 
tbenic  "  may  be  applied  with  convenience  and  without  ijisftdruitag* 
are  sufficiently  numerous.  In  many  the  condition  is  distinctly  "  con- 
stitutiooal;"  that  is,  the  defect  in  the  nervous  systeui  is  inherent  ia 
tbe  individual,  and  a  similar  ancestral  tendency  can  often  be  traced. 
It  dates,  in  sumo,  from  childhood  ;  in  others,  it  comes  on  after  puberty 
or  in  early  adult  life,  without  any  discoverable  cause.  Of  tbe  hitter, 
a  large  proportion  are  females,  who  are  unable  to  bear  t 
average  strain  of  life,  and  break  down  in  various  ways.  They  may  bt 
raised  to  a  little  higher  level  of  nervous  health,  hut  cannot  be  nails 
really  strong.  Mules  sometimes  suffer  in  the  same  way,  hut  in  tbea 
depressing  influences  can  more  ofl^n  be  traced.  In  both  seiM 
the  state  often  results  from  definite  diseases  of  the  nervoui  or 
general  system  or  of  other  organs,  which  leave  lusting  impairment  of 
nerve  strength.  YariouH  iofluences,  of  occupation,  anmsenient.  ilii- 
eipation,  excess,  may  induce  tbe  condition;  to  enumerate  these  in 
detail  is  scarcely  necessary. 

The  deficient  strength  implied  in  tbe  name,  persistent  sa  it  is  in 
the  cases  thus  designated,  ia  always  the  expression  of  some  degn*  o( 
impairment  of  nutrition  in  the  nerve-centres,  brain  or  spinal  cord,  or 
both.  It  generally  involves  many  parts,  and  is  expressed  by  sym- 
ptoms of  great  diversity  i  those  of  a  certain  class  preponderate  ia 
some  cases,  but  in  inuny,  various  derangements  of  function  atUTnats 
or  co-eiist.  As  a  rule,  deticient  capacity  for  functional  attirity  i» 
associated  with  an  undue  readiness  for  slight  action,  which  majr  ereu 
occur  without  its  usual  causes. 

Sensory  lymptouis  are  the  moat  common,  hut  are  conSnrd  to  iboM 
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of  *'  irritatiye  "  character.  Loss  of  sensation  does  not  exist  in  simple 
"neurasthenia/'  but  subjective  sensations  are  almost  constant. 
Fatigue  may  be  produced  with  undue  readiness  by  muscular  exertion 
and  by  mental  effort.  Headache  is  common,  and  so  also  are  the 
varied  cephalic  sensations  described  at  a  preceding  page.  Pains 
in  the  back  are  frequent,  sometimes  felt  throughout  the  spine,  some- 
times chiefly  in  the  sacral  region ;  they  are  usually  dull  and 
"  aching  "  in  character.  Spinal  tenderness,  often  at  more  than  one 
place,  is  frequent  in  women ;  walking  and  standing  readily  increase 
the  discomfort  in  the  back,  sometimes  so  as  almost  to  incapacitate 
the  sufferer.  In  the  limbs,  slight  fugitive  pains  are  often  coupled 
with  varied  sensations  of  tingling,  numbness,  and  the  like,  which  may 
be  greater  on  one  side  than  on  the  other.  Muscsb  volitantes  annoy 
and  alarm  tho  patient,  and  when  there  is  hypermetropia,  the  ciliary 
muscle  is  unable  to  maintain  its  usual  contraction,  so  that  *'  asthen- 
opia" is  added,  and  the  use  of  the  eyes  begets  uncomfortable 
sensations  in  them,  superficial  or  deep,  seldom  painful,  although  actual 
pain  may  be  felt  behind  the  eyes  or  in  the  forehead,  after  their 
prolonged  use.  Auditory  hyperesthesia  may  cause  pulsating  tinnitus, 
or,  in  its  central  form,  may  render  every  loud  sound  distressing. 

Muscular  strength  is  only  lessened  in  the  severer  degrees  of  nervous 
weakness,  but  the  power  of  sustained  exertion  is  generally  reduced ; 
fatigue  is  not  only  sooner  felt,  but  is  often  a  more  unpleasant  sensa- 
tion than  the  fatigue  of  health,  and  whatever  pain  or  discomfort  to 
which  the  sufferer  is  liable  is  apt  to  be  induced.  Even  talking  may 
quickly  cause  a  feeling  of  weariness  and  any  cephalic  sensations  to 
which  the  patient  is  liable.  Many  of  these  sufferers  habitually  talk  in 
a  low  voice,  as  if  every  sentence  involved  an  exertion  almost  beyond 
their  strength.  A  sense  of  muscular  inertia  and  powerlessness  is  very 
frequent,  especially  in  the  earlier  part  of  the  day,  when  there  is  no 
real  lack  of  strength ;  the  effort  needed  for  any  exertion  may  seem 
beyond  that  which  is  possible. 

Symptoms  of  motor  irritation  or  over-action  are  very  rare  except  in 
triffing  form.  The  sense  of  stiffness  in  the  limbs  is  not  accompanied 
by  any  real  rigidity.  Some  sufferers  are  very  liable  to  cramp  in  the 
calves  or  feet.  Especially  common  is  the  quivering  contraction  of  some 
muscle,  or  part  of  a  muscle;  the  orbiculares,  glutei,  thigh  or  calf 
muscles  are  frequent  seats.  It  seems  due  to  the  intermitting,  instead 
of  continuous,  release  of  the  nerve-force  which  causes  muscular  tone, 
and  has  no  other  significance  than  a  slight  general  impairment  of 
nutrition  and  function,  although  it  often  causes  grave  anxiety.  Rest- 
lessness is  common,  ami  sometimes  an  unendurable  sense  of  "  fidgets** 
causes  movements  almost  choreic  in  their  character  and  constancy, 
accompanied  even  by  actuid  starts  of  the  limbs. 

When  there  are  sensory  symptoms  in  the  legs,  or  undue  readiness 
and  degree  of  fatigue  on  standing  and  walking,  the  knee-jerk  is  often 
increased,  ^>erhaps  from  the  diminished  resistance  in  the  reflex  centrea. 
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due  to  the  f-ill  of  nutrition  below  tlie  normal  standard.  Kn  (oo(- 
clonus  cau  be  obtained.  The  alfite  ot  the  seiuftl  fuDctiouf,  in  tk 
male,  depends  cliiefly  on  antecedent  influences,  but  the  mvntAl  prp- 
oMupation,  engendered  by  the  varied  sensationa  which  absorb  tie 
mind,  and  the  sense  of  disability,  deepened  by  a  fear  of  impMnJinz 
cala-mity,  often  cause  an  a|jparent  failure  of  desire  and  power,  Mpw- 
fidal  only,  and  ceasing  with  its  cause.  In  women,  the  siale  of  tiie 
menstrual  functions  depends  more  on  the  general  health  than  on  tl<« 
stale  of  the  nervous  system,  although  the  latter  may  be  dei>reur4 
by  mental  suSeiiug,  or  by  tbe  apprtbensiou  of  grave  lesults  of  imgu- 
larity. 

But  as  the  most  special,  nlabomte,  and  complex  part  of  any  sjikn 
13  that  must  prone  to  suffer,  und  exhibits  in  greatest  degree  Um 
effects  oF  general  impairment,  the  functions  of  tbu  brain  soliloin 
escape  disorder  in  these  cases,  and  often  the  cerebral  dislQib- 
auce  is  tbe  most  pronounced  manifestation  of  the  slat«.  M\  th« 
functions  are  apt  to  suffer;  mental  power  is  lessened,  the  abibly  Xo 
concentrate  the  attention  fails,  memory  is  imperfect,  and  the  influrtite 
of  the  will  upon  it,  in  "  recollection,"  is  weakened  in  especial  degtw. 
There  is  as  much  conscious  difficulty  in  mental  as  iu  physical  tier- 
lion,  and,  in  proportion  as  the  sufferer  shrinks  from  the  unpleassnt 
effort,  the  resistance  that  has  to  be  overcome  seems  to  increase.  All 
cerebral  processes  that  depend  on  the  will  quickly  cause  fotigu^ 
vbich  is  ejpreaaed  by  varied  sensations,  psychical  or  cephalic  Tli« 
subjective  discomfort  in  the  limbs  and  bai'k  depress  the  brain,  on 
wbicb,  often,  tbe  effects  of  the  varied  sensory  symptoms  seem  tuba 
focnssed.  A  large  proportion  of  these,  indeed,  arise  in  the  sensory 
centres  of  tbe  brain,  and  the  inieraclion  of  all  its  parts  ia  such  QaA 
the  disturbance  of  one  region  influencea  the  whole.  Tbe  purely 
mental  functions  suffer  with  the  rest ;  meutat  depressioa  is  cntijoineJ 
with  irritability,  and  every  annoyance  is  magnified  into  a  disiUttK 
While  actual  giddiness  is  uncommon,  a  sense  of  impending  giddincM 
sometimes  causes  much  diatresa,  and  may  even,  by  same  indirect 
mechanism,  induce  uncertainty  of  movement. 

Tisceral  symptoms,  j>ain,  discomfort  of  many  kinds,  and  em 
definite  disorders  of  subordinate  functions  are  frequent,  but  those  d 
the  digestive  system  are  of  especial  importance.  Tbey  are  to  b« 
recognised,  as  distinctly  augmenting  other  symptoms,  in  about  two 
thirds  of  the  sufferers,  and  a  close  relation  betw>H;n  gastric  disorder  and 
cephalic  discomfort  is  especially  conspicuous.  A  feeling  uf  sLoitueasot 
breath,  or  oppression  at  the  chest,  is  often  complained  of,  Sircuodarj 
disturliance  of  the  action  of  the  heart  is  frequent,  and  the  rcudiur« 
with  which  the  raso-niotor  system  responds  ta  conliol  and  visceni 
derangement,  is  the  source  of  naouy  symptoms,  flushing,  pallor,  wniv 
of  heat  and  cold,  chills,  and  imaginary  fever,  are  cuuimon  complaioOb' 
Sleep  is  seldom  good,  reatleasaess  and  insomnia  iacrease  Xiui  nrm 
prosLratiou,  and  often,  when  tbe  patient  does  sWp,  b«  wnkra  UB> 
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refreshed,  weary,  and  languid.  Starts  often  hinder  the  advent  of 
sleep,  and  this,  when  it  comes,  is  disturbed  by  dreams  or  interrupted 
by  sensations  of  tingling  in  the  hands,  sometimes  with  a  feeling  of 
contraction  in  them  when  there  is  none,  sometimes  with  an  actual 
contraction  such  as  that  described  at  p.  704  as  "  nocturnal  tetany." 

The  further  development  of  such  effects  of  malnutrition  usually 
takes  the  form  of  one  of  the  definite  functional  ailments  already 
described,  many  of  which,  as  neuralgia,  hypochondriasis,  hysteria, 
really  consist  in  a  high  degree  and  elaborate  deyelopment  of  the 
effects  of  the  condition  now  under  consideration.  The  description  of 
the  symptoms  might  be  multiplied  indefinitely,  and  yet,  so  various 
are  they  that  no  description,  however  lengthy,  would  embrace  half  the 
Yaried  manifestations  of  mere  nervous  weakness. 

PBoaNOSis. — The  prospect  that  the  condition  will  pass  away  must 
depend  on  its  duration,  and  especially  on  the  degree  to  which  it  is  the 
effect  of  influences  tbat  can  be  arrested,  or,  on  the  other  hand,  is  the 
manifestation  of  an  inherent  inability  of  the  nervous  system  to  reach 
or  maintain  a  proper  level  of  nutrition  and  function.  Each  case' 
must  be  made  the  subject  of  separate  study,  and  the  causal  influences 
must  be  compared  with  the  extent  to  wbich  the  interaction  of  the 
symptoms  tends  to  keep  them  up,  and  with  the  possibility  of  eman- 
cipating the  sufferer  from  the  pathogenic  influences,  external  to  and 
within  himself.  When  patients  have  been  freed  from  the  acquired 
state,  it  is  extremely  prone  to  return  on  any  impairment  of  the 
general  health  or  strain  upon  the  nervous  system. 

Tbeatment. — The  advice  that  has  been  given  regarding  the  treat- 
ment of  hysteria,  hypochondriasis,  neuralgia,  headache,  and  cephalic 
sensations,  embraces  most  that  can  be  done  to  remoye  the  condition  of 
**  neurasthenia."  All  influences  conducive  to  physical  strength 
should  be  secured,  and  all  causes  of  depression  and  exhaustion  of 
the  nervous  system  should  be  sought  for  and  eradicated.  Powerful 
causes  (as  sexual  excess)  are  sometimes  quite  unrecognised  as  such 
by  their  victims.  A  sea  voyage  and  mountain  air  afford  the  most 
potent  means  of  restoring  the  strength  of  the  nervous  system,  if  this  has 
been  lately  lost.  In  all  cases,  rest  from  work  that  is  obviously  depress- 
ing should  be  secured,  and  the  rest  made  more  effective  by  such  mental 
and  physical  influence  as  can  be  secured  by  change  of  personal  and  local 
surroundings.  In  many,  however,  some  mental  occupation  is  better 
than  perfect  freedom  to  devote  attention  to  the  sensory  discomfort. 
Tonics  should  be  given  of  such  form  as  is  indicated  by  the  symptoms, 
and  drugs  that  lessen  the  instability  of  the  sensory  structures, 
without  depressing  the  system,  are  often  of  service,  such  as  small 
doses  of  Indian  hemp,  given  with  bromide,  belladonna,  or  chloride 
of  aluminium.  The  efiect  of  nitro- glycerine,  in  augmenting  the 
arterial  blood-supply,  and  thus  facilitating  improvement  in  nutrition 
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and  the  inflaeDce  of  tonics,  is  often  Terj  conspicnoos.  The  pbjsicml 
influence  of  rest  and  massage  are  often  nsefol  on  account  of  the 
complete  repose  g^ven  to  the  motor  nerTOus  sjstem.  Hj«{ropathie 
treatment  is  of  senrice  in  manv  cases,  not  oolj  for  its  direct  effect, 
bnt  also  for  the  conditions  which  it  indirect! j  secures.  The  dr-tails  of 
the  treatment  that  may  be  adopt«fd  with  adyantage  io  Tarlons  cases, 
need  not  be  enumerated  because  thej  chieflj  consist  io  the  application, 
to  the  special  state,  of  the  measures  that  are  within  the  familiar  know^ 
ledge  and  capacity  of  eyerj  well- trained  practitioner. 


INDEX. 


Abdaeens  nerTe,  m«  Sixth  nerve 

Abduction  of  Tocal  cords,  290 

Absceit  of  brain  («m  Brain,  abaoees  of), 

470 
Abtcesset,  miliary,  in  bydropbobia,982, 933 

—  of  oerebellam,  472,  473,  475,  482 

—  of  pom,  482 

Aoceasory  nncleos,  49;  and  floccalaa,  49 
Aocomu)odation,  lots  of,  182;  in  diph* 

theria,  906 ;  and  conTergence,  loss  of, 

185 
AccoinmodatiTe  iridoplegia,  188 
Actinomycosis  of  brain,  467,  478 
ActiTe  congestion,  875 
Acute  ascending  paralysis,  diagnosis  from 

paralytic  rabies,  930 

—  diseases,  paralysis  after,  894 

—  rheumatism,  paralysis  after,  900 
Addison's  disease,  pigmentation  in,  890 
Adduction  of  TOcal  cords,  290 
African  lethargy,  1039 

Agraphia,  113, 115,  128;  partial.  128 

Ala  cinerea,  45 

AlaUa,  111 

Alhuminose  in  diphtheria,  917 

Albuminuria  in  exophthalmic  goitre,  879 

Albuminuric  retinitis,  181 ;  in  lead-poison- 
ing, 955 

Alcoholic  delirium,  971 

-—  insanity,  acute,  980 

Alcobolisui,  970 ;  acute,  971;  chronic,  981 ; 
and  encephalitis,  983;  and  epilepsy, 
982;  and  hyperpyrexia,  974;  aud 
multiple  neuriti«,  981 ;  and  myelitis, 
982;  mental  statA  following,  976; 
optic  nenres  in,  975;  tremor,  974; 
treatment  of,  978 


Alexia,  118,  116, 119, 128 
Alternate  hemiplegia,  95,  219, 489 
Amaurosis,  toxic,  163;  and  albuminurit 

retinitis,  168;  lesions  in,  165 
Amblyopia,  crossed,  22,  94, 159,  994 

—  functional,  168,  164 

—  lesions  in,  165 

—  reflex,  164 ;  tobacco,  148 ;  toxic,  168 

—  and  albuminuric  retinitis,  168;    and 

alcoholism.  983 
Amnesisi,  107  (sm  Memory,  Terhal*  121) 
Amnesic  aphasia,  116, 121 
AmygdaU,  42 
Annuiia  of  brain,  868  (ms  Brain«  ana^ftnlf. 

of) 

—  in  plnmbism,  945,  960 
Anamic  headache,  860 

—  neuralgia,  816 

Anesthesia,  crossed,  95;    bilateral,  95 1 
dolorosa,  965  ;  muscular,  997 

Anarthria,  110 

Aneurism,  intra-eranial,  529;  hereditary 
tendency  to,  529 ;  and  embolism 
530;  and  ii^jury,  530;  and  syphilis^ 
580;  in  lenticuUr  nucleus,  531;  in 
special  arteries,  533 ;  loss  of  smell  in, 
588;  optic  neuritis  in,  533;  rupture 
of,  582,  587;  spontaneous  cure  <^ 
537 ;  treatment  of,  539 

—  miliary,  of  rvtinal  Tessel«,  132 

—  of  cerebral  Tessels,  885,  529 
Angina  pectoris,  821 
Angular  gyrus,  5,  22 
Anuectant  gyri,  5 
Anorexia,  130 

Anosmia,  139,  141 

Anterior  auditory  nucleus,  49 

—  cerebral  artery,  68 

—  communicating,  aneurism  o(  631 


VNNL  \S8W^*  ^\«K^^  ^"^^ 


^V'losz                                                  ^^^^^1^1 

^M     Anterior  fow.,  tamoor.  of,  BIS,  516 

ithcloiii,  88.GII1  iBtamonr.BOBiWn 

^1     —  pjramid.  28.  20 

eauiing,  88,  438 

^H      Aiitero-lateral  licendlng  tract.  SS 

Alrophic  iiulbar  p-il'y,  670 

Atropby  of  braiu.  569,  58(1;  pmtui',  MB; 

^M     ADurlK,  h;it«Hal.  1014 

Mnilc,  581j  >"d  cerebcllmn.  680 

^B      Apliuik.  110;  aiDDci^  UA,  1!1 1  'tuic, 

—  of  muscle*  C'M  Moicolar) 

—  ottBctOry.  139 

—  optic,  coniecutive.  135.  S06[  in  »W 

^H                me<!ico-1egBt  ruliitioninr,  126j  motor, 

h>i1i«>D,933;  inl)iilb>rpa1tf.&68|ii 

■                114.  ]16>  Kn>or;.  112,  119 1  Ti<ii<il, 

^M                      116 

877 ;  varietle*  u(,  137 

^1       _  in  tT|>lii>iiI,  S95 

Auditor.v  centre,  24 

^M       Ayle\Mi«.  Ill 

H       Apfaonta,    ).><I^Ti»l.    291.    904.    10S7  i 

—  Imlluciiiation*  Rod  tiimitDi,  271 

H              s,«.Lic,  294 

—  bypersstlie^ia.  260,  2(i7. 10*7 

^B       Apbtl.on|;i.,  304 

-  nerve,  nueUa.,  47;   di^ue.  <  SNi 

^^M        Apoplectlfario  bnlbii'  pklij,  574 

det-eneration     of,     S6i,    ib    hnh 

^m       AiW)>Ui.v,  100;  Rnd  lou  of  conicioDinew, 

tumnnn,  614 

^m                89.    406;    nud    s;m-ap«,    103;    and 

—  path,  49 

^1                 tuiaiiuin,  103  ;  cupUUi;.  430;  mm^ 

-  vertigo  (««VerMgo),  782 

^M                of,  100,  388 ;  congestive,  SHO ;  iugtu- 

Aura,  737 

^M                veic.-iit,  101.  400;  kfoub,  101,  662j 

Aut  .in«t!»TD  after  cpll-ptv.  74S.  7« 

^m               tGDipemcura  in,  101 

-  ol.ediu.jt,  1032,  1035 

^1       Araclmnid,  'influmnuitioti  of,  328 

^H     Anrjri>.  SGT 

B 

^H      Arm  ctiiitre  in  cortex,  18 

Harking  cougb  of  puberty.  2M 

■       Amit  of  Bu,  737 

B:.u>l  ganglia,  26  ;  dlaraM.  of,  314 

^M       ArKiikal    p<ii>oulng,    963  i    and   ilfoboUc 

—  tumoun.  491,  6011,  513 

Baiedow'a  di>ea<e,  S17  (w*  QiHtte.  dopb- 

^H      Artefacts  in  nervous  ti^auee,  fi61 

tl-alinii;,  817) 

^1      Arteneiol' brain,  60 

Baeilar  arlwy.  fiO,  66  j  oh.lni«i«  A  «! 

^P      Att«ritia,  caaiiag  aneariam,  530 

llell'i  iiaralyits,  230  (m>  Facial  panljMu) 

^         —  umbilicslia,  in  tetanui,  680 

Bell,  cell.  of.  11 

Ai'lery  of  cerebml  liBinurrLiige,  405 

Bilateral  laiinn.,  320 

Ardculnlioii,  detect*  of,  110 

—  musclu.  76.  77 

—  coufluenc    or    eiisLve.    110.    607  [     in 

Birth-pali.v,  413 

IlixDntb  and  lead.  961 

B               M'lero*!*,  617.  6a2 

BUnd»e«.  b).teric»1,  W4 

Bli»d.|.igniont  iu  tyuiphatic  ibwth,  ITS 

^H       —  parietnl  convolution.  4 

H        —  rout  of  tiCth  nerve,  Gl 

Blood  reuela  of  brain,  60 

Eon.  tmnoiit*.  481,  49y 

-  neuralgia.  BOS 

^K       Aijminetr^,  cuugeniul,  871 

Brachium,  42 

llnin,sb>oew.470i  optic  neurilu  ia.  480 1 

■               in  dipbtberia,  903 

nienUl  •yiuptom*  in,  481 ;  »nd  acUa^ 

n.jcoiU,  467i   ii.d   moniugitu.  4W| 

■       —  in  l>]>terl«,  1027 

and  tumoar.  484 1  tB>g*T)  of.  486 

■          Atheromi.,  385,  <28 

Bmin,  aKitmia,  aSS  i  c..|igv*ti<Hi  of,  37Sl 

Atlietoid  spiiani,  603 
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125;  hypersBmia  of.  878;  hyper- 
trophy of,  682 ;  inflsirainntion  of,  463, 
464,  466 ;  and  ahscesg,  466 ;  chronic, 
468;  disseminated,  469;  mycosis  of, 
466;  organic  diseases  of,  868; 
softening,  421,  465;  acute,  421; 
chronic,  422;  chronic  progressive, 
541;  red,  430;  yellow,  430;  optic 
neuritis  i n,  43 1 ;  tumours  {tee Tumonr), 
intra-cranitil  and  abscess,  484;  and 
meningitis,  351 

Brain -sand,  499 

Bright*8  disease  and  apoplexy,  888 

Broadbent's  hypothesis,  76 

Bromism  in  epilepsy,  762 

Buisson's  treatment  of  hydrophobia,  937 

Bulbar  palsy,  562;  acute  inflammatory, 
578 ;  and  ophthalmoplegia,  565  ;  anil 
progressive  muscular  atrophy,  568 ; 
and  pseudo-bulbar  paralysis,  572,  599  ; 
and  tumour,  572 ;  chronic,  564 ;  forms 
of,  567  ;  glycosuria  in,  568 ;  Jaw-jerk 
in,  567  ;  pulse  in,  568 ;  sudden,  574 ; 
strychnine  in,  573;  without  ana- 
tomical change,  573 

Bulbous  nerves,  neuralgia  from,  813 

Bulimia  in  brain  diseases,  130 


Cachexia  ptrumipriva,  889 

Calcarine  fissure,  4 

Calloso-marginal  fissure,  4 

Canine  choreiv.  612 

Capillary  apoplexy,  430 

Capsule,  external,  41^    internal,  26,  29; 

arrangement  of  fibres    in,   27,  29; 

localisation  in,  314;  poitterior  third 

of,  39 
Carcinoma  of  brain,  498 
Cardiac  branches  of  vagus,  295 

—  failure  in  diphtheria,  908 

—  weakness  causing  thrombosis,  426 
Cardialgia,  834 

Caries  of  spine  and  neuralgia,  822 
Carotid,  60 ;  ligature  of,  for  cerebral  bie- 
morrhnge,  412 

—  obstruction  of  internal,  436 
Carpo-pedal  contractions,  770 
Catalepsy,  1010,  1030,  1032 
Caudate  nucleus,  27.  40 
Cavernous  sinus,  thrombosis  of,  453 


Central  arteries,  61 

—  convolutions,  4 

—  ganglia,  26 

Centres,  motor,  13, 16 ;  sensory,  14,  20 

—  arrangement  of,  in  third  nenre,  170 
Centrum  ovale,  29,  313,  894 
Cephalalgia,  tee  Headache 

Cephalic  sensations,  863,  1041, 1044 

—  tetanus,  683 

Cerebellar  abscess,  472,  473,  475,  482 

—  arteries,  65  ;  obstruction  of,  440 

—  co-ordination,  68 

—  peduncles,  35,  38  ;  localisation  in,  821 
Cerebellum,  66, 58 ;  absct'sses  in,  472, 473» 

475,  482;  hssmorrhage  into,  896 1 
localisation  in,  320;  middle  lobe^ 
stimulation  of,  68 

—  and  paralysis  agitans.  651 
Cerebral  abscess,  Ac.,  470  (itee  Brain) 

—  arteries,  60 ;  obstruction  of,  437 

—  hflemorrhage  (*ee  Hiemorrhage),  384 

—  palsy  of  children.  456 

—  sinuses,  66;  thrombosis  in,  460 

—  veins,  66;  thrombosis  in,  450 
Cerebritis,  acute,  463  (#m  Brain  inflanu 

mation) 

Cerebro-spinal  fever,  858;  .meningitis 
358;  contagiousness  of,  360  (««t 
Meningitis) 

Cervico-brachial  neuralgia,  809 

Cervico-occipital  neuralgia,  808 

Cheyne-Stokes  respiration,  100,  128^  281 

Chiasma,  optic,  144, 148 

Choked  disc,  137 

Cholesteatoma,  499 

Cholesterine  in  hsmatoma,  820 

Ciiorda  tympani,  lesions  of,  226 

Chorea,  691;  electncal,  610,  612,  620, 
627,629;  herediUry, 610, 624 ;  Hunt- 
ington's, 624;  hysterical,  610,  620^ 
988.  1002  ;  insaniens,  605,  619,  620 ; 
laryngeal,  611;  paralytic,  599,  606, 
619  ;  post-hemiplegic  (ires  Athetosis), 
86,  458,  611;  pre-hemiplegic,  611; 
senile,  626 ;  tetanoid,  709 ;  unilateral, 
600 

—  and  embolism,  616 ;  and  endocarditis, 

603, 613, 617 ;  and  heart  disease,  596, 
602,  603 ;  and  pregnancy,  696,  618  ; 
and  rheumatism,  695,  604,  616 

—  electric  irritability  of  mnsiles  in,  600; 

mental  change   in,   601,  624;  optie 
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neuritis  in,  604;  sentlbilitj  in,  601 ; 

nrine  in,  608 
Clioroiditiii,  181 
Cbromatopsia,  155 
Ciliary  muscle,  182 
Circle  of  Willis,  60 
Claustruin,  41 
Cluvas  hyttericns,  092 
ClowiiUtn,  1004 

Cocaine,  inflaence  of,  on  eyelid,  887 
Coccydyiiia,  811 
Cochlear  root  of  anditory,  47 
Colour  hemianopia,  155 

—  vision,  repreteutation  of,  21 
Column  of  Burdach,  84 
Coma,  99 

Commissure,  optic,  «m  CbiMins 

ConductioD-aphHsia  116 

Confluent  articulation,  507 

Confusion  test,  994 

Congenital  palsy,  418 

Congestion,  active,  875 ;  passive,  870,  879 

Congestion  of  membranes,  828 

Congestive  apoplexy,  880 

Conjugate  deviation  of  eyes,  78, 186 

Connecting  tracts  in  brain,  25 

Conscionsnefs,  loss  of,  99,  406 ;  eifect  of 
pressure  on,  102 

Consecutive  atrophy  of  optic  nerve,  185, 
506 

Constipation  in  brain  disease,  181 

Contracture,  hysterical,  998;  plastio,  1000; 
in  brain  tumour,  509 ;  structural,  82 

Contre-coup  and  brain  inflamination*  464 

Convergence  of  eyes,  loss  of,  186 

Convolutions,  2 ;  central,  4 

Convulsions,  90;  hysteroid,93,1029;  infan- 
tile, 769;  unilateral,  92 ;  ursomic,  776; 
in  eclampsift,  768 ;  in  tumour,  510 

Convulsive  tic,  248 

—  tremor,  630 

Cornu  aromonis  in  epilepey,  763 

Corona  radiate,  26 

Coronal  flbrfs,  26 

Corpora  quadrigemina,  27,  42  j  and  deaf- 
ness, 263;  and  eye  movements,  88; 
localisation  in,  817;  relation  to  teg* 
mentum,  42 ;  to  third  nucleus,  53 

Corpus  callosum,  lesions  of,  814 

»-  den  tat  um,  57 

^  striatum,  40,  41 ;  hssmorrbagt  Into, 
localisation  in,  816 


Cortex,  2 ;  blood-supply  of,  62 ;  f unctionsl 
regions  of,  12;  hssmorrhnge  on,  894( 
irritating  disease  in,  309 ;  localisation 
in,  808 ;  relation  to  skull,  6  ;  structure 
of,  10 

Cortical  centres  iu  men,  14 ;   in  monkey,  13 

—  vessels,  60,  62 

Cramp,     dnnnroer's     and     others,    780; 

pianoforte  player's,  729 ;  sempstress's, 

729;    smith's,    729;     telegrapbist'i^ 

729;    violin  player's,   729;    writei's, 

711 
Cranial  bones,  disease  of,  causing  abaceis 

or  meningitis,  484;  thinning  of,  b 

tumour,  503 
Cranial  nerves,  diseases  of,  138 ;  origin  of, 

43 ;  paralysis  of,  in  diphtheria,  910 
Crico-thyroid  muscles,  288,  284 
Crossed  amblyopia,  22,  9^  995 

—  anesthesia,  95  • 

—  diplopia,  174 

Crotsway,  sensory,  40,  94»  815 

Cruciform  attitude,  1008 

Crura  cerebri,  26,  27»   81 1    hsemorrbage 

into,  394;  localisation  in,  317 
Crural  monoplegia,  80 
Cms  cerebri,  leaiont  of  (tee  Crura),  81 
Crusta,  27 
Crustal  fibres,  81 
Cuneus,  4  ^ 

Cutaneous  stimulation  in  hemiplegia,  81 
Cvcloplegia,  182 
Cystic  degeneration,  541 
Cysticerci,  500 
CysU  in  brain,  499 ;  parasitic,  500 


Deafness,  bilateral,  266  $  congenital,  24; 
nervou**,  261 ;  cortical,  24,  268 ;  froa 
tumom*,  24,  514 ;  electrical  teat  for, 
265 ;  Qalton's  whistle  mm  test  for,  264 1 
Binne's  test.for,  264 

Death,  cause  of,  in  brain  diaease^  U9 

—  trance,  1037 

Decussation,  superior  pyramidal,  84 

Degenerations  of  br^n,  541 1  cystic;  641 ; 
double,  71  >  secondary,  67;  of  pyia- 
midal  tracts,  28»  68|  in  pons^  70^  71 
in  orusta,  71 

Degenerative  neuralgia,  818 

Deiter's  nucleui,  48 
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Delinnm.  104 ;  quiot  and  actiTe,  105 

—  tremens  («m   Alcoholism),   971;    and 

nenritis,  972 
Delations,    104;    in  hysteria,  1011)    in 

hypochondriasis,  1043 
Dentate  nucleus,  88 
Dermoid  cystt,  &00 
Descending  root  of  fifth  nerre,  51 
DeTiation,  conjugate,  186;  primary,  171; 

secondary,  171 
Diahetic  neuralgia,  816 
Diaphragm  in  hysteria,  997 
Diarrhoea,  paralysis  after,  899 
Diffuse  sclerosis,  460 

—  symptoms,  74 

Digestive  organs  in  hrain  disease,  180 
Diphtheria,  laryngeal  palsy  in,  285 
Diphtheritic  palsy,  903 ;  of  ocular  muscles, 
190;  simulation  of,  1048;  and  hys- 
teria, 988 
Diplopia,  172 ;  crossed,  174 ;  homonymous, 
174 ;  in  vertigo,  787 ;  pxismt  in,  208 
Direct  cerebellar  tract,  84 

—  symptoms,  443 

Discs,  optic,  in  alcoholism,  975 
Disorders  of  moyement  after  hemiplegia, 

85 
Disseminated  myelitis,  554 

—  sclerosis  543  («m  Insular  sclerosis) 
Dissociated  hemiplegia,  80 

Dorso- intercostal  neuralgia,  810 
Double  vision,  172  (»M  Diplopia) 
Dreamy  state  in  epilepsy,  739 
Dubini't  disease,  628 

Dura  mater,  inflammation  of,  323  ;  hema- 
toma of,  325 
DuvaVs  nucleus,  45 
Dvsacusis,  267 
Dysjesthesia,  receptive,  865 
Dysarthria,  110 
Dysentery,  paralysis  after,  899 
Dyslexia,  116. 125 
Dysphonia,  spastic,  294 
Dyspnoea,  hysterical,  1014 

£ 

Ear  disease  causing  abscess  of  brain,  470, 
474,485 

—  —  —  meningitis,  352 

Uclampeia,  768;  infantile,  769 ;  puerperal, 

773 ;  and  Bright's  disease,  774 
Electrical  chorea,  610,  612,  620,  627,  629 


Electrieity  in  diphtheritic  palsy,  921 

Electricity  in  exophthalmic  goitre,  898 

Emboliform  nuclei,  57 

Embolism,  cerebral,  422,  427 1  in  chorea* 
616 ;  in  particular  arteries,  436 

^  of  retiuH,  132 

Emiuentia  teres,  45 

Emissary  veins,  67 

Emotional  movements  in  hemiplegia,  79 

Emprosthotonos,  682 

Encephalitis,  460,  463  (m«  Brain  inflam- 
mation) 

—  in  alcoholism,  983 
Encephalomalacia,  422 
Eucephalopathia    satumina,    953;    optie 

neuritis  in,  136 
Endarteritis  in  chorea,  fX)3,  613,  617 
EnlHrgement  of  head,  582 
Enteralgia,  834  (tee  Neuralgia,  visceral) 
Ependymitis,  322 

Epidemic  cerebro- spinal  meningitis,  858 
Epigastric  aura,  738 
Epilepsia  cursiva,  740 

—  larvata,  746 

Epilepsy,  730;  idiopathic,  730;  major 
and  minor,  734;  masked,  746;  post- 
hemiplegic, 730,  733,749;  procursive, 
740 ;  tetanoid,  741 

—  aura  in,  737;  automatism  after,  743, 

746 ;  crying  in,  740;  dreamy  state  in, 
789  ;  ligature  in,  737,  742 ;  ligature 
of  vessels  in,  768;  paralysis  after, 
743 ;  vertigo  in,  738,  790,  798 

—  and  alcoholism,  982 ;  and  exophthalmic 

goitre,  881 ;  and  hysteroid  fits,  757  ; 
and  mental  disturbance,  747;  and 
migraine,  848,  853;  and  masturba- 
tion, 734;  and  traumatism,  783;  and 
worms,  733 

—  comu  ammonia  in,  758 

—  surgical  treatment  of,  767 

—  vaso- motor,  theory  of,  755 
Epileptic  cry,  740 

—  hemiplegia,  743 

—  mania,  747 

Epileptiform  neuralgia,  812,  828 
Epileptogenic  sones,  742 
Equilibrium,  maintenance  of,  778 
Erectile  tumour,  499 
Erroneous  projection,  172 
Erysipelas,  paralysis  after,  887 
Erythism,  merrurial,  969 


^H   loss                                                      ^^^H 

^^m      EiicntiM  o^rtl^n,  7SS 

^^1       Exophtlulmie  gmttt.  BTl  i    and  ilbnn;- 

rnedi"!  root,  61  ;  molot  mot.  Siam 

^^M              nnrlK.  B79 ;  Knd  emotion,  873 :  iind 

of,    221;    nenrilii    id.  21G;  bmIo^ 

^H               «pilep.j.  881 ;  »nd  gl.vco.ari«,  879 

SO  ;  paraTyiia  of.  214 

^H        Kiophthalmoi.  S75 ;  mote,  686 

Firth  nerve  in  br»in  tamaarn,  SIS 

^H        External  c>|Hal^  29 

^H        —  recCiii.  pamlyxli  of,  180 1  in  tnmaiin. 

Fiuure*  of  brain,  21 

^H                G13 

Filed  .p«.m,  89 

^H        Eye.  ohangei  in,  rrom  A\snse  of  flfth.  £20 

Flavnart,  138,  224 

Fleece  or  Stillins.  57 

^H            Eyebttll,  motor  nerve,   of,   168  j   upward 

^H                   moTooientB  of,  paraljais  of,  18S 

Focnl  toeninpljs,  844 

^H            Ejelid,  ccutr««  for,  19  i  movement  in  ex- 

Ftetai  tutnonra,  409 

Forced  pfnition*.  610 

^H                 675 

Formatio  reticulari-,  28j    and   pnlute 

^1 

enlumna,  34 

Fortifie^lioij  .pectmia,  166.  MO 

^H          FKce  centre  In  Mrtei,  18 

FoMB  of  skill],  tnmonra  in,  615,  S16 

^M          Facial  hemi.tropby,  866;  nod  di'ea.e  of 

Fourth   nerve.    168;   alteciion   o>;  Uf| 

^m                  fifth  nerve.  218, 8GS,  869 ;  and  ■cLero- 

nuclena  of.  52;  in  brain  tnmou.  HU 

^V                      dcrmH.  868 

Fright  and  chorea,  594,  608 

^1            —  i.erve,  nneleniof.49;  connecilon  wlib 

^1                      bn"g1o*'«l.  4!).  570;  Willi  tliird,  50; 

Frontnlla  in  hemifleein.  79 

H                  di>e<>(^>  of.   229;    neuriti)  in,  232; 

F»iictioiia)  diat^awa,  591 

^H                   paralyni.  230;  path  of.  iu  puui.  7S. 

FuncLiona  of  brain,  1 

^H                   S29 

Fungu.  bm.natodea.  496.  4M 

^M i„  brain  tumonr.  G14 

Funicnlns  rnneatuf,  34 

^H           —  p»rJy<ii  230j  aouble,  234;   nnclear 

~  gracilia,  34 

^H                  and  ■nfia-nncl^ar,  230;  peri|>henil  and 

^H                    central,  ^30;  ndicubr,  230)  inpn- 

a 

^H                                    230 

Gallon'!  whiatle,  264 

^^M elei'tri.al  renrtioni  in,  239;  in  or- 

0.."8li.incellUyer.  10 

^H                    hiL-nlaiu  orii,  £39 

Oawrian  ganglion,  218;  reiMid  4  h 

^M hesring  in,  238;  palate  in.  836; 

nenralgia,  830 

^H                  tHte  in.  23? 

Oaatral^ti..,  834 

^M in  diphtheria,  906 

Gattric  branchra  of  tagua,  296 

^^K eecuniliir;  over-action  in,  212 

—  vertigo,  792 

^H           —  «tH»m,  248;  palate  in,  25i;  ■Iape>liui 

Osatrodynis.  834 

^H                     in,  254;  ta^^ta  in,  251;  varieties  of. 

Qelatinoaa  •Ijatnm,  £6 

^M 

General      p»raljali      and      diawnilMlrf 

Ideroaif.  556 

^M          falM  peritonitii.  Slfl 

and  mercurial  pniioning.  970 

^m          —  lorticollit.  670 

and  lumo-ir,  631 

^H            Falling  giria,  1012 

Geniculate  ganglion.  dlMW)  cT.  228 

—  bwl;.  eiternal  and  intcmat,  42 

^M           FibrD-|tlioma,491 

Giant-cclla.  11 

^P           Filiroiil  tumoun  of  br^a,  4S9 

OiddiuMa  (m  Vertigo),  7T7 

^            Fidgeti,  1018 

-  in  brain  tamanr.  507 

Fifth    neric,   213;    aicendin;^   iDol,    bl ; 

UliDnia.193.  494 

INDSX. 


1057 


Globus  hystericus,   900,  1008,    1012;  in 

hydrophobia,    936;     ia    relatioQ    to 

Tsgus,  281,  282 
G1osso«pharyngeal  nenre,   anatomy,  276; 

ascending  root  of,  46 ;  nadeiia  of^  45, 

47 ;  and  taste,  277 
Glottis,  muscles  of,  283 
Glycosuria  in  bulbar  paUy,  568 ;  in  goitre, 

879 ;  in  tumour  of  pituitary,  516 
Goitre,   exophthalmic,  871;    albuminuria 

in,  879;  electrical  resistance  iu.  880; 

glycosuria     in,    879;    and    astnsia> 

abasiH,    882;    and    diiirrhoea,    882; 

and  facial  palsy,  882 ;  and  muscular 

atrophy,    882;    and    myelitis,    882; 

pulse   in,    874;   and  sweating,  882; 

and    skin   pigmentation,    890;     and 

Addison's  disease,   890;  and  mental 

derangement,  881 
—  simple,  distinction  from  exophthalmic, 

871,  890 
Gout  and  lead-poisoning,  946,  959,  960 
Gouty  neuralgia,  816 
Graefe's  symptom,  877 
Grand  mal,  735 
Granular  disintefi^ration,  687 
Granule  corpuscles,  429 
Graves's  disease  (jsee  Goitre,  exophthalmic), 

871 
Grey  tubercle  of  RoLindo,  35 
Growths,  intra-cranial  («m  Tumours),  488, 

Ac. 
Gubler's  tumour  in  wrist-drop,  950 
Qummata,  493 
Gyrus  fomicatu^i,  6 

—  lingualis,  6 

U 

Habit-chorea,  633 
Habit-spasm,  633 
Hamatemesis  in  hysteria,  1016 
Hasinatoidin  crystals  in  brain  cyst*,  541 
Hfematoraa  of  dura  mater,  825 
Hdemnrrliage,  cerebellar,  895,  402 

—  cerebral,     381^;     atheroma    in,    885; 

causes  of,  389;  and  embolism,  889; 
infantile  meningeal,  418;  men- 
ingeal, 390,  396,  404;  subarachnoid, 
388,  390;  seat  of,  405;  traumatic. 
891 ;  Tentricular,  391, 395,  402,  409 ; 
and  kidney  disease,  888;  diagnosis 
from  thrombosis,  408;   symptoms  of  | 

VOL.  U. 


In  centrum  orale,  394 ;  in  cortex  894^ 

402 ;  in  crura,  894,  401 )  in  mednlla, 

401 ;  in  pons,  394,  401 
HsDmorrhage,  cerebral,  in  diphtheria,  911 ) 

tying  carotid  for,  412 
Hiemorrhagio  pachymeningitis,  825 
Hallucinations,  104;  auditory,  and  tinni* 

tus,     271 ;    hemiopio,    155 ;     viaoal, 

166 ;  in  lead- poisoning,  954 
Head  and  eyea,  movement  of,  18;    and 

superior  olive,  59 

—  enlargeuient  of,  583 

—  pressure,  863    (»«•    Cephalic    aensa- 
tions) 

—  rotation,  78 
Headache,   856;    anaemic,    860;    bilious^ 

836;    blind,  836;    congestive,   859; 

neuralgic,  860;    neurasthenic,  861; 

paroxysmal,     836;     tozsemic,     859; 

with  tumour,  504 ;  in  brain  disease,  96 
Hearing,  disturbance  of,  260;  electrical 

test  for,  265 
Heart  in  chorea  (m«  Chorea) 

—  in  diphtheria,  908 

—  in  exophthalmic  goitre,  b/4 

—  disease  and  cerebral  hemorrhage,  889 
Hemiaobromatopsia,  155 
Hemianesthesia,  88,  94 ;  hysterical,  992  ; 

in  alcoholism,  982 ;  in  lead-poisoning, 
953 
Hemianopia,  double,  156,  516;  homony- 
mous, 142;  hysterical.  158;  Uteral, 
142;  migrainou8,157,164^842;  nasal, 
149;  oblique  or  horizontal,  158; 
partial,  154;  quadrantic,  154;  tem- 
poral, 148,  149 

—  associated  symptoms,  157 

—  dividing  line  in,  149,  151 

—  for  colours,  21, 155 

—  lesion  in,  21, 94 

—  optic  neuritis,  150 

—  peripheral  reduction  of  fields  in,  155 

—  pupil  reaction  in,  163 

—  visual  hallucinations  in,  155 
Hemiatrophy,  facial,  866 ;  and  disease  of 

fifth  nerve,  218, 868, 869 ;  and  sclero- 
derma, 868 

Hemicrania  (tee  Migraine),  836 

Heuiiopia  {tee  Hemianopia) 

Hemiopic  pupillary  inaction,  168 

Hemiplegia,  75;  aJtemate^  95,  219,  489 1 
complete,  76;  creased,  95,  219;  dia- 

67 


^M                                                                          INDEX.                                         ^^^^ 

^^M                      •octntea,  80;  doable.  330  (ibc  Pbpu.Ix. 

r™i.,  557;  »nd  ejalepiy,  TS7,  »Mi 

^^1                    bu1liiirpa1>.vhdnub1ehyitoricn1.e97. 

and  l.einiple^ia,  988;   and  iffintili 

^^M                    epileptic,  743 ;    hvnterioiO,   9!)Gim- 

heniip!rgi«,    988  J      and   t»iiu>rlii. 

^^1                       fiintile.   45B;    unikteral   conTuliioiig 

854;  aDdneurili.,  988;  (nd  orpUt 

^^H                    In,  462;   recovery  alter,  75;    tisjit- 

diaeaie,  988  j  and  teUnni.  6SS 

^^1                    meat  of,  447  ;  tpHgtie,  86 

Hyat^rin.  liBmattmeui  in,  1016                      . 

—  major,  1003 

—  ovarian  |«i!d  In,  987 

—  temperalure  in,  1016 

Hj.tBrical  amblyopia,  1G3,  164 

—  ■miria.  1014 

—  aplioLia,  291.  994. 1037 

—  chore..  810.  620,  988. 1001 

^^M            UfdiCidt.  600 

—  dyapnan.  1014 

—  iichotia,  1014 

—  nruwlgU,8IS 

—  toTticotlU,  670 

^^B           Hydrocephalui,  GS4i  ■cquirtd,  6B6,  S67i 

—  tremor,  1001 

^^1                      kcaU;    S82.      E84i       thrcK.ig,     5S4; 

Uj«t«ro-epile,ity,  10O3 

^^H                   chronio  external,  584;  chranii!  inlcr- 

^^M                      Ml,  585;    CongenlUI  internal,    B85; 

^^H                      external,  328;    internal  nnd  tDCD<Mir. 

Up.y,  757,  988 

^H                       60i;  primary,  687;  ucculated,  585; 

-  ■ymptom*  in  diphtberia,B(«,918.M(. 

^^H                       lEcondary  mecliaiiical  furm,  &67 

^H             _  fluid 

phobia,  927,  835.  937.  988 

^H            —  operation  for,  589 

^H            Hydrophobia,  922. 934  (»l>o  nntter  tt.bi.'>} 

I 

^H            ~  caut«ri»ticin  for,  940 ;  inaculatioii  for. 

^H 

Illniioae,  104 

^H            —  orgnniimi  in,  934 

^H            —  and  tetanni,  691 

Infantile  chronic  mcningitii,  US 

-  oonvolaion.,  769 

-  ecUn,p.i.,  769 

^H              Uypersmia  at  brain,  373 

-  he.niptet!ia,  456;  and  ttitU-U.  « 

^H             ~  ocular,  167i  retinal,  167 

469 

^^1             Hypergeuaia,  32S 

and   byiteiia.   933)   -ad   <a«Ml 

^H            Byp«rMmis,  141 

obilructiau,  461 

-  mciinnwl  hemorrhage,  418 

^H                   alcaholi«m.  974 

—  oculo-tacial  paliy.  197 

^H            Hypertropli?  of  brain,  CSS 

Inferior  dental  neuralKii.  607 

^H            —  of  pou,  4»fi,  583 

—  oblique  paratyiia  of.  17» 

^H            Hypnotic  iUIp,  1031 

—  pariowl  lobule,  4 

^H       .       Hypnotiini,  1031 

—  rectni,  palay  of,  178 

^H            Hypoclxxidriuia,  9t)4,  1040 

iDflauimation   of   brain,  arata,  463  ( 

Bmiu.  iDSaramatiou  of) 

^^                     of,  44;   and   f.ici«l.   19,   570;     and 

-  of  .usnihr^ne.,  3!S  («,  ll«tdpp(ii} 

ipiaal  acm-eaory.  45 

lufluenli,  DerVDoa  aciguelB  of.  BOO 

in  br-in  tunmur,  614 

Inlra-orbiUl  ncuraigia,  S07 

Hysteria,  981;  m^or  and  minor,  1003 

In^rRTe-cent  apaj.leiy,  101,  408 

Inhibition  iu  apoplexy.  IM;  fn.  M 

Lion.  73 
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Initial  rigiditj,  82 

Inooolation  for  hydrophobin,  938 

Insanity,   98;   alcoholic,  976,  980;    and 

hypochondriasig,  1043 
Insula,  6 
Insular  aclerosis,  643  («m  Sclerosiiy  dig- 

leininated) 
Internal  capsule,  27,  29,  814  (»m  Capsule^ 

internal) 

—  carotid  artery  («m  Carotid),  60 
obstruction  of,  436 

—  medullary  lamins,  40 

—  pachymeningitis,  324 

—  rectus,  paralysis  of,  324 
Interolivary  layer,  84 
Interosseal  flexion,  87 
Interparietal  fissure,  4 

Intra>cranial  aneurisms  (tM  Aneurism),  5  29 

—  pressure  and  fits,  610 

—  tumours  («m  Tumours),  488 
Intra-parietal  fissure,  4 

Iridoplegia,  183;  accommodation  and  re* 

flex,  183 ;  ontaneons,  184 
Iris,  paralysis  of,  183 
Irritability,  muscular,  in  hemiplegia,  83 
Irritable  weakness,  722 
Irritation,  96;  inhibition  by,  73 ;  sensory, 

96 ;  symptoms  of,  in  optic  nerre^  166 
Ischuria,  hysterical,  1014 
Island  of  Bell,  6 


Jacobfon,  nenre  of,  229 
Jaw  centres  in  cortex,  18 
Jaw. jerk,  667 
Junod's  boot,  383 


Kidney  disease  and  hamorrbage,  888 
Knee  of  internal  capsule,  27 
Knee-jerk  in  dipbtberia,  90i,  906,  916 

—  cerebellar  tumonr,  321,  609 

—  intra-cranial  growth,  321,  609 
Kopftetanus,  683 


Labio-glossal  laryngeal    palsy,    664  (tee 

Bulbar  palsy) 
Labyrinthine  vertigo,  261,  782  (eee  Ver- 

tigo) 
Lagophthalmoa,  211 


Lamina,  internal  medullary,  40 

Landry's  paralysis  and  rabies,  930 

Language,  sensory  relations  of,  112 

Laryngeal  crises,  293 

Laryngismus  stridulus,  293,  770 

Larynx,  ansssthesia  of,  292 

-^  paralysis  of,  282;  in  aneurism,  286; 
in  diphtheria,  906;  in  erysipelas, 
897;  in  multiple  neuritis,  286;  in 
lead  palsy,  934 ;  after  typboid,  897 

—  spasm    of,   292;    functional,   293;  in 

hysteria,  293 ;  in  tetany,  293 

—  —  co-ordinated,  294;  pbonic,  294 

—  spinal  accessory  fibres  for,  46 
Late  rigidity,  82 

Lateral  nncleua  of  cerebellum,  36 

—  sinus,  thrombosis  of,  462 

—  ventricles,  hmnorrhage  into,  391,  396, 

402,409 
Lead  colic,  947 

—  line,  946,  960 

—  tremor,  962 

liCad-poisoning,  943 ;  cerebral  symptoms, 
963 ;  laryngeal  palsy  in,  964 ;  mental 
symptoms,  964 ;  neuritis  in,  966 ;  optie 
neuritis  in,  966;  paralysis  in,  948 1 
primary  atrophy  in,  961 ;  retiniib  in, 
966;  spinal  symptoms  in,  962;  wrist* 
drop  in,  948 

—  and  general  paralysis,  964 

—  and  mercurial  poisoning,  970 

—  and   progreasive    mnscnlar    atrophy, 

961 
Leg,  affection  of,  in  bemiplegia,  76,  77 

—  nenralgia  of,  811 
Leg  centres,  17 

Lemniscus  {eee  Fillet),  28,  33,  34^  36 
Lenticular  loop,  36 

—  nucleus,  27,  38;  and  cortex,  41;  con* 

nections  of,  41 
Lenticulo-optic  artery,  61 
Lenticulo-striate  artery,  61 
Lepto-meningii  is,  323,  328 
Lethargy,  1030, 1034 

—  African,  1039 

Levator  palpebrss,  paralysis  of,  181  (tee 
Ptosis) 

—  ~~  spasm  of,  211 
Ligature  in  epilepsy,  737 

—  of  arteries  in  neuralgia,  831 1  in  epl* 

lepsy,  768 ;  in  tetanus,  698 
Lingual  dysastheda,  306 
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^H       Lb^>1  gyn.!.,  « 

S30;  tolwrenlar,  83^  383.  341  {m 

^H     .-i«n.ly-i.,S(M 

^H        —  ipalm.  801 

332 

^^H         Lip  centre,  IS 

Menlngitb  \a  inflnenu,  90! ;  tn  IdmIiUo^ 

^H         LIpaiDRU.  499 

329;  in  uienl&l  work.SSOi  in  fun- 

^H         Lipi,  origin  of  flbm  for,  49.  670 

monit,  339;  in  Mpticamia.  Zn.h 

^H          Lacmliution,  3DS 

ini«lli«i.  329 

^H          LoCBlit;,  leit  of  the  eeiiie  of.  9S 

—  diBgnoaia  of,  from   thteev,  UU;  Inm 

^H         Lockjaw,  674 

ear  diseaae,  852;  from  bj>t*na,l»F 

^^^1         Locua  nlgor.  27 

from  tnaionr,  351. 522 

^H         Longitiidiiiftl  nsnirp.  E 

—  lymptomi  in  relation   to  fonn.  Wis 

locality,  340;  Uniper<tnTe  in.  1:7 

^H         Ljmphiitic    gliindt    entnrgcd    in   eiopli- 

^H                thalmic  goitn?,  8S0 

form.  863 ;  fulminant  furn,  863 

contagion    in,   860;    frnplimia  In, 

^^1 

361 ;  biad  relractiou  in,  361)  oplil 

1 

nenrUia  in,  362 

^H         Mnlirlal  fevera,  ptmljaU  (torn,  999 

865 

^M         -  nenr-lgia.  817    . 

Meningitophobia.  366 

^H         U>dU  .nd  ciiore..  606.  619.  620,  625  (ho 

MeniDgD.encephalilia.  4t» 

^H                a1>a  Menu)  denagemeut) 

Mental  failare,  107 

^B         -  epileptic.  747 

—  ajmptuini,   in  brain    diicu*.  98;  ll 

nicoholinn.  873.  976;  in  chofn,«« 

^^           Marnsmu*  nnd  Ihtomboais,  4ao 

619.  620,  625;  in  (piUpty.  74;)  a 

HHrginal  cDovolulinn.  6;  tetUm  of.  69 

M..ked  epilpp-y.  746 

phM».  927]    io  in«u<^ui>.  9l)l,it 

Knatication.  iiiuii^leiof.  SIB;  pKnIjaiaor, 

l«»d-poiaOD;n|r.  9E4  ;  in  HlcnttPti^E 

^M                     218  1  apaam  of.  221 

in  tumonr,  G06 

^B           Heaalea,  piirnlyaU  nftcr,  8P8 

M^rcuri-l  erytbiam.  068 

^H           MscliaoiCBl  coneettioD  of  brain,  890 

^^M          Medulla  olilon^'Sta.  «D>tOti>it,  43;  liniuor- 

—  tri^n]or,i(69;BDddiucminatedictnM^ 

^^M                   rbage  iutu.  402 1  localisation  iD.&19i 

970;  and  general  par.l,.u,97U;  ati 

^H                 reueli  of.  65 ;  diiwae  of.  662 

^V and  exophtlialmic  goitr.-,  SSS.  688 

969 

^"           MeUocholia.     »leol.oiic,    981    (.«    alio 

Uetailic  poitoiiing,  913 

Melanotic  tnmoura,  498 

^^             Membrsnw,  digrsae  of.  823  j  conge>t5on, 

Middle  eerrbral  artery,  63 

—  fowa,  tuuiosn  of.  616 

^H         Hemorv,d«fectol,107i  in  ilcohDUam.  »81 

Migraino   (ot    megrim),    88«j    nriMli^ 

^H         Mmiire'i  diataie,  7B2  (i«  Vertigo,  noml) 

845 

—  anvaiheatain,  811;  apbari^lran^ 

in.Sllf  daablgcoiitciunnir»iD,M 

^M                    mental  cUnnge  in.  416;  i»in>I.Yaia  in, 

fortiflcation  apectrau  in,  MO)  bad 

^P                  415i  alght  in,  416(  ■o.Uowing   in. 

.nopia>n,843j  h.  rp«  in,  847  J  m* 

^                  416 

tal  change  in.  842;  naoaea  in.  S40 

—  blo..d-ton)our.  323 

vaa(>-niotar*ympUiiiiaiu,844:  viaM 

Ueningitia,  pcute,  823]  ehronic, SSI,  SSG. 

diiturlianic  in,  839 

-  and  epilepay.  84S.  BS3  ;  ,u.d  renin 

infjiQtilB,  346;  cliranlc  *ypbilitic.84G; 

818 

focal,  3*4j  poruleut,  830, 344]  •imp). , 

—  f.pUtl;alniique.  193 
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Hillary  ahteetset  in  hydrophobia,  033 
"^  anenrismA,  384 

—  tclerosis,  560 
Mimic  spasm,  248 

Mind.blindness,  23,  113,  121,  123,  lei 
Miod-deafness,  24 

Miner's  nystagmas,  207 

Mobile  spasm  (tee  Athetosis),  80,  88|,  458, 

509,  611 
Monoplegia,  80,  808,  435 

—  in  cortical  disease,  308 
Moral  sense,  defects  of,  108 
Morbus  medicomm,  865 
Motor  npbasia,  114, 116 

«—  centres,  13;  convolutions,  29;  path, 
28;  paralysis,  68, 74;  in  tnmonr,  508 ; 
symptoms,  68,  74 

Month  centre,  18 

Movement,  disorders  of,  after  hemiplegia, 
85 

Miiller,  mnscle  of,  in  exophthalmic  goitre, 

886,  887 
Multiple  cerebral  tumours,  616 

—  sclerosis,   543  (eee  Sclerosis,  dissemi- 

nated) 
Mumps,  paralysis  after,  899 
Muscles,  degeneration  of,  in  diphtheria, 

912,  915 
Muscular  atrophy  in  goitre^  882 ;  and  lead, 

961 

—  irritability  and  nutrition,  88 

—  rigidity,  82 ;  early,  initial^  late^  strnc- 

tural,  82 

—  sense,  95 

^  sensibility,  path  of,  89 

—  tumour,  1000 

Musculo-spiual  paralysis  and  lead  palsy, 

950 

and  writers'  cramp,  724 

in  typhus,  897 

Mycosis  of  brain,  466 

Mydriasis,  183 

Myelitis  in  aloohnlism,  982 ;  in  dysentery, 

899;  in  measles,  898;  in  rheumatism, 

900 
Myeloid  tumours,  498 
Myoclonus  multiplex,  629 
Myosis,  183  ;  spinal,  185 
Myotutic  irritability  in  hemiplegia,  83 
Myxoedema  in  exophthalmic  goitre,  881 
Myxoglioma,  494 
Myzomata,  498 


2^HTCo1epsy,  1088 

Nausea,  nervous  mechanism  of,  277 

Neck,  centre  for,  19 ;  rigidity  in  absoesi^ 

840;  in  meningitis,  837 
Necrotic  softening,  422 
Nephralgia,  835 
Nerves,  cranial  origin  of,  43 ;  disesses  df^ 

138 

—  optic,  in  alcoholism,  975 

—  in  diphtheria,  912 
Nerve*stretching  in  neuralgia,  831 
Nervi  nervorum,  804 

Nervous  deafness,  261 

Neuralgia,  794;  and  aneurism,  821;  and 
bone  disease,  822;  and  lead-poison* 
ing,  817;  and  lightning  pains,  821, 
822  ;  and  neuritis,  795 ;  and  toxicity, 
797;  changes  of  air  in,  801;  skin 
eruptions  in,  800 ;  tender  points  in, 
800,804 

—  aniemic,  816;   brachial  and  cervieo* 

brachial,  809 ;  cervieo-occipital,  808 1 
crural,  811 ;  dorso-intercostal,  810 

—  epileptiform,  812;  and  epilepsy,  823 

—  gouty,  816;  herpetic,  814,  820;  hys- 

terioal,  815;  influenzal,  901;  lumbo- 
abdominal,  810 ;  maUrial,  817;  occu- 
pation, 814;  reflex  or  Bympathetie» 
812;  rheumatic,  816;  sacral,  811  f 
spinal,  811;  syphilitic,  817 ;  sympto- 
matic, 800;  tabetic,  798;  testicular, 
836 ;  traumatic,  818 

—  treatment  of,  823 ;  surgical,  829 

—  trifacial  or  trigeminal,  806 ;    inferior 

denUl,807;  infra-orbiul,807;  ocnlar, 
806;  supra-orbital,  806 

—  trunk,  810;  visceral,  832 
Neuralgic  headache,  860 
Neurasthenia,  1045 
Neurectomy  in  neuralgia,  830,  881 
Neuritis,  axial,  148 ;  periaxial,  956 

—  diHgnosis  from  neuralgia,  795 
-^  in  diphtheria,  912 

—  in  influenza,  902 

—  in  malaria,  899 

—  in  rheumatism,  900 

—  in  typhus,  897 

—  in  variola,  898 

—  olfactory,   in  brain  disease,  189;   in 

alcoholism,  981 ;  in  arsenieal  poison- 
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ing,  966.  in  hysteria,  988 ;  in  lead-poi- 
■oniD^  956 
Nenritid,  optic,  130, 132}  in  al>»ceM,  480 ; 
in  anjBiniJi,  800;  in  aneurism,  533, 
534 ;  in  arsenical  poisoning,  966 ;  in 
diorea,  60i;  in  disseminated  scle- 
vosia,  550;  in  ear  disease,  485;  in 
iniluenta,  90S ;  in  lead- poisoning. 
955;  in  meningitis  837;  in  other 
diseaseiy  136;  in  pachymeningitis, 
827 ;  in  scarlet  f ever^  8U9 ;  in  tumour 
505 

—  —  mechanbm  of.  136,  505 

unilateral,  337 

Nenromsta,  499 

Hcnro-paral\  tie  ophthmlmlA  In  ainnp 
thrombosis.  453  ;  in  tnmonr,  515 

Nwiroaet,  ooca|iation  (sse  Ooc«(«tion  nan- 
roaea).  710,  728 

Hanrosis  writing  {se€  Writer's  cramp),  711 

Hoetumal  rcrtigo,  792 

How,  disrase  of,  canning  abaeesi^  476 

Nadear  ocular  palsy,  194;  acntc^  198; 
ciuxNttc.  195 ;  sudden,  197;  tobeCie,  190 

Hncleus  amUguna,  47  (note) ;  aceesaorin* 
of  hypngl^«Bal.  45 ;  caudate,  40 ;  eea- 
tnlasorbTpc^kisaal,45;  dentate, 38; 
lateral,  35;  lenticular.  27.  88,  40; 
postcro-eztemaL  34 ;  poatenvmediaa, 
84:  post-pjrsmida^  34;  roof,  37 

—  of  errtbellam.  57 

—  lemuisci,37 

Nunes*  cootiactorr,  700  (sat  Tatoay) 

Hutritiooal  disease.  72 

Hjstagmua,  187,  907 

•»>  Ib  albiuisas,  207 ;  iu  awHaia,  870 : 
iu  diwesiuatcd  sdctuaMw  M7.  551, 
557;    iu  ■trrous    Hiseasa,    907;    in 

m  tumour. 
513;  iaumBia,776;  Imrmtigo^no, 


Occnpation  neuroses  (sae  WritenT 

4c),  710, 728 
Ocular  hypercstheria,  167 

—  —  symptoms  of,  170 

—  ncnree,  anatomy,  49-58  ;  disease  o^  168 

—  movements,  limitation  of,  170 

^  masdes,  paralysis  of,  lntonia1»  1^ 

parmlyais  of,  eombiBcd  in  tuaour. 

513;  diphtbentic,  190.  906;  in  ex- 
ophthalmic goitre,  882;  in  hsnu'v- 
rhaga,  191;  in  lead-poiauning,  955; 
in  aenriUs,  189 ;  nuclear,  194 ;  rscur- 
ring  or  periodic,  192  ;  relapsinz»19S; 
rheumatic,  191 ;  sypLtlitic,  191 ;  ta- 
betic; 190 

—  neuralgia,  806 

~  spasm,  204;  aasociataa,  904;  cbrtnir. 
205;  hysterical,  206 ;  iircs«lar.  20&; 
paroijrsaMl,  206 

—  vertigo,  172,  782 
Oruk>-facial  pakj.  infaatiV,  IS^ 
Odour,  138 

(Eden^  with  ncvalg^  801 

Oidium  albkuns  cansiug  alanfs^  4n,  478 

OiaooAuia,  961 

(Mfactoty  aura,  20 

141 
56;  dsmasea  of.  138;  iu 
.  812s   ckssn 
oi;i41 
Oiarary  bodies,  85;  ouprnsr.  87.  IS7; 

facMl  nuc^uiW  48 
Opac«}sm.4 

Opktkslaopasgia,   184  (aar  ulsu  Si 
pals?);    acuSi^   1«; 
s^dasi.  184, 187 
^  cxtrtaal  aad  'Iii'mI,  18«s 
189;  total.  126 

185; 


i9t 


—  miners',  207 
-»  paraly*4k:.  171 


O^ne  musclca  of  e^es,  179 
ObstructJea  «f  psrdmkr 
Orcifaial  bone  ia  irtaaas 

^fw>C>aoce) 
—  kK«f.  5 ;  atr«9kj  «f .  aad 

jOkuIisatioQ  -.a,  312 

ur^719 
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Optic  neuritis  (fM  Nearitli,  optic),  180, 
182,  &c 

—  radiation,  26,  40,  54 

—  thHlamns,  40;    and   optic  tract»   40; 

localisation  in,  316 

—  tract,  55 ;  damage  to,  145 
Orbicularis  in  hemiplegia,  78 
Orbital  disease  causing  ab^fcess,  476 
Organic  disease,  72 
Orthotouos,  682 

Osteofibroma  of  brain,  491,  499 
Otitis,  diagnosis  from  meningitis,  352 
Ovarian  tenderness  987,  991,  992 
Orariotomy  in  hysteria,  987,  1023 


Pachymeningitisy  823;  external,  824; 
hsBmorrhagic,  325;  internal,  324; 
purulent,  324 ;  serous,  826,  328 

—  in  alcoholism,  325 ;   in   general  para- 

lysis, 325 ;  in  scorbutic  rickets,  325 ; 
in  other  diseases,  325 
Palate,  paralysis  of,  306;  in  diphtheria, 
905;  in  ery^pelas  897;  in  facial 
paralysis,  236;  in  facial  spasm,  254; 
after  typhoid,  897 

—  nenre-supply  to,  307 ;  origin  of  spinal 

accessory  fibres  to,  45 

Palsy,  shaking  {see  Paralysis  agitans),  636; 
nuclear,  ocular,  194  (tee  Ophthalmo- 
plegia) ;  oculo- facial,  197 

Fkpillitis,  132  (tee  Neuritis,  optic) 

P^iracentral  lobule,  4 

Parageusia,  228 

Parallel  fissurt^,  5 

Paralysis  after  acute  diseas«  ■  (site  Acute 
diseases),  894 

~-  agitans,  636 ;  and  disseminated  scle- 
rosis, 555,  654;  and  injury,  638; 
and  mercurial  tremor,  969 ;  and  post- 
hemiplegic tremor,  655;  and  senile 
tremor,  654 ;  and  tetany,  651 

—  —  electrical  irritability  of  nenres  in, 

653  ;  festination  in,  6^ 
pains  and  stitfness  in,  639;  propul- 
sion in,  645  ;  relation  of  cerebellum  to^ 
651 ;  relation  of  emotion  to,  652 ; 
retropulsion  in,  646 ;  tremor  in,  640 ; 
weakness  and  rigidity  in,  644; 
varieties  of,  648 

—  balbar  {eee  Bulbar  paralysis),  562 

—  facial,  280  (see  Facial  paralysis) . 


Paralysis,  general  and  disseminated  scle- 
rosis, 556;  and  mercurial  tremor,  970 

—  motor,  74 ;  mental  change  in,  648 

—  post-choreic,  609 

—  post-oonmlsive,  92 
Paralytic  chorea,  599,  606,  619 

—  rabies,  980,  935,  939 
Paramyoclonus  multiplex.  629 
Paraphasia  in  temporo-sphenoidal  lesions, 

313 
Parapleji^ia  after  typhoid,  895 
~  alcoholic,  982 

—  hysterical,  995 

—  in  exophthalmic  goitre^  882 
Parasitic  cysts,  500 

Paresis,  74 

Parietal  convolution,  ascending,  4 

—  lobe,  8 ;  localisation  in,  312 

—  lobule,  superior  and  inferior,  4 
Parieto-occipital  fissure,  2,  4 

—  squamoiml  suture,  8 

Parkinson's  disease  (see  Paralysis  sgitans]^ 

636 
Paroxysmal  headache,  836 
PartiMl  hemianopia,  154 
Passive  congestion,  376,  378 
Pasteur's  treatment  of  hydrophobia,  938, 

938 
Peduncles  of  cerebellum,  28^  85, 38,58,821 

—  pressure  in,  515 
Periaxial  neuritis,  956 
Perisplenitis  in  pachymeningitis,  328 
Periodical  paralysis  of  ocular  muscles,  192 
Peritonitis,  false,  991 

Perspiration,  local,  in  hysteria,  1015 
Petit  mal,  735, 744 ;  and  automatism,  748, 

746  s  treatment,  765 
Petrosal  ganglion,  276 

—  sinus,  thrombosis  in,  453 
Phantom  tumours,  1000,  1028 
Pharyngeal  plexus  281 

Pharynx,  paralysis  of,  282,  565 ;  in  dipb* 
theria,  905 

—  spasm  of,  282 

Phonic  laryngeal  spasm,  293 

—  paralysis,  291 ;  in  hysteria,  291 
Photophobia,  167 

Pia  mater,  inflammation  of,  828 
Pianoforte  player's  cramp,  729 
Pigmentation,  arsenical,  966 

—  in  Graves's  disease,  890 

—  from  silver,  967 


^m      1004                                    INDEX.                  ^^^^^1 

^H         HdwI  gUnd,  tumour  of,  GOO 

^M         KtniUrj  body,  tumouri  of,  516;  gljco- 

I'ropulsioH  in  paralyiii  r)pl*<<'>  "5** 

^f                 nri>.  616 

Proiopalgia.    806    («»    Neur.lp»,  Ir^ 

PlaqurB  JHiiiiEi,  430 

rainal) 

PleunyljuU,  834 

Fleurothotouu*.  6S2 

P.eu<lo.b«lb.r    p«]-y.    8Mi     ai<d   t»ll« 

^^           Pli  coorhe.  fi 

palsy.  572,  577  I  ap^ch  tu,  1« 

^M                 dieeawi  of,  27S 

Pijobiml  processea  and  corUX.  15 

^1          Point  .poph}»ir«.  SOO 

I'teriou.  a 

^H         Pollo-enceplialitu,  194,  460 

^H         PaUo->D.veUti>  bulbi,  &TS 

from    aympalbetie      paralju>,    iOOj 

^B          —  in  goitre,  885 ;  me»8l«.  896  j  tjphoid. 

byaUrical,      201;       morDinic,     S)t| 

^H                   89S;  vuiala.B98 

periodical  or  recorring,  192  i  lAfc 

^H           Poiii,   abiceu    in,  4HSi  blood-vriaeli    of. 

200i  relapdng,  192;  in  UUim^fiH 

^m                   65;    gliom-    of.    4a6 1    b»morrb.B= 

Puberty,  barking  congb  of.  »4 

^H                   into,  HSii  hypertropliy  of,  4iJ5,  583; 

Puerperal  oonvulaioni,  7T3i  ud  BHcM 

^H                 Wion  of, degvnerfttion  foDowitig,  G9; 

■liaeaae,  774 

-  toiann^  673,  678 

^H                 lo(uili>Kt[on  ID,  318;  tumoori  of,  405 

^P         PorenMph«li»,  469 

Pulmonary  bra.icbee  of  »a«u^  SM 

^^           Position,  wnse  of,  9C 

PoUe  i»  brain  di*e>M.  127 

Poil-choreiu  ]iar»lj«i»,  B09 

—  in  eioplilbalmic  goitro.  87* 

Pwt-cauvuliilve  purely «ia,  t'S 

Pulvinar.40 

PoatorioT  cerebnl   artcr;.  64;   aneuriim 

^1                     of.  636 

Pupila  iu  apoplcij,  104 

—  in  rornn  and  atapor.  99 

^M 

Purklnjo,  cell'  of.  50 

^^^         —  crico-krjtfBQoid  muade,  £84 

P)  ra...idal  cclU,  loi^  and  *mali.  10 

^H        —  foua,  tiiinoun  uf.  &15 

-  fibres,  28.  39 

^H        —  boiiMtitsl  flbrei.  S8 

-  radiation,  26 

^H        —  pyremid.  28, 19 

—  tract.,  29;  degeneration  In,  GS 

PyrKmiJ..  anterior   and   p^jtorior,  2S.  ft 

^H        P<Mter»-c):ternal  n.icl«u>.  34 

■6i 

^^M         PMtero- median  coluiun,  34 

Q 

^H        Pod-hemiplegic  c\,ur^.,,  611    (m  Aihe- 

Quadrate  lobule,  4                                         : 

■        t^<., 

B 

^m diiordm  of  movement,  85 

^"          —  epilepij.  730.  733.  749 

Habie..  in  ani.nal.,  9!2 ;  in  mao.  M4  fm 

Hydr..pl.obi«) 

PosturB,  perception  of.  3U 

—  pnrulytiu.  in   anltoaU.  933i  in  ma. 

Prccentrml  sulcoi.  4 

9S0,  035,  939 

Preonnuus.  4 

Retro».ing  of  fibw.  in  «.nl.  H 

Prefrontal  lobe,  S  ;  Ioraliut[on  in.  Sll 

Hectin.n«rle,.177,  178 

Prrgnaiicy  and  phorea,  596,  618 

^^          Prinpism  in  hydrophobiH.  lt::8 

Recurring  utlemnccllg 

^L       Progreulve  bulbar  paliy.  564 

^^M       —  mnscular    atropliy,    B6B  i    relation   to 

pedunclr*.  68 

^H                lead  pnliy,  961 

-  .oftening.  480.  4«5.  471 

^V      —  opbtlmlmoplegiu,  195  (««  0|.l>[U<i1niU' 

^H                 p^e^ia) 

in  l.cmiple«U,  81 
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Reflex  action,  increase  at,  in  hemiplegia,  81 

—  amblyopia,  164 

—  epilepaj,  788 

—  neuralgia,  812 

—  ptosis,  200 

Reid's  rules  for  finding  fisenrea»  9 
Reil,  island  of,  6 

Relapsing  palsj  of  ocular  mneclea,  192 
Relation  of  cortex  to  skall,  6 
Respiration  in  brain  disease,  128 

—  Cheyne-Stoket,  100.  128 
Respiratory  column,  47 ;  paralytisy  294 ; 

spasm  in  tetanus,  682 
Reatiform  body,  85 
Retention  of  urine  in  hysteria,  1014 
Reticular  formation,   28, 33 ;  and  lateral 

nucleus,  85,  87 
Retinitis,  albuminuric,  131 ;  in  lead,  955 
Retraction   of  head  in  abscess,  481 ;  in 

meningitis,  337,  840, 361 ;  in  tumour, 

512 
Retrocollic  spasm,  655,  667,  670,  672 
Retro-insular  couYolution,  6 
Retropulsion,  646 
Rheumatic  neuralgia,  816 

—  neuritis  after  influenza,  962 
Rhenmatism,  acute  paralysis  from,  900 

—  after  influenza,  902 

—  and  chorea,  595,  604^  616 
Rickets  and  convulsions,  769 

—  and  hypertrophy  of  brain,  583 

—  scorbutic,  and  pachymeningitb,  825 
Rigidity,  muscular,  82 ;  early,  82 ;  initial, 

82;  late,  82;  structural,  82;  tetanic, 
512;  tetanoid,  821 

—  of  neck  in  abscesit,  482  ;  in  meningitis, 

837;  in  tumours,  512 
Rinne's  test  for  deafness,  264 
Risus  sardonicus,  681 
Rolando,  fissure  of,  2,  8 

—  grey  tubercle  of,  35 
Roller's  nucleus,  45 
Roof  nucleus,  37,  67 
Rupture  of  aneurisms,  532,  537 


Sacral  neuralgia,  811 

St.  Yitus's  dance,  591  (tee  Chorea) 

Saltatoric  spasm,  631 

Sarcoma,  493,  496 

Saturnism,  local,  953  (fee  Lead-poisoning) 

Scanning  atteranoe,  547,  552 


Scarlet  ferer,  paralysis  after,  899 
Sclerosis,  diffuse,  558 ;  lobar,  468;  of  brain 
and  infiammation,  468 

—  disseminated,     insular     or     mnldplab 

543 ;  articulation  in,  547,  552 ;  ataxy 
in,  549;  head,  oadllation  in,  548 ;  jerki* 
neas  in,  548  ;  mental  change  in,  552 1 
myotatic  irritability  in,  549)  nys- 
tagmus in,  547,  551 ;  ocalar  musdes 
in,  551 ;  optic  nerve  changes  in,  550; 
trophic  changes  in,  558 

—  —  and  disseminated  syphilitic  inflam* 

mation,  554;  and  general  paralysb 
556;  and  hysteria,  557;  and  mer 
curial  tremor,  970;  and  paralysis 
agitans,  555,  564 

—  —  relation  to  syphilis,  545;  varieties 

of,  544 

Sclerotic  inflammation,  chronic  dissemi- 
nated, 469 

Scorbutic  rickets  and  pachymeningiUs,  825 

Scotoma,  central,  162 

Screaming  fits,  771 

Scrivener's  palsy,  711  (<m  Writer^t 
cramp) 

Secondary  degenerations  in  brain,  67 

—  deviation  of  eye,  171 

—  over-action  of  facial  muscles,  242 
Semilunar  tract,  57 
Sempstresses'  cramp,  729 

Senile  atrophy  of  brain,  581 

—  chorea,  626  (ten  Chorea) 

—  softening,  469 

—  tremor,  654,  659 

Sensation,  affection  of,  in  hemiplegia,  88 

—  loss  of,  94 

Sensations,  cephalic,  96, 863  («m  Cephalie) 
Sensibility,  muscular  and  visceral  paths  o( 

89 
Sensory  aphasia,  112,  119 

—  centres,  14,  20 

—  crossway,  40,  94,  815 

—  irritation,  96 
~  path,  20,  83,  39 

—  symptoms,  94;  in  tumour,  512 
Serous  apoplexy,  101,  582 

Shaking  palsy,  636  (tee  Paralysb  agitant) 

Shivering,  physiology  of,  691 

Silver-p  oisoning,  967 ;  paralyns  in,  968 

Simple  apoplexy,  101, 104,  407 

—  meningitis,  330 

—  mental  failure,  107 


^H,  1066                                                                      ^^^^H^^l 

^^V       Simulated  fiU  and  epilepiy,  760 

Spinal    rolnmn,   neonlgia   of,  811;  n 

^H        Sinus  tliromboiia,  450,  453 

hj-teria.  991 

^^H        Sixth  nerve,  anntom;,  168]  affocUon  of. 

—  diaoaae  and  nenraltjia.  6!1 

^H               lS0;Duutuuiof.49i  inlniu  tanioi>r, 

and  paral;>ia  a^-itvi*,  654 

^H               513 

Spleniu..  ^pMKi  of.  666 

^H        Skiu,  el»'tri»l  redilance  in  eiaphthalmio 

Squint,  171 

SiBccalo  uttci-ance.  110,  553 

Slapi'diuB,  tpaam  in,  254 

Static    Tcllei    apatm    (lallatoilc  ipuiii). 

^H       Sleeping  ><ckn€U,  African,  1039 

631 

^H       Slender  eoliimn,  46,  47 

Statui  cpileticui.  751.  752.  766, 77$ 

^H        Bn>dl.aff.^cUoii«or,  138-140;  .nis,I4ai 

Stellwag'.  aymiilom.  877 

^^H               centre  for,  20;  loss  of,  in  kneiirifui. 

Stepb»iii.>n.  8 

^^H               538  i  pcri-enJon  of,  142  j   Babjuctive 

^H               wnotiuu.  nf.  141 

659,  664 

^H        Smitbi'  cr»uip,  729 

SteHuT,  99 

^H       Softening  of  bnin.  421,  465  (*«  Brain)  i 

Stiff  neclc  iu  teUnna,  680 

^H               acute,  4at ;  uhronio  pra|fr>^uive,  541 

Sti^miita  in  hytterin,  1016 

^H necrotic.  423 

Strabiimaa.  170.  171 

^H red,  430,  465,  471 

Strnctumi  cmtnicture,  B2 

^B teaC  of,  431 

—  dmiiHpr,  mrieliea  of,  73 

^H white,  430,  465 

Stupor,  99 

^^1 jellow,  430,  466 

^^V       fiamnambiilUtiu  state,  1032 

Sulxtautia  nigri.  27.  29 

^H        Sore  throflt  in  tclanui,  681 

Subthalamic  region,  40 

^^M        SpDce-nerve,  260 

Sadden  iiulbar  pUij.  574 

^H        Bpum  ..r  face.  248:  in  teUnu^  G31 

—  deotli  ill  hamorrhase,  401 

^H pulnto  in,  251 

-  paralj.ia  in  tumour,  617 

^H atapclius  lr.,215 

—  tumonr,  618 

^H tuU  In,  254 

Superior  longitudinal   alniu,  06)  lkn»- 

boxi*  in.  4S3 

^H                tetiiuui.6Sl 

—  medullar/  vcIbid,   and  fonrth  tMns 

^H         —  mimic,  248 

52 

^M        -  of  ocoliir  muscle..  204-203 

-  oblique  rooMle,  paraljua  of,  179 

^V         —  habit,  633 

—  olivorf    body,   87,    187  [    ud  Mil 

^^          —  mobil.-,  >«  Atlietosii 

nucleui.  49 

■-  retrocollio,  667 

—  parietal  lobnls.  4 

—  wlUtori.-,  631 

Special  aenie,  anral.  93 

—  rectus  poralynia  of,  178 

^M           B[>eecb,   iifl-ectinn  of,   109  i    artlenlator)'. 

Sui,r«-m«rKi".1  convolation,  4 

Surgery  of  brain,  anatomical  rolafc  7— fc 

^H         —  eentrea,  24 

487.48$ 

^M         —  loM  of,  in  childrtn,  111 

Surgical  treatment  ofabacan,  487,  483 

^H         —  proceieet  in  bndn,  111 ;  path  for,  IIS 

of  tumuura,  627 

^V         ~  lenBorr  relution.  of,  118 

SylluWo  nlletance,  110.  6112 

Sjl«ian  H«.nre,  2,  3 

^H         SphericHi  nuclei,  57 

—  vein,  66 

^H                   Biternal  part.  2!I9  ;  nncleua  of,  45 

886,  8a0 

^H in  brain  tnuoura,  514 

^V iiiprogreMive  mu.cular  atropliy. 

-  naunalgia,  9U 

^H                  301 

INDBZ. 
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Symptomi    of   brain    disease^    72,  125; 

direct  and  indirect,  443 ;  diffnte^  74; 

focal,  74 ;  motor,  74 
Syncope  and  apoplexy,  103,  407 

—  and  epilepsy,  756 

Syphilitic  choroiditii,  131;  Tascnlar  dis- 
ease, 889,  425,  442;  and  aneurism, 
530 

—  meningitis,  345,  522;  neuralgia,  817 ; 

ocular  palsy,  191 

—  tumours,  488,  490,  493,  523 


Tabes,  821,  822 ;  and  arsenical  poisoning, 

964;  and  alcoholism,  982 
Tabetic  paralysis  of  ocular  muscles,  190 
Tache  c^r^brale,  339 
Taste,  affections  of,  224 ;  and  fifth  nenre, 

216, 225 ;  and  dorso-pharyngeal,  277 ; 

in  faciHl    paralysis,  237;   in  facial 

spasm,  254 

—  fibres,  course  of,  227 

—  perversion  of,  228 
Teething  fits,  769 
Tegmental  nucleut,  28 

Tegmentum,  27 ;  connections  of,  87»  38 ; 

de^ttinntion  of,  39 
Telegrapliists' cramp,  729 
Temperature,  in  brain   diseases,  126;  in 

apoplexy,  101 ;   in  cerebral  hsmor* 

rhage,  388;  in  paralysed  limbs,  84; 

in  hysteria,  1016 
Temporal  hemianopia,  tee  Hemianopia 

—  lobe,  5 

Temporo-parietal  convolution,  6 
Temporo>8phenoidal   lobe,  6;  lesions  of, 

24 ;  loca1i!»ation,  312 

Tenderness,  spinal,  in  neurasthenia,  1047 

Tendon-reflexes  in  hemiplegia,  83  {tee  alto 
Knee-jerk) 

Teratoma,  499 

Terminal  arteries,  431 

Tetauic  attacks,  98 ;  in  cerebellar  diseaae, 
93 

TeUnilla,  698 

Tetanoid  chorea,  709 

Tetanus,  674;  and  circumcision,  680;  and 
earth-mould,  676;  and  hydrophobia, 
691 ;  and  hysteria,  692 ;  and  nerve 
irritation,  6J0 ;  and  strychnia  poison- 
ing, 691;  and  tetany,  692,708;  and 
umbilical  conditions,  680 


Tetanus,  abortlTe,  684;  cephalic,  688;  by- 
drophoUcni,  683;  idiopathie,  676, 
678;  neonatomm,675,679 ;  paeiperal, 
675,678;  rheamatic,675,  678;  traa« 
matic,  674 

—  bacillus    of,    688;    and   earth-monid, 

676 ;  influence  of  colour  in«  675 ; 
nerve-stretching  in,  694;  opbtho* 
tonos  in,  682 ;  ptosis  in,  684 ;  spasm 
in,  682 ;  surgical  treatment  of,  694 ; 
tetanine,  689 ;  toxine  of,  689 ;  tying 
vertebrals  for,  698 
Tetany,  698 ;  and  gastric  dilatation,  700t 
and  hysteria,  700;  and  myxcedema, 
707 ;  and  rickets,  700 ;  and  thyroid* 
707 

—  epidemics    of,  701;    increased  trrit** 

bility  of  nerves  in,  703 

—  nocturnal,  704, 1049 ;  sleep,  704^  1049 1 

varieties  of,  704 
Thalamus,  optic,  40 
Thane's  plan  for  finding  flssures,  8 
Theriomimicry,  1009 
Thinning  of  cranial  bones,  603 
Third    nerve,    168;  afiections    of,    180; 

nucleus  of,  53;  recurring  affection  of, 

193 

—  — •  and  corpora  quadrigemina,  63 

—  —  in  brain  tumours,  518 
Thrombosis,   424;  from    atheroma,   428; 

from  syphilitic  disease,  429;  simple, 
426;  in  different  vessels,  436;  in 
cerebral  veina  and  sinuses,  450;  pri* 
mary,  450 ;  secondary,  461 
-^  and  ear  disease,  454;  sargical  treat- 
ment of,  455 ;  and  hsBmorrhage,  408 

—  venous,  as  cause  of  infantile  hemi* 

plegia,  451,  461 

Thrombotic  softening,  424  (tee  Brain  soft- 
ening) 

Thyro-arytflsnoid  muscle,  283 

Thyroid  in  exophthalmic  goitre,  876,  881 ; 
excision  effecta,  889,  893 

Tic  convulsif,  248 

Tic  douloureux  (tee  Neuralgia,  trigeminal), 
806 

—  rotatoire,  662  (foot-note) 

Tinnitus  annum,  261,  268,  270 ;  in  neur- 
asthenia, 1047 

—  capitis,  270 
Tobacco  amblyopia,  148 
Tone,  83 
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UmimUmfhj    €ft^  303;  fmnlrm*  of, 
Isltc*  «70;    fcjrvimcml,    970; 


TMii^lM^  clcrtrkhj  i«,  972;  arafcl** 
Mtmi|(m,6M;  fvrficml  trortawst  of, 
07a 

'-*  afi4  •yiwd  %tx»%mj  wr^t,  800 

Tcrxttfwic  dirliriom,  106 

Tosk    •flWomvUy    193;   d^liriaai*   106; 

ytCixy,  997 ;  inmrmr,  9S0 
T»siii«   pmdoc«d  bj  organttai   In  aeate 

diMflfca,  8SfS;    iD  dipbUMrv,  017; 

of  UUnocOftO 
Traoec,  107, 1030, 1034 
Tr«fi«frr  in  bysterU,  993 
Tr»^»ia«,  pcmljiU  of,  300 
Tf40fiMif  e  h«iiioiTb«ge,  391 
•->  fieormlgUi,  813 

—  t«Ufi>ifl.  974 

Tromor,  ffinn*  of,    957 1  alcobolk^  974, 

981  ;  Mtb€nie,9&9;  cotiToIiiro,  630 ; 

bcMd,952;  bjrft«ricsl,66H,  1001, 1028; 

tncrcorlal,  909;  pott-bomiiflefpc,  85; 

ftfiilo,  067 ;  simple,  657;  toxic,  669 
«»  Id  pAnUiiii  agiUnt,  640;   dbtioetion 

from  teoilf,  664»  659 ;  in  eiopbtbAl- 

nic  goitre,  881,889;  after  tjrpboid, 

897 
Trtpliiiiing  for  fibteeiw,  486,  487,  488 
^  for  tomoar,  527 

Trigeminml  neuralgia,  806  (m«  Neuralgia) 
Triamus  221,  674;  na^centiani,  676,  679, 

691 }  bjBteHeal,  998 
Tropbio  cbangea  in  brain  dineaio,  84^  127 ; 

in  diMaao  of  aftb,  217 
Tmnlc  miiaclea,  centre  fur,  18 

—  neuralgia,  810 
Tnbnrcle  of  Holaiido,  35 

—  in  ciioroid,  132 

Tubercular  tneningitis,  830,  333,  341 ;  in 
adulta,  313 ;  in  children,  341 ;  {lar- 
tial,  3i4}  and  tu moan,  361,  352 ;  and 
typhoid,  350 

•»  tumoura,  491,  492;  and  meningitia, 
351,  352  ;  and  absccei,  484 

Taberculoaia,  miliary,  335 


■ait 
$C7;  a«Bhtoeai»,  «i4. 


fia^  50$: 

apfc^acUT  aS^cffJ—w  SIS; 
tiooy  507;  tbiaaaaig  «f   iMiuea,  iC3; 
kcaa,  610;  T'st^'zsix.  ZuiZ 
btrB-crmanal,  d-Trrtriiii  of,  ZIS; 
at  death  ia.  S19 

cflects  of,  501 

locality  at,  401 

▼Briciics  e#,  4^  4M. 

499;  earcimaa,4»;  cl 
499;  cyata^  499;  erectile  aa4 
eabr,  499;  6brocd.  499;  g&iaaa^ 
493,  494;  lipowt,  490;  laelaaocie^ 
498;  myxoma,  4il6;  nennmm,  4S9; 
paanmoma,  460;  aarconM,  439,  496; 
•ypbilitic,  493 ;  teratoma,  499  ;  tab«T- 
colar,  491 ;  Tsaeolar  and  erectile,  49f 

—  —  and  aneorlam,  622;  and  cpilrpay, 

621 ;  and  grncral  paralyaia,  621 ;  aad 
hyateria.  620«  968;  and  Bcai»fiti% 
603,  522;  and  tmomatim,  489,400 

—  of  baae,  615.  616 

—  phantom,  1000 
Tjrpe*writera,  727 

Typlioid  ferer,  apba^a  in,  895  ;  paralyiii 
after,  895;  tremor  in,  897;  and 
roeningitiii,  350 

Typboa  fever,  466;  pnraly^  after,  897 


(Jiceratire  endocarditia  caoaing  eiuboliaa, 

423 
Ultimnm  moriena,  801 
UncinRte  gyraa,5;  and  olfactory  nerve, 

56;  localiaation  in.  813 
Unamia,  103,  366;  couvalaiona.  768,  776; 

and  epilepay,  759 
Ur»mio  oonrnlaiona,  768^  77<  776 
Urinary  aymptoma,  181 
Urine,  retention  of.  In  byateria,  1014 
Utenne  pblebitia,  428 
Utterance,  recurring,  118 
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▼  I  Vition  in  optic  neuritii,  1 86  j  in  diphtheria. 

Vagus,  cardiac  branches  of,  296 ;  diseetes  I         ^^ 

of,  278;   grtstric  branches  of,   296 ;  |       ■"'''^» '**P'*^n*»*«on  of,  21 
nenritia  of,    296;   nnclens    of,    45;   ^»"»l »««.  1« 


pnlmonary  branches  of,  294 
Valleix's  points,  800 
Vapours  in  hvsteria,  1040 
Variola,  paraljsis  after,  898 
Vascn'ar  lesions  in  acute  diseases,  894; 

diphtlieria,  909 ;  scarlet  fever,  899 

—  tumour,  499 

Vaao-motor  and  trophic  changes,  84^  127; 
in  exophthalmic  goitre,  882 

—  symptoms  in  hysteria,  1016 

—  theory  of  epilepsy,  765;  for  teUnns,  G98 
Venesection  in  apoplexy,  411 

Venous  circulation  of  brain,  66 

—  thrombosis,  450,  461 
Ventricles,  localisation  in,  822 
Ventricular  hsemorrhage,  391,  395,  402, 

409 

—  meningitis,  340 
Verbal  amnesia,  121 
Vermiform  process,  57 

Vertebral  artery,  60;  anenrism  of,  106, 
635 ;  obstruct  ion  of,  440 ;  ligature  of, 
for  epilepsy,  768;  for  tetanus,  698 

Vertigo,  777;  auditory,  261,  782;  epi- 
leptic,  738,  793;  epileptoid,  793; 
essential,  793;  g:istric,  792;  laby- 
rinthine, 261,  782 ;  migrainous,  848 ; 
nocturnal,  792;  ocular,  172,  782; 
other  forms,  792 

<— >  and  arterial  degeneration,  793;  and 
cerebral  disease,  97, 790 ;  And  epilepsy, 
790;  and  nystagmus,  787;  and  tinni- 
tus, 787;  and  tumour,  607 

Vessels  of  brain,  60 

Vestibular  root  of  auditory,  48 

Vidian  nerve,  214,  236,  307 

Vieossens,  valve  of,  and  fourth  nerve,  58 

Violin-player's  cramp,  729  (lee  Cramp) 

Visceral  neuralgias,  832  (see  Neuralgia) 

—  sensibility,  path  of,  39 

Vision,  examination  of,  146 


—  centre,  21;  symptoms,  142 

—  field,    erroneous    projection    of.  172; 

limitation  of,  147 

—  —  in  ezoplithalmio  goitre,  881 

—  hallucinations,  166 

—  symptoms,  142 

Vocal  cord,  paralysis  of,  284,  288 

Voice,  alterations  of,  286 

Voluntary  movements  in  hemiplegia,  79 

—  speech,  tee  Speech 
Vomiting  in  briiin  diseases,  130 

—  —  —  tumours,  507 
Von  Qraefe's  symptoms,  877 


W 

Warnings  In  epilepsv,  736—740 

Weakness.  irriUble,  722 

Weir-Mitchell  treatment,  1022,  1024 

Wernicke's  sign,  163 

White  softening,  430 

Williii,  circle  of,  60 

Word-blindness,  112, 122 

Word-deafneas  112,  119 
Word-processes,  site  of,  in  cortex,  118; 

path  for,  113 
Worms  and  epilepsy,  733 
Wri*t-drop,  948 

Writers*  cramp,  711  (tee  Cramp) 
Writing,  methods  of,  713 
Wry-neck,  659  (tee  Torticuliis) 


Yellow  softening,  430 


Z 


Zonal  stratum,  40 

Zoopsia,  1007 

Zoster,  herpes,  and  neuralgia,  814,  820 
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Infancy  in  the  Philadelphia  Polyclinic,  Clinical  Lecturer  on  Obstetrics,  Jeffer- 
son Medical  College ;  Professor  of  Diseases  of  Children  in  Woman's  Medical 
College,  etc.  Second  Edition,  Revised.  With  16  Colored  and  other  Lithograph 
Plates  and  134  other  Illustrations.     i2mo.  Cloth,  $2.00 

DAVIS.    Essentials  of  Materia  Medica  and  Prescription  Writiiig.    By  J. 

Aubrey  Davis,  m.d.,  Ass't  Dem.  of  Obstetrics  and  Quiz  Master  in  Materia 
Medica,  University  of  Pennsylvania;  Ass't  Physician,  Home  for  Crippled  Chil- 
dren, Philadelphia.     i2mo.  $i*So 

DAY.  On  Headaches.  The  Nature,  Causes,  and  Treatment  of  Headaches.  By 
Wm.  H.  Day,  m.d.     Fourth  Edition.     Illustrated.    8vo.  Cloth,  $1.00 

DEAVE&.  Appendicitis.  Its  History,  Anatomy,  Etiology.  Pathology,  Symptoms, 
Diagnosis,  Prognosis,  Treatment,  Complications,  and  Sequelae.  By  John  B. 
Deaver.  m  d.,  Assistant  Professor  of  Applied  Anatomy,  University  of  Pennsyl- 
vania; Surgeon  to  the  German  Hospital,  to  the  Children's  Hospital,  and  to  the 
Philadelphia  Hospital ;  Consulting  Surgeon  to  St.  Agnes',  St.  Timothy's,  and 
Germantown  Hospitals,  etc.  A  Systematic  Treatise,  with  Colored  Illustrations  of 
Methods  of  Procedure  in  Operatmg  and  Plates  of  Typical  Pathological  Condi- 
tions drawn  specially  for  this  work.  Cloth,  $3.50 

Surgfical  Anatomy.  A  Treatise  upon  Surgical  Anatomy  and  the  Anatomy 
ot  Surgery.  Illustrated  by  upward  of  200  Original  Pictures  drawn  by  a 
special  artist  from  dissections  made  for  the  purpose.    Octavo.  In  Press. 

DOHVlLtiE.  Manual  for  Nurses  and  others  engaged  in  attending  to  the  sick.  By 
Ed.  J.  Domville,  m.d.  Eighth  Edition.  Revised.  With  Recipes  for  Sick- 
room Cookery,  etc.     i2mo.  Cloth,  .75 

DUCKWORTH.  On  Gout.  Illustrated.  A  treatise  on  Gout.  By  Sir  Dycb 
Duckworth,  m.d.  (Edin.),  f.r.c.p..  Physician  to,  and  Lecturer  on  Clinjcal 
Medicine  at,  St.  Bartholomew's  Hospital,  London.  With  Chromo-lithographs 
and  Engravings.     Octavo.  Cloth,  $0.00 
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DtJHRSSEN.  A  Manual  of  Gyneoological  Practice.  By  D*.  A.  Dinitsjui, 
t'livat-docem  in  Mulwiiery  and  Gynecology  in  the  University  of  Tkrlin.  Trwt- 
latcd  from  ihe  Fourth  German  Edition  and  Ediled  by  Jims  W.  Tavlor.  f.li-Ci, 
Surgeon  to  the  Birmingham  and  Midlands  Hospital  for  Women  ;  Vicc-Picudon 
of  the  British  Gynecolunieal  Society;  and  Frederick  Edoe,  m.d.,  M-B-C^. 
F.R.C.S.,  Surgeon  to  the  Wolverhampton  and  Disinct  tUispit^l  for  Wuoicn.  W«b 
105  Illustrations.     I2ma.  Ooili.  fi-is 

DtTLIiES,  What  to  Do  First,  In  Accidents  and  Poisoning.  By  C.  W.  DOLUtS.lUi, 
Futiith  Edition,  Enlarged,  with  new  illustrations.     i3ino.  Cloth.  Jf-oo 

FICK,  DheaacB  of  the  Eye  and  OphthalmOBcopy.  A  Handbook  for  Physdiu 
and  Students.  Ily  Ub.  Euglin  Frk..  University  of  Zurich.  A uth anted  Transi- 
tion by  A,  D.  Hale,  m.d.,  Assistant  to  the  Eye  UepanmenI,  Post-Graduate  Medi- 
cal School,  Chicago;  late  Vol.  Assistant,  Imperial  Eye  Clinit:,  Universiiy  nl  KwL 
With  a  Glossary  and  157  Illustrations,  many  of  which  are  m  colon.        In  Pros. 

FIELD.  Eracnant  Hedicatdon^Cathartics  and  Emetics.  By  Hekry  M.  Field. 
M.D.,  Professor  of  Therapeutics,  Dartmouth  Medical  College,  Corporate  Man. 
ber  Gyniecological  Society  of  Boston,  etc.     iimo.     288  pp.  Cloth.  (I.;} 

FILLEBROWH.  A  Text-Book  of  Operative  DentiBtiT.  WHtcen  by  inviiahM 
of  the  National  Association  of  Dental  Faculties.  By  Thomas  Fillebrown.  N.U  , 
D.M.D.,  Professor  of  Operative  Dentistry  in  the  Dental  School  of  Harvard  Uni- 
versity ;  Member  of  the  American  Dental  Assoc,  etc.    Illus.    Svo.      Clo..  J1.1S 

FLA06,  Plastici  and  Plastic  Filling  as  pertaining  to  the  61Ung  of  all  Cariiia 
H*  of  Decay  in  Teeth  below  medium  in  structure,  and  to  difficult  and  inacccssibll 
^V  cavities  in  teeth  of  all  grades  of  structure.  BvJ.P'osteh  Fi^gg.  d.d.s.,  Profciw 
^K  of  Denial  Pathology  in  Philadelphia  Dental  Lollege.  Fourth  Revised  EdiiiDii. 
Br      With  many  Illustrations.     8vo,  Cloth,  (4.00 

^FOWLER'S  Dictionary  of  Practical  Uedioine.  By  Various  IVriun.  Ao  Ency- 
clopedia of  Medicine.  Edited  by  James  Kingston  Fowler,  m.a.,  y.t>..  r.E-C-f,, 
Senior  Asst.  Physician  to,  and  Lecturer  on  I'athological  Anatomy  at.  the  Mid- 
dlesex Hospital.  London.     Svo.  Cloth.  J3.00;  Half  Momco.  h^ 

FOX.  Water,  Air  and  Food.  Sanitary  Examinations  of  Water.  Air  and  Food. 
By  CoBNELiL's  B,  Fox,  m.d.    i  10  Engravings.    2d  Ed..  Revised.        Cloth,  IJ.Se 

FOX  ARD  GOULD.  Compend  on  Diseaies  of  the  Eye  and  Refractiga. 
including  Treatment  and  Surgery.  By  L.  Webster  Fox,  m.d,.  late  Chief  Clifti- 
cal  Assistant,  OphthalmologicaJ  Department,  Jefferson  Medical  College  Hospiul. 
etc.,  and  Geo,  M.  Gould,  H.D.  Second  Edition.  Enlarged.  71  lllusliations  and 
39  Formula.     Being  Ne.  8,  f  Qui2-Compenii  f  Series. 

Cloth.  .So.     Interleaved  for  the  addition  of  notes.  |i :} 

FULLERTON.    Obstetric  Nursing.     By  Anna  M.  Fullertok.  h.o.,  \>nmi- 

strator  of  Obstetrics  in  the  Woman's  Medical  College ;    Physician   in  d)u|t 

of,  and  Obstetrician  and  Gynecologist  to,  the  Woman's  Hospital,  Philadelpbii, 

etc.  40  Illustrations.    Fourth  Edition,    Revised  and  Enlarged,   \2xt10.  Clolh.  Jrxo 

Narsing  in  Abdominal  Surgery  and  Diieasea  of  Women.    Comprising  ibc 

Regular  Course  of  Instruction   at  the   Training   School   of  the  Womati'i 

Hospital,  Philadelphia.   Second  Ed.     70  Illustrations,     umo.     Cloth.  $\  ifl 

GARROD.    On  Rheumatism.  A  Treatise  on  Rheumatism  and  Rheums.' 

liv   AkCHiBALU   Edwakd   Gakkod.   m.a.   (Oxon.),  U.U..   M.K.t:.S,   I. 

Physickin,  West  London  Hospital.     Illustrated.     Octavo. 

GARDNER,    The  Brewer,  Distiller  and  Wine  Hanufactorer.    Allnr        ■ 
all   Interested  in  the  Manulacture  and  Trade  of  Alcohol  and  lis  ContpumlL 
Edited  by  John  Gardner,  k  c.s.     Illustrated.  Ociih,  ILJO 

BleacHing,  Dyeing,  and  Calico  Printing.  With  Fotmube.   lllutinied.    {1.50 
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GILLIAM'S  Pathology.  The  Essentials  of  Pathology ;  a  Handbook  for  Students. 
By  D.  Tod  Gilliam,  m.d.,  Professor  of  Physiology,  Starling  Medical  College, 
Columbus,  O.    With  47  Illustrations.    i2mo.  Cloth,  .75 

G0&OAS*S  Dental  Medioine.  A  Manual  of  Materia  Medica  and  Therapeutics. 
By  Ferdinand  J.  S.  Gorgas,  m.d..  d.d.s..  Professor  of  the  Principles  of  Dental 
Science,  Dental  Surgery  and  Dental  Mechanism  in  the  Dental  Dep.  of  the  Univ. 
of  Maryland.     Fifth  Edition.    Revised  and  Enlarged.    8vo.  Cloth,  M*<^ 

OOULD.    The  Illustrated  Dictionary  of  Medicine,  Biolog^y,  and  Allied  Sciences. 

Being  an  Exhaustive  Lexicon  of  Medicine  and  those  Sciences  Collateral  to  it : 
Biology  (Zoology  and  Botany),  Chemistry,  Dentistry,  Pharmacology,  Microscopy, 
etc.  13y  Geokge  M.  Gould,  m.d.,  Forn[ierly  Editor  of  The  Medical  News ; 
President  American  Academy  of  Medicine ;  Ophthalmologist  Philadelphia  Hos- 
pital, etc.  With  many  Useful  Tables  and  numerous  Fine  Illustrations.  Large, 
Square  Octavo.     1633  pages.    Third  Edition  now  Ready. 

Full  Sheep,  or  Half  Dark-Green  Leather,  $10.00,  with  Thumb  Index,  $11.00 

Half  Russia,  Thumb  Index,  $12.00 

The  Medical  Students  Dictionary.  Tenth  Edition.  Enlarged.  Including 
all  the  Words  and  Phrases  generally  used  in  Medicine,  with  their  proper 
Pronunciation  and  Definitions,  based  on  Recent  Medical  Literature.  With 
Tables  of  the  Bacilli,  Micrococci,  Leucomains,  Ptomains,  etc.,  of  the  Arteries, 
Muscles,  Nerves,  Ganglia  and  Plexuses;  Mineral  Springs  of  U.  S.,  etc.  Re- 
written, Enlarged,  and  set  from  new  Type.    Small  octavo,  700  pages. 

Half  Dark  Leather,  $3.25;  Half  Morocco,  Thumb  Index,  $4.00 
'*  One  pleasing  feature  of  the  book  is  that  the  reader  can  almost  invariably  find  the  defini- 
tion under  the  word  he  looks  for,  without  being  referred  from  one  place  to  another,  as  is  too 
commonly  the  case  in  medical  dictionaries.  The  tables  of  the  bacilli,  micrococci,  leucomains, 
and  ptomains  are  excellent,  and  contain  a  large  amount  of  information  in  a  limited  space.  The 
anatomical  tables  are  also  concise  and  clear.  .  .  .  We  should  unhesitatingly  recommend 
this  dictionary  to  our  readers,  feelmg  sure  that  it  will  prove  of  much  value  to  them." — TTu 
American  Journal  of  Medical  Science. 

The  Pocket  Pronouncing  Medical  Lexicon.    (12,000  Medical  Words 

Pronounced  and  Defined.)  A  Student's  Pronouncing  Medical  Lexicon. 
Containing  all  the  Words,  their  Definition  and  Pronunciation,  that  the 
Student  generally  comes  in  contact  with;  also  elaborate  Tables  of  the 
Arteries,  Muscles,  Nerves,  Bacilli,  etc.,  etc.;  a  Dose  List  in  both  English 
and  Metric  System,  etc.,  arranged  in  a  most  convenient  form  for  reference 
and  memorizing.    Thin  64mo.    (6  x  3^  inches.) 

Full  Limp  Leather,  Gilt  Edges,  $1.00;  Thumb  Index,  $1.25 
*^*  Sample  pages  and  descriptive  circular  of  Gould* s  Dictionaries  sent  free  upon 
application.     See  page  4, 

Borderland  Studies.  Miscellaneous  Addresses  and  Essays  Pertaining  to  Medi- 
cine and  the  Medical  Profession,  and  Their  Relations  to  General  Science 
and  Thought.    By  George  M.  Gould,  m.d.   350  pages.    i2mo.    Cloth,  $2.00 

GRIFFITH'S  Graphic  Clinical  Chart.  Designed  by  J.  P.  Crozer  Griffith, 
M.D.,  Instructor  in  Clinical  Medicine  in  the  University  of  Pennsylvania.  Printed 
in  three  colors.    Sample  copies  free.  Put  up  in  loose  packages  of  50,    .50 

Price  to  Hospitals,  500  copies,  $4.00;  1000  copies,  $7.50.    With  name  of  Hos- 
pital printed  on,  50  cents  extra. 

GROVES  AND  THORP.  Chemical  Technology.  A  new  and  Complete  Work. 
The  Application  of  Chemistry  to  the  Arts  and  Manufactures.  Edited  by 
Charles  E.  Groves,  f.r.s.,  and  Wm.  Thorp,  b.sc..  f.i.c,  assisted  by  many 
experts.  In  about  eight  volumes,  with  numerous  illustrations.  Each  volume 
sold  separately. 
Vol.  I.  Fuel  and  Its  Applications.    607  Illustrations  and  4  Plates.   Octavo. 

Cloth,  $5.00;  Half  Morocco,  J6.50 
Vol.11.  Lighting.  Illustrated.  Octavo.  Cloth,  ^..oo;  Half  Morocco,  $5.50 
Vol.  III.    Lighting — Continued.  In  Press, 
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OOWERS.  KanuBl  of  Diseaaeiof  the  irervom  Sjitem.  A  CompleieTeit-boot 
By  William  R.  Gowers,  M.D.,  P.k.s,,  Prof.  Clinical  Medicine.  Univcrsily  CoUege. 
London.    Physician  to  National  Hospital  for  the  Paralyzed  and  Epileplic  Setund 

*  Edition.     Revised,  Enlarged  and  in    many  parts   rewritten.     With   many  ik« 
llluslrations.     Two  Volumes.     Octavo. 
Vol.  1.    Diseases  of  the  Nerves  and  Spinal  Cord.    616  pages.       Cloih.  r.vw 
Vol.  II.     Diseaaes  of   the   Brain    and   Cranial    Nerves;   Oeneral  ad 
Fnnctional  Diseases.    io6y  pages.  Cloth,  ua) 

*,*This   book   has  been  transl^iled   into  German,  Italian,  and  Spani&h.     It  is 
published  in  London.  Milan,  Bonn.  Barcelona,  and  Philadelphia. 

Syphilis  and  the  Nervous  System.     Being  a  revised  repnnt  of  the  Lettw- 

iiiian  Lectures  for   1890,  delivered  before  the  Medical  Society  of  London, 

i2mo.  Clolh.flM 

Diagnosis  of  Diseases  of  the  Brain.    8vo.    Second  Ed.     tllus.    Cloth,  (1.50 

PHedioal  Ophthalmoscopy.  A  Manual  and  Atlas,  with  Colored  Atitotype  ud 
Lithographic  Hates  and  Wood-ctits,  cotnprising  Original  Illustrations  of  tht 
changes  of  the  Eye  in  Diseases  of  the  Brain,  Kidney,  etc.  Third  Edilinii. 
Revised,  with  the  assistance  of  R.  Marcus  Gunn,  f.R.CS,,  Surgeon,  Ro>il 
London  Ophthalmic  Hospital.  Moorficlds.    Octavo.  Cloth.  J4J« 

The  Dynamics  of  Life.    i3mo.  Cloth.  75 

Clinical  Lectttres,  A  new  volume  of  Essays  on  the  Diagnosis,  Treilmeni, 
etc..  of  Diseases  of  the  Nervous  System.  Cloth.  »!.« 

Epilepsy  and  Other  Chronic  ConmlsiTe  Diseases.  Second  Edition,  fyprrn 
HACKER.    Antiseptic  Treatment  of  Woonds,  Introduction  lo  the.  according  u> 
the  Method  in  Use  at  Professor  Blllroth's  Clinic.  Vienna.     By  Dr.  ViCTOii  R. ». 
Hacker.  Assistant  in  the  Clinic  Billroth.  Prolessor  of  Surgerj-.  etc.     TratisUttd 
by  Surgeon-Captain  C.  R.  Kilkelly,  m.B.     ilmo.  Cloth.  ,50 

HAIO.  Caaiation  of  Disease  by  Uric  Acid.  A  Coniribution  to  the  Pathology  ot 
High  Arterial  Tension,  Headache,  Epilepsy,  Gout,  Rheurnatism,  Diibod. 
Brighl's  Disea5e,  etc.  By  Alex.  Haio,  M.A..  M.D.  (Oxon)..  p.r.c  p.,  Physidsn  to 
Metropolitan  Hospital,  London.     Illustrated.      Third  Edilien.  Cloth,  f;.» 

HALE.  On  the  Management  of  Children  in  Health  and  Disease.  Cloth,  .so 
HALL.  Compend  of  General  Pathology  and  Morbid  Anatomy.  ByH.NEwant 
Hall,  i'h.o.,  m.o,.  Professor  of  Pathology  and  Medical  Chemistry;  Post-Cradu»l* 
Medical  Schnol ;  Sur|;eon  lo  the  Emetgencv  Hospital,  Chicago  ;  Chief  Ejr  Oinit. 
ChicaKO  Medical  College,  etc.  With  91  Illustralions.  Ai-.  /j  fQua-C^petif 
S^rii-s.  Cloth,  .80.     Interleaved  for  Notti.  (iJ} 

Compend  of  Diseases  of  the  Ear  and  Nose.  Itlustrated.  A'o.  t6  tQud- 
Co'iipi-niif  Sfries,  Clolh,  .80.     lnlerlcavedforNoiei.fi.:) 

HALL.  Diseases  of  the  Nose  and  Throat.  By  F.  De  Havillafoi  Hall.  v.o-. 
F.R.c.p.  (Lond.),  Physician  in  chdrse  Throat  Department  WeslMiinster  HMpiUl: 
Joint  Lecitirer  on  Principles  and  I'ractice  of  Medicine,  Westminster  Ho*pit»l 
Medical  School,  etc.     Two  Colored  Plates  and  59  itltis.      izmo.  Cloth,  fZ-jO 

HANSELL  and  BELL.  Clinical  Ophthalmology,  lUustraUd.  A  Manml  fn' 
Sludcnls  and  Physicians.  By  Huwaru  F.  Hansell,  A.U..  M.U.,  Lecturer  on 
Ophthalmology  in  the  JetTerson  College  Hospital.  Philadelphia,  etc.,  and  JA«0 
H.  Bell.  m.d..  late  Member  Ophthalmic  Staff.  Jefferson  College  Hnspiul. 
Ophthalrak  Surgeon.  Southwestern  Hospital,  Phila.  With  Coli>red  Plate  if 
Normal  Fundus  and  120  Illustrations.     Izmo.  Ootfa,  frjo 

HARE,  Mediastinal  Disease.  The  Pathology,  Oinical  History  and  DiagnoatH 
AffeetionsoftheMediastlnumoiherthan  those  of  the  Heart  and  Aona.    By  H.A. 


il.l).  (Univ.  of  Pa.).  Professor  of  Materia  Medica  and  Therapeutics 

" "       '""  ~'  doih. 


Jefferson  Medical  College.  Phila.    8vo.     Illuslrated  by  Six  Plates.      CJoih,  |1J» 
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HABLAK.  Eyesight,  and  How  to  Care  for  It.  By  George  C.  Harlan,  m.d., 
Prof,  of  Diseases  of  the  Eye,  Philadelphia  Polyclinic.     Illustrated.        Cloth,  .40 

HARRISES  Principles  and  Practice  of  Dentistry.  Including  Anatomy,  Physi- 
ology, Pathology,  Therapeutics,  Dental  Surgery  and  Mechanism.  By  Chapin  A. 
Harris,  m.d.,  d.d.s.,  late  President  of  the  Baltimore  Dental  College,  author  of 
'*  Dictionary  of  Medical  Terminology  and  Dental  Surgery.'*  Thirteenth  Edition. 
Revised  and  Edited  by  Ferdinand  J.  S.  Gorgas,  a.m.,  m.d.,  d.d.s.,  author  of 
"  Dental  Medicine  ;*'  Professor  of  the  Principles  of  Dental  Science,  Dental 
Surgery  and  Dental  Mechanism  in  the  University  of  Maryland.  1250  Illustra- 
tions.   1 1 80  pages.    8vo.  Cloth,  $6.00 ;  Leather,  $7.00 

Dictionary  of  Dentistry.  Fifth  Edition,  Revised.  Including  Definitions  of 
such  Words  and  Phrases  of  the  Collateral  Sciences  as  Pertain  to  the  Art  and 
Practice  of  Dentistry.  Fifth  Edition.  Rewritten,  Revised  and  Enlarged. 
By  Ferdinand  J.  S.  Gorgas,  m.d.,  d.d.s..  Author  of  "  Dental  Medicine ; " 
Editor  of  Harris's  *'  Principles  and  Practice  of  Dentistry ;  **  Professor  of 
Principles  of  Dental  Science,  Dental  Surgery,  and  Prosthetic  Dentistry  in  the 
University  of  Maryland.    Octavo.  Cloth,  M-So ;  Leather,  $5.50 

HAB&IS  and  BEALE.  Treatment  of  Pnlmonary  Consnmption.  By  Vincent 
Dormer  Harris,  m.d.  (Lond.).  f.r.c.p.,  Physician  to  the  city  of  London  Hospi- 
tal for  Diseases  of  the  Chest ;  Examining  Physician  to  the  Royal  National  Hos- 
pital for  Diseases  of  the  Chest,  Ventnor,  etc.,  and  E.  Clifford  Beale,  m.a., 
M.B.  (Cantab.),  f.r.c.p.,  Physician  to  the  city  of  London  Hospital  for  Diseases 
of  the  Chest,  and  to  the  Great  Northern  Central  Hospital,  etc.  A  Practical 
Manual.     i2mo.  Cloth,  $2.50 

HAETRIDGE.  Eefraction.  The  Refraction  of  the  Eve.  A  Manual  for  Students. 
By  GusTAVUS  Hartridge,  f.r.c.s..  Consulting  Ophthalmic  Surgeon  to  St  Bar- 
tholomew's Hospital ;  Ass't  Surgeon  to  the  Royal  Westminster  Ophthalmic  Hos- 
pital, etc.    98  Illustrations  and  Test  Types.    Seventh  Edition.  Cloth,  $1.00 

On  The  Ophthalmoscope.  A  Manual  for  Physicians  and  Students.  Second 
Edition.    With  Colored  Plates  and  many  Woodcuts.     i2mo.       Cloth,  $1.25 

HAETSHOBJTE.  Our  Homes.  Their  Situation,  Construction,  Drainage,  etc.  By 
Henry  Hartshorne,  m.d.    Illustrated.  Cloth,  .40 

HATPIELD.  Diseases  of  Children.  By  Marcus  P.  Hatfield,  Professor  ot 
Diseases  of  Children,  Chicago  Medical  College.  With  a  Colored  Plate.  Second 
Edition.     Being  No.  14^  t  Quit-Copnpend  f  Serus.     i2mo.  Cloth,  .80 

*  Interleaved  for  the  addition  of  notes,  $1.25 

HEATH.  Minor  Surgery  and  Bandaging.  By  Christopher  Heath,  f.r.cs., 
Holme  Professor  of  Clinical  Surgery  in  University  College,  London.  Tenth 
Edition.  Revised  and  Enlarged.  With  158  Illustrations,  62  Formulae,  Diet 
List,  etc.     i2mo.  Cloth,  $1.25 

Practical  Anatomy.  A  Manual  of  Dissections.  Eighth  London  Edition. 
300  Illustrations.  Cloth,  $4.25 

Ii\jnries  and  Diseases  of  the  Jaws.  Fourth  Edition.  Edited  by  Henry 
Percy  Dean,  m.s.,  f.r.c.s..  Assistant  Surgeon  London  Hospital.  With 
187  Illustrations.    8vo.  Cloth,  $4.50 

Lectures  on  Certain  Diseases  of  the  Jaws,  delivered  at  the  Royal  College  of 
Surgeons  of  England,  1887.    64  Illustrations.    8vo.  Boards,  .50 

HEIlltY.  AnSBmia.  A  Practical  Treatise.  By  Fred*k  P.  Henry,  m.d..  Physician 
to  Episcopal  Hospital,  Philadelphia.  Half  Cloth,  .50 
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HOLDEN*S  Anatomy.  Sixth  Edition.  A  Manual  of  the  Dissections  of  the  Human 
Body.  By  John  Langton,  f.r.c.s.,  Surgeon  to,  and  Lecturer  on  Anatomy  ai, 
St.  Bartholomews  Hospital.  Carefully  Revised  by  A.  Hewson,  m.d..  Demonstra- 
tor of  Anatomy,  Jefferson  Medical  College;  Chief  of  Surgical  Clinic.  Jefferson 
Hospital;  Mem.  Assoc.  Amer.  Anatomists,  etc.  311  Illustrations.  i2mo.  800 
pages.  Cloth,  112.50;  Oil-cloth,  $2.50;  Leather.  $3.00 

Hnman  Osteology.  Comprising  a  Description  of  the  Bones,  with  Colored 
Delineations  of  the  Attachments  of  the  Muscles.  The  General  and  Micro- 
scopical Structure  of  Bone  and  its  Development.  Carefully  Revised,  by 
the  Author  and  Prof.  Stewart,  of  the  Royal  College  of  Surgeons*  Museum. 
With  Lithographic  Plates  and  Numerous  Illustrations.    7th  Hd^    Qoth,  55.25 

Landmarks.     Medical  and  Surgical.     4th  Edition.     8vo.  Qoth.  %\X30 

HOLLAND.   The  Urine,  the  Oastrio  Content!,  the  Common  Poiaoni  and  the 

Milk.  Memoranda,  Chemical  and  Microscopical,  for  Laboratory  Use.  By  J.  W. 
Holland,  m.d.,  Ptofessor  of  Medical  Chemistry  and  Toxicology  in  Jefferson 
Medical  College,  of  Philadelphia.  Fifth  Edition,  Enlarged.  Illustrated  and 
Interleaved.  i2mo.  Cloth.  $1.00 

H0R8LEY.  The  Brain  and  Spinal  Cord.  The  Structure  and  Functions  of.  Being 
the  Fullerian  Lectures  on  Physiology  for  1891.  By  Victor  A,  Horsley,  m.b.« 
F.R.S.,  etc..  Assistant  Surgeon,  University  College  Hospital,  Professor  of  Pathology-, 
University  College,  London,  etc.    With  numerous  Illustrations.  Cloth,  $2.50 

HORWiXZ*S  Compend  of  Surrery,  including  Minor  Surger>%  Amputations,  Frac- 
tures, Dislocations,  Surgical  Diseases,  and  the  Latest  Antiseptic  Rules,  etc.,  with 
Differential  Diagnosis  and  Treatment.  By  Orville  Horwitz,  b.s.,  m.d..  Pro- 
fessor of  Genito-Urinary  Diseases,  late  Demonstrator  of  Surgery,  Jefferson  Medi- 
cal College.  Fifth  Edition.  Very  much  Enlarged  and  Rearranged.  Over  300 
pages.     167  Illustrations  and  98  Formulae.    \2Tt\o,  A^o.g  fQuiM-CotHfiendf  Sena, 

Cloth,  .80.     Interleaved  for  notes,  f  1.35 

HOVELL.    Diseases  of  the  Ear  and  Naso-Pharynx.     A  Tre&tise  including 

Anatomy  and  Physiology  of  the  Orpan,  together  with  the  treatment  of  the  atiec- 
tions  of  the  Nose  and  Pharynx  which  conduce  to  aural  disease.  By  T.  Mark 
HovELL.  f.r.c.s.  (£din.),M.R.c.s.(Eng.),  Aural  Surgeon  to  the  London  Hospital, 
to  Hospital  for  Diseases  of  the  Throat,  and  to  British  Hospital  for  Incurables, 
etc.     122  Illustrations.     Octavo.  Cloth.  $5.a 

H1T0HE8.  Compend  of  the  Praotioe  of  Medicine.  Fifth  Edition.  Revised  and 
Enlarged.  By  Daniel  E.  Hughes,  m.d.,  Demonstrator  of  Clinical  Medicine  t> 
Jefferson  Medical  College,  Philadelphia.  In  two  pai^  Being-  jVas,  ^  and  j 
fQuig'Ciffnpendf  Series, 

Part  I. — Continued,  Eruptive  and  Periodical  Fevers.  Diseases  of  the  Stomach 
Intestines,  Peritoneum,  Biliary  Passages,  Liver,  Kidneys,  etc.,  and  Genera 
Diseases,  etc. 

Part  II. — Diseases  of  the  Respiratory  System,  Circulatory  System  and  Ner 
vous  System  ;  Diseases  of  the  Blood,  etc. 

Price  of  each  Part,  in  Cloth,  .80 ;  interleaved  for  the  addition  of  Notes.  Si. 2; 

Physicians*  Edition. — In  one  volume,  including  the  above  two  parts,  a  sec 
tion  on  Skin  Diseases,  and  an  index.  ^/M  re7/ised,  enlarged  Edition 
j6S  pages.  Full  Morocco,  Gilt  Edge.  $2,21 

•*  Carefully  and  systematically  compiled." —  Tke  London  Lancet, 

HUMPHREY.  A  Mannal  for  Norses.  Including  general  Anatomy  and  Physiology 
manaj^cment  of  the  sick-room,  etc.  By  Laurence  Humphrey,  mJa.,  m.b. 
M.R.C.S.,  Assistant  Physician  to,  and  Lecturer  at,  Addenbrook's  Hospital.  Cam 
bridge,  England.     Thirteenth  Edition.     i2mo.     Illustrated.  Cloth.  51^ 

HTSLOPS  MEITTAL  PHYSIOLOGY.  Especially  in  its  Relation  to  Mental  Dis 
orders.  Hy  Theo.  B.  Hyslx)p,  m.d.,  Leaurer  on  Mental  Diseases.  St,  Mary'i 
H0spit.1l  ^iedical  School.  Assistant  Physician,  Bethlem  Royal  Hospital,  London 
With  Illustrations.     i2mo.  '  Cloth,  54.:; 
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JIUTCHIU'SOH.  The  Nose  and  Throat.  A  Manual  of  the  Diseases  of  the  Nose 
and  Throat,  including  the  Nose,  Naso-Pharynx,  Pharynx  and  Larynx.  By 
Procter  S.  Hutchinson,  m.r.c.s..  Ass't  Surgeon  to  the  London  Hospital  for 
Diseases  of  the  Throat.  Illustrated  by  Lithograph  Plates  and  40  other  Illus., 
many  of  which  have  been  made  from  original  drawings.    i2mo.   2d  Ed.    In  Press, 

IMPEY.  A  Handbook  on  Leprosy.  By  S.  P.  Impey,  m.d.,  m.c,  Late  Chief  and 
Medical  Superintendent,  Robben  Island  Leper  and  Lunatic  Asylums,  Cape  Col- 
ony, South  Africa.     Illustrated  by  37  Plates  and  a  Map.    Octavo.     Cloth,  $3.50 

JACOBSON.  Operations  of  Surgery.  By  W.  H.  A.  Jacobson,  b.a.  oxon., 
F.R  C.S.,  Eng. :  Ass*t  Surgeon,  Guy's  Hospital ;  Surgeon  at  Royal  Hospital  for 
Children  and  Women,  etc.    With  over  200  lUust.      Cloth,  $3.00 ;  Leather,  $4.00 

Diseases  of  the  Male  Organs  of  Generation.   88  Illustrations.   Cloth,  $6.00 

JOlfES.  Medical  Electricity.  A  Practical  Handbook  for  Students  and  Prac- 
titioners of  Medicine.  By  H.  Lewis  Jones,  m.a.,  m.d.,  m.r.c.p.,  Medical  Officer 
in  Charge  Electrical  Department,  St.  Bartholomew's  Hospital.  Second  Edition 
of  Steavenson  and  Jones'  Medical  Electricity.  Revised  and  Enlarged.  112  Illus- 
trations.    i2mo.  Cloth,  $2.50 

KENWOOD.    Pnblic  Health  Laboratory  Work.     By  H.  R.  Kenwood,  m.b., 

D.P.H.,  F.C.S.,  Instructor  in  Hygienic  Laboratory,  University  College,  late  Assistant 

Examiner  in  Hygiene,  Science  and  Art  Department,  South  Kensington,  London, 

etc.    With  1 16  Illustrations  and  3  Plates.  Cloth,  $2.00 

KIEKES*  Physiology*  {^3^^  Authorized  Edition.  i2mo.  Dark  Red  Cloth,) 
A  Handbook  of  Physiology.  Thirteenth  London  Edition,  Revised  and  Enlarged. 
By  W.  MoRRANT  Bak^r,  m.d.,  and  Vincent  Dormer  Harris,  m.d.  ci6  Illus- 
trations, some  of  which  are  printed  in  Colors.  i2mo.  Cloth,  $3.25 ;  Leather,  ^.00 

KLEEN.  Handbook  of  Massage.  By  Emil  Kleen,  m.d.,  ph.d.,  Stockholm  and 
Carlsbad.  Authorized  Translation  from  the  Swedish,  by  Edward  Mussey  Hart- 
well,  M.D.,  PH.D.,  Director  of  Physical  Training  in  the  Public  Schools  of  Boston. 
With  an  Introduction  by  Dr.  S.  Weir  Mitchell,  of  Philadelphia.  Illustrated 
with  a  series  of  Photographs  made  specially  by  Dr.  Kleen  for  the  American 
Edition.    8vo.  Cloth,  $2.25 

LAKDIS*  Compend  of  Obstetrics ;  especially  adapted  to  the  Use  of  Students  and 
Physicians.  By  Henry  G.  Landis,  m.d.  Fifth  Edition.  Revised  by  Wm.  H. 
Wells,  m.d.,  Ass't  Demonstrator  of  Clinical  Obstetrics,  Jefferson  Medical  College ; 
Member  Obstetrical  Society  of  Philadelphia,  etc.  Enlarged.  With  Many  Illus- 
trations.    No,  ^  f  Quiz- Compend  f  Series, 

Cloth,  .80;  interleaved  for  the  addition  of  Notes,  $1.25 

LAKDOIS.  A  Text-Book  of  Human  PhysiolOCT ;  including  Histology  and  Micro- 
scopical Anatomy,  with  special  reference  to  Uie  requirements  of  Practical  Medi- 
cine. By  Dr.  L.  Landois,  Professor  of  Phvsiology  and  Direaor  of  the  Physio- 
logical Institute  in  the  University  of  Greifswald.  Fifth  American,  translated 
from  the  last  German  Edition,  with  additions,  by  Wm.  Stirling,  m.d.,  d.Sc., 
Brackenbury  Professor  of  Physiology  and  Histology  in  Owen's  College,  and  Pro- 
fessor in  Victoria  University,  Manchester  ;  Examiner  in  Physiology  in  University 
of  Oxford,  England.  With  845  Illustrations,  many  of  which  are  printed  in 
Colors.    8vo.  In  P^ess, 

LEE.  The  Microtomist's  Vade  Mecum.  Fourth  Edition.  A  Handbook  of 
Methods  of  Microscopical  Anatomy.  By  Arthur  Bolles  Lee.  Ass't  in  the  Rus- 
sian Laboratory  of  Zoology,  at  Villefranche-sur-Mer  (Nice).  881  Articles.  En- 
larged and  Revised.     Octavo.  In  I^ess, 
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LEFFHANB'S  Compead  of  Hedlcal  Chemiatr;,  Inorganic  and  Organic.     In. 

eluding  Urine  Analysis.     By   Henhy  Leffman.v,  m.d.,   I^of.  o(  ChemisOj- »nd 

Melallurgy  in  the  Penna,  College  o-f  Dental  Surgery  and  in  the  Wagner  F(n 

^^^^      Institute   or   Science,  Philadelphia.      No.  lo  t Quix- Compenti t    Smei.     Fourth 

^^^^H     Edition.    Rewriiten,  CIolli,  .So.    Interleaved  for  the  addition  of  Notes.  fij{ 

^^^^1       The  Coal-Tar  Colors,  with  Special  Reference  to  their  Injurious  Qualitieiuid 

^^^H  the  Restrictions  of  their  Use.     A  Translation  of  Theodore  Wcyl's  Uaa&- 

■^H  graph.     i2mo.  Cloth,  (i.]( 

W  *  Progressive  Eseroises  in  Praotto&l  Chemistry.    A  Laboratory-  Handbook. 

I  Illustrated.      Third  Edition,  Revised  and  Enlarged.     i2ino.      Cloth.  SI.00 

Examiaatiotl  of  Water  for  Sanitary  and  Technical  Purposes.    Third  Ediltoo. 

Enlarged.     Illustrated,     iimo.  Cloth,  $1.1; 

Analysis  of  StUkand  H ilk  Products.    Arranged  to  suit  the  needs  of  Anily:- 

ical  Chemists,  Dditymen,  and  Milk  Inspectors,     izmo.  Clotb.  (1.15 

LEOQ  on  the  Urine.  Practical  Guide  to  the  Examination  of  Urine.  B»  J. 
WiCKHAM  Legg,  m.d.  Seventh  Edition,  Enlai^ed.  Edited  and  Revised  by  H. 
Lewis  Jones,  m.a.,  m.d..  m.k.c.p.     Illustrated,     umo.  Clotb,  |i .00 

LEWEB.8.  On  the  Siseaaes  of  Women.  A  Practical  Treatise.  By  Dr.  A.  H. 
N.  LewERS,  Assistant  Obstetric  Physician  lo  the  London  Hospital;  and  Phy- 
sician lo  Out-patients.  Queen  Charlotte's  Lying-in  Hospital ;  Examiner  in  Mid- 
wifery and  Diseases  of  Women  to  Che  Society  of  Apothecaries  of  London.  Witi 
146  Engravings.     Third  Edition,  Revised.  Cloth,  (j^oo 

LEWIS  (BEVAN).  Uental  Diseases.  A  lext-book  having  special  reference  to  Ibe 
Pathological  aspects  of  Insanity.  By  Bevan  Lewis,  L,K.c-P.,  M.r.c.s.,  Medi- 
cal Director,  West  Riding  Asylum,  Wakefield,  England.  iS  Lithographic  Pitia 
and  other  Illustrations.     Second  Edition.     Svo.  /■  f^ia. 

LIKCOLH.    School  and  Indnstrial  Hygiene.    By  D.  F.  Lincolk.  w.d.    GoUi,  jb 
LIZAK8  (JOHN).    On  Tobacco.    The  Use  and  Abuse  of  Tobacco.  Clodi.  49 

LONGLEY'S  Pocket  Medical  Dictionary  for  Students  and  Physicians.  Giviii| 
the  Correct  Definition  and  Pronunciation  of  all  Words  and  Terms  in  CeiieraJ 
Use  in  Medicine  and  the  Collateral  Sciences,  with  an  Appendix.  coniamJDf 
Poisons  and  their  Antidotes,  Abbreviations  Used  in  Prescriptions,  and  a  Metric 
Scale  of  Doses.     By  Elias  Longlev.  Cloth,  .75  ;  Tucks  and  Pocket.  l\a> 

MACALISTES'S  Hnman  Anatomy.    800  Ulnatrationa,    A  New  Textbook  ft* 

Students  and    Practitioners.     Systematic    and    Topographical,  including  tit 
i  Embryology,  Histology  and  Morphology  of  Man,     With  special  reference  to  the 

requirements  of  Practical  Surgery  and  Medicine.     Bv  Alex.  Macaustek,  Ji.D.. 
I  F.H.S.,  Professor  of  Anatomy  in  the  University  of  Cambridge,  England:  Eximintr 

in  Zoology  and  Comparative  Anatomy,  University  of  London ;  formerly  I^olcMOr 
of  Anatomy  and  Surgery,  University  of  Dublin.  With  816  Illuslralions.  4000I 
which  are  original.     Octavo.  Cloth,  fj.oo;  Leather,  (fiw 

UACDONALD'S  Hioroscopical  Examinations  of  Water  and  Air.  With  ao  Ap- 
pendix on  the  Microscopical  Examination  of  Air.  By  J.  D.  Macix>!(ali>,  k.u. 
25  Lithographic  Plates,  Reference  Tables,  etc.     Second  Ed.     8vo,     Cloth.  fJ-Ja 

UACKENZIE.  The  Pharmacopixia  of  the  London  Hospital  for  Dimum  «f 
the  Throat.  By  Sir  Moksi.l  Mackenzie,  m.d.  Fifth  Edition.  Revised  and 
lidprtived  by  F.  G.  Hakvev,  Surgeon  to  the  Hospital.  Cloth,  |t.oa 

UACNAUARA.  On  the  Eye.  A  Manual.  By  C.  MACXAMAaA.  m.d.  FiM 
Edition,  Carefully  Revised ;  with  Additions  and  Numerous  Coloted  Plates,  1)«»- 
grains  of  Eye,  Wood-cuts,  and  Test  Types.     Demi  Svo.  Cloth,  f^J> 
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MACREADY.  A  Treatise  on  Ruptures.  By  Jonathan  F.  C.  H.  Macready, 
F.K.C.S.,  Surgeon  to  the  Great  Northern  Central  Hospital ;  to  the  City  of  London 
Hospital  for  Diseases  of  the  Chest ;  to  the  City  of  London  Truss  Society,  etc. 
With  24  full-page  Lithographed  Plates  and  numerous  Wood-Engravings.  Octavo. 

Cloth,  $6.00 

MAVN.  Forensic  Medicine  and  Tozicolog^y.  A  Text-Book  by  J.  Dixon  Mann, 
M.D.,  F.R.C.P.,  Professor  of  Medical  Jurisprudence  and  Toxicology  in  Owens  Col- 
lege, Manchester;  Examiner  in  Forensic  Medicine  in  University  of  London,  etc. 
Illustrated.    Octavo.  Cloth,  $6.50 

MANN*S  Manual  of  Psychological  Medicine  and  Allied  Nervous  Diseases.  Their 
Diagnosis,  Pathology,  Prognosis  and  Treatment,  including  their  Medico-Legal 
Aspects ;  with  chapter  on  Expert  Testimony,  and  an  abstract  of  the  laws  relating 
to  the  Insane  in  all  the  States  of  the  Union.  By  Edward  C.  Mann,  m.d., 
member  of  the  New  York  County  Medical  Society.  With  Illustrations  of  Typical 
Faces  of  the  Insane,  Handwriting  of  the  Insane,  and  Micro-photographic  Sec- 
tions of  the  Brain  and  Spinal  Cord.    Octavo.  Cloth,  $3.00 

MAESHALL*S  Physiological  Diagrams,  Life  Size,  Colored.  Eleven  Life-size 
Diagrams  (each  7  feet  by  3  feet  7  inches).  Designed  for  Demonstration  before 
the  Class.  By  John  Marshall,  f.r.s.,  f.r.c.s.,  Professor  of  Anatomy  to  the 
Royal  Academy ;  Professor  of  Surgery,  University  College,  London,  etc. 

In  Sheets  Unmounted,  $40.00 
Backed  with  Muslin  and  Mounted  on  Rollers,  $60.00 
Ditto.  Spring  Rollers,  in  Handsome  Walnut  Wall  Map  Case  (Send  for 

Special  Circular) $100.00 

Single  Plates,  Sheets,  $5.00;  Mounted,  $7.50;  Explanatory  Key,  50  cents. 
No.  I — The  Skeleton  and  Ligaments.  No.  2 — The  Muscles  and  Joints,  with 
Animal  Mechanics.  No.  3 — ^The  Viscera  in  Position.  The  Structure  of  the  Lungs. 
No.  4 — The  Heart  and  Principal  Blood-vessels.  No.  5 — The  Lymphatics  or  Absorb- 
ents. No.  6— The  Digestive  Organs.  No.  7 — The  Brain  and  Nerves.  Nos.  8  and  9— 
The  Organs  of  the  Senses.  Nos.  10  and  11 — The  Microscopic  Structure  of  the 
Textures  and  Organs.    {Send far  Special  Circular. \ 

MASON'S  Compend  of  Eleotricity,  and  its  Medical  and  Surgical  Uses.  By 
Charles  F.  Mason,  m.d..  Assistant  Surgeon  U.  S.  Army.  With  an  Intro- 
duction by  Charles  H.  May,  m.d..  Instructor  in  the  New  York  Polyclinic. 
Numerous  Illustrations.     i2mo.  Cloth,  .75 

MAXWELL.  Terminolog^a  Medica  Polyglotta.  By  Dr.  Theodore  Maxwell, 
assisted  by  others  in  various  countries.    8vo.  Cloth,  $3.00 

The  object  of  this  work  is  to  assist  the  medical  men  of  any  nationality  in  reading  medical  literature  written 
in  a  language  not  their  own.  Each  term  is  usually  given  in  seven  languages,  viz. :  English,  French,  German, 
Italian,  Spanish,  Russian  and  Latin. 

MAYS*  Therapeutic  Forces ;  or.  The  Action  of  Medicine  in  the  Light  of  the  Doc- 
trine of  Conservation  of  Force.    By  Thomas  J.  Mays,  m.d.  Cloth,  $1.25 
Theine  in  the  Treatment  of  fleuralf^    i6mo.                      yi,  bound,  .$0 

McBRIDE.  Diseases  of  the  Throat,  Nose  and  Ear.  A  Clinical  Manual  for  Stu- 
dents and  Practitioners.  By  P.  McBride,  m.d.,  f.r.c.p.  (Edin.),  Surgeon  to  the 
Ear  and  Throat  Department  of  the  Royal  Infirmary;  Lecturer  on  Diseases  of 
Throat  and  Elar,  Edinburgh  School  of  Medicine,  etc.  With  Colored  Illustrations 
from  Original  Drawings.   2d  Edition.   Octavo.      Handsome  Cloth,  Gilt  top,  $6.00 

McVEILL.  The  Prevention  of  Epidemics  and  the  Construction  and  Man- 
agement of  Isolation  Hospitals.  By  Dr.  Roger  McNeill,  Medical  Officer  of 
Iiealth  for  the  County  of  Argyll.  With  numerous  Plans  and  other  Illustrations. 
Octavo.  Cloth,  $3.50 
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HEiaS.    Uilk  An&lysU  and  Infitnt  Feeding.    A  Treatise  o 

Human  and  Cows'  Milk,  Cream,  Condensed  Milk.  etc..  and  DireCliou  «  wAc 
Uiel  of  Voung  Infants.     By  AsTHUK  V.  Meigs,  M.D.      131HO.  a«lb,.SD 

MEMMINGER.  Diagnosis  by  the  Uriae,  The  Praciical  Exami nation  of  DtJMi 
with  Special  Reference  to  Diagnosis.  By  Allard  Memmi.vgck.  M,D..  Pwife«sof 
of  Chemistry  and  of  Hygiene  in  the  Medical  Coilegc  of  the  State  of  S.  C ;  VJsoiq 
Piiysician  in  the  City  Hospital  of  Charleston,  etc.    23  lUus.    i3mo.    Cloth.  %\M 

MEYER.  Ophthalmology.  A  Manual  of  Diseases  of  the  Eye.  By-  Dx.  Edocako 
Mkveb.  Translated  from  the  Third  French  Edition  by  A.  Freeulamd  Fn- 
Gus,  M.K.     270  Illustrations,  two  Colored  Plates.         Cloth,  $3.;o;  Leatbet.l4.S0 

UONEY.  On  Children.  Treatment  of  Disease  in  Children,  including  the  Oiolwt 
of  Diagnosis  and  the  Chief  Pathological  Differences  between  Children  ud 
Aduhs.  By  Angel  Money,  m.d.,  m.r.c.p.,  Ass'l  Physician  to  the  Hospital  fer 
Sick  Children.  Great  Ormond  St.,  London.     2d  Edition,     iimo.         Qotb,  ll.jD 

UOERIS.  Text-Book  of  Anatomy.  791  Illustrations,  many  ia  Colon.  Acmd- 
plete  Text-book.  Edited  by  Henry  Murkis.  p.r.cs.,  Surg.  to.  and  Lectoa 
Anatomy  at,  Middlesex  Hospital,  asdsted  by  J.  Bland  StTTTOK.  P.R  C.S.,  J.  H. 
DAviES-Coi,LEy,  F.R.c.s.,  Wm.  J.  Walsham.  f.r.c.s,.H.St.  John  Brooks. M.t>. 
R.  Marcus  Cunn,  f.r.c.s.,  Arthur  Hensman,  f.r.c.s,,  Frederick  Tiicvb, 
F.R.cs.,  William  Anderson,  f.r.c.s.,  and  Prof.  W.  H.  A.  Jacobsok.  Oat 
Handsotne  Octavo  Volume,  with  701  Illustrations,  214  of  which  aie  jirinttd  ui 
colors.  Cloth,  {6.00;  Leather,  f  7 .CO ;   Half  Russia,  fiiio 

"  Taken  ns  a  whole,  u-c  have  no  hesilacian  in  accordiag  Tcry  high  ptaijc  to  ibil  irorii.    It 

will  rank,  we  brlieve,  with  ihc  learting  Anwomies.     The  illuslia''      " 

printing  is  giKjd." — Baslot     •'  "     - 
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IXOULLIN,    Surgery,     Third  Edition,  by  Hamilton.    A  Complete  Texi-boak. 
By  C.  W.  Mansell  MotiLLiN,  M.A.,   M.D.  oxoN.,  F.R.C.S.,  Sui^eon  and  L«- 
turer  on    Physiology   to   the   London    Hospital;     formerly  Raddific  Travelinj 
Fellow   and    Fellow  of  Pembroke  College,  Oxford.     Third   Amencan  Edilwt. 
.        Revised  and  edited  by  JohsB.  HAMILTON,  M.D. ,  LL.D.,  Professor  of  the  Prindpln 
[        of  Surgery  and  Clinical  Surgery,  Rush  Medical  College.  Chicago;  Profc»oio( 
I        Surgery,  Chicago  PolycUnic  ;   Surgeon,  formerly  Supervising  Surgeon -Gener»l. 
I        U.  S.  Marine  Hospital  Service;   Surgeon  to  Presbyterian   HospitJ;  CoimuIeiiv 
I       Surgeon  to  St.  Joseph's  Hospital  and  Central  Free  Dispensary.  Cbica^o,  cK, 
I        6cx>  Illustrations,  over  200  of  which  are  original,  and  many  of  which  are  ptiowil 
in  Colors.     Royal  Octavo.     IZ50  pages. 
'  Handsomely  bound  in  Cloth. £6.00;  Leather.  f7.aD 

"  The  aim  to  make  this  valuable  treatise  practical  by  giving  sped^l  ulenlion  to  qiintiou  of 
treatment  lias  been  admirably  carried  out.  Many  a  reader  will  consult  the  woili  aiih  a  Iceiut 
of  satisfaction  ihat  his  wants  hive  Iwen  understood,  and  Ibal  they  have  bern  intdliccutlt  ft 
He  will  not  look  in  vain  for  details,  without  |>roper  attention  to  which  he  well  knavi  Ibai  l^ 
highest  success  is  impossible." — Tht  Americim  Jtutnat  of  Medical  Seieneti. 

Enlargement  of  the  Prostate.     Its  Treatment  and   Radical  Core.    llli»- 

trated.     Octavo.  Cloth,  fl.p 

ITDRRELL.    Kassotherapentica.     Massage  as  a  Mode  of  Treatment.    By  Wh- 

Murrbll.  M.D.,  F.R.c.i'.,  l-ccturer  on  Pharmacology  and  Therapcotic*  at  WtJl' 

minster  Hospital.     Fifth  F.dition.     Revised,    ismo.  Cloth,  li.S! 

Chronic  Bronchitis  and  its  Treatment,    {Autkorittd  Edition^    A  Oimai 

Study,      iimo.     176  pages.  Cloclultis 

What  To  Do  in  Cases  of  Foisoning.    Seventh  Edillon,  Enlaifed  and  Re* 

■■■'-■'     64010,  Cloth,  |t.ac 
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MOETON  on  Refraction  of  the  Eye.  Its  Diagnosis  and  the  Correction  of  its  Errors. 
With  Chapter  on  Keratoscopy,  and  Test  Types.  By  A.  Morton,  m.b.  Fifth 
Edition,  Revised  and  Enlarged.  Cloth,  $i.oo 

MXJSKETT.  Prescribinff  and  Treatment  in  the  Diseases  of  Infants  and  Child- 
ren. By  Philip  E.  Muskett,  Late  Surgeon  to  the  Sydney  Hospital,  Formerly 
Senior  Resident  Medical  Officer,  Sydney  Hospital.     32010.  Cloth,  $1.25 

MTJTER.  Practical  and  Analytical  Chemistry.  By  John  Muter,  f.r.s.,  f.cs., 
etc.  Fourth  Edition.  Revised,  to  meet  the  requirements  of  American  Medical 
Colleges,  by  Claude  C.  Hamilton,  m.d.,  Professor  of  Analytical  Chemistry 
in  University  Med.  Col.  and  Kansas  City  Col.  of  Pharmacy.     5 1  lUus.   Cloth,  Ji  .25 

HAPHETS*  Modem  Therapeutics.  Ninth  Revised  Edition,  Enlarged  and  Im- 
proyed.  In  Two  Handsome  Volumes.  Edited  by  Allen  J.  Smith,  m.d..  Pro- 
fessor of  Pathology,  University  of  Texas,  Galveston,  late  Ass't  Demonstrator  of 
Morbid  Anatomy  and  Pathological  Histology,  Lecturer  on  Urinology,  University 
of  Pennsylvania;  and  J.Aubrey  Davis,  m.d.,  Ass't  Demonstrator  of  Obstetrics, 
University  of  Pennsylvania;  Ass't  Physician  to  Home  for  Crippled  Children,  etc. 

Vol.  I.— General  Medicine  and  Diseases  of  Children. 

Handsome  Cloth  binding,  ^.00 

Vol.  II.— General  Surgery,  Obstetrics,  and  Diseases  of  Women. 

Handsome  Cloth  binding,  $4.00 

HEW  SYDENHAM  SOCIETT  Publications.  Three  to  Six  Volumes  published 
each  year.     List  of  Volumes  upon  application.  Per  annum,  ^.00 

HOTTER  and  FIRTH.  The  Theory  and  Practice  of  Hygiene.  A  Complete 
Treatise  by  J.  Lane  Notter,  m.a.,  m.d.,  f.cs..  Fellow  and  Member  of  Council 
of  the  Sanitary  Institute  of  Great  Britain  ;  Professor  of  Hygiene,  Army  Medical 
School ;  Examiner  in  Hygiene.  University  of  Cambridge,  etc.,  and  R.  H.  Firth, 
F.R.C.S.,  Assistant  Professor  of  Hygiene,  Army  Medical  School,  Netly.  Illustrated 
by  10  Lithographic  Plates  and  135  other  Illustrations,  and  including  many  Useful 
Tables.    Octavo.     1034  pages.  Cloth,  $7.00 

*♦*  This  volume  is  based  upon  Parkes'  Practical  Hygiene,  which  will  not  be  pub- 
lished hereafter. 

OB££ST£nr£R.  The  Anatomy  of  the  Central  Nervons  Organs.    A  Guide  to  the 

study  of  their  structure  in  Health  and  Disease.  By  Professor  H.  Obersteiner, 
of  the  University  of  Vienna.  Translated  and  Edited  by  Alex.  Hill,  m.a.,  m.d., 
Master  of  Downing  College,  Cambridge.     198  Illustrations.    8vo.      Cloth,  J5.50 

OHLEMAKN.  Ocnlar  Therapeutics  for  Physicians  and  Students.  By  M.  Ohle- 
MANN,  M.D.-  Translated  and  Edited  by  Charles  A.  Oliver,  a.m.,  m.d..  Attend- 
ing Surgeon  to  Wills  Eye  Hospital  Ophthalmic  Surgeon  to  the  Philadelphia  and 
to  the  Presbyterian  Hospitals,  Fellow  of  the  College  of  Physicians  of  Phila- 
delphia, etc.  In  Press, 

OPHTHALMIC  REVIEW.  A  Monthly  Record  of  Ophthalmic  Science.  Published 
in  London.    Sample  Numbers,  2^  cents.  Per  annum,  $3.00 

ORMEEOD.   Diseases  of  Nervous  System,  Student's  Guide  to.   By  J.  A.  Ormerod, 

M.D.  (Oxon.),  F.R.c.P.  (Lond.),  Mem.  Pith.,  Clin.,  Ophth.,  and  Neurol.  Societies, 
Physician  to  National  Hospital  for  Paralyzed  and  Epileptic  and  to  City  of  London 
Hospital  for  Diseases  of  the  Chest,  Dem.  of  Morbid  Anatomy,  St.  Bartholo- 
mew's Hospital,  etc.    With  66  Wood  Engravings.     i2mo.  Cloth,  $1.00 

OSGOOD.    The  Winter  and  Its  Dangers.    By  Hamilton  Osgood,  m.d.  Cloth,  u^o 

OSLER.  Cerebral  Palsies  of  Children.  A  Clinical  Study.  By  William  Osler, 
m.d.,  F.R.c.P.  (Lond.),  Professor  of  Medicine,  Johns  Hopkins  University,  etc. 
8vo.  Cloth,  $2.00 

Chorea  and  Choreiform  Affections.    8vo.  Cloth,  $2.00 
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08TR0M.    Massage  and  the  Original  Swedish  Moyements.    Their  Applicatioi 

to  Various  Diseases  of  the  Body.  A  Manual  for  Students,  Nurses  and  Physiciam. 
By  KuRRE  W.  OsTROM,  from  the  Royal  University  of  Upsala,  Sweden;  Instructor 
in  Massage  and  Swedish  Movements  in  the  Hospital  of  the  University  oi 
Pennsylvania,  and  in  the  Philadelphia  Polyclinic  and  College  for  Graduates  ia 
Medicme,  etc.  Third  Edition.  Enlarged.  Illustrated  by  94  Wood  Engrav- 
ings, many  of  which  were  drawn  especiafly  for  this  purpose.    i2mo.     Cloth,  )i  00 

0VEKMAK*8  Practical  Mineraloj^,  Assaying  and  Mining,  with  a  DescriptioB  ol 
the  Useful  Minerals,  etc.  By  Frederick  Overman,  Mining  Engineer.  Elev- 
enth Edition.     i2mo.  Cloth,  (ijoq 

FACKABD*S  Sea  Air  and  Sea  Bathing.    By  John  H.  Packard,  m.d.     Qodi.  40 

FAOE«    Railroad  Iqnries.    With  Special  Reference  to  those  of  the  Back  and 

Nervous  System.    By  Herbert  Page,  p.r.c.s.,  Surgeon  to  St.  Mary's  Hospital, 

and  Lecturer  on  Surgery  at  its  Medical  School.    Octavo.  Cloth,  %i.\i 

Il^jnries  of  the  Spine  and  Spinal  Cord.    In  their  Surgical  and  Medico-L^ 

Aspects.     Third  Edition.     Revised.    Octavo.  Prepcamg, 

FABKES*  JPraotical  Hygiene.    By  Edward  A.  Parkes»  m.d.     Superseded  ^ 

"  Notter  and  Firth  **  Treatise  on  Hygiene.    See  previous  page. 

FABKES.  Hygiene  and  Pnhlic  Health.  A  Practical  Manual.  By  Louis  C 
Parkes,  m.d.,  d.p.h.  London  Hospital;  Assistant  Professor  of  Hygiene  and 
Public  Health  at  University  College,  etc.  Fourth  Edition,  Enlarged  and  Revised. 
80  Illustrations.     i2mo.  Cloth,  |2.^ 

The   Elements  of  Health.      An  Introduction  to  the  Study  of  Hygiene 
Illustrated.  Cloth,  (1^5 

FAE£ISH*S  Alcoholic  Inebriety.  From  a  Medical  Standpoint,  with  IllustntiTe 
Cases  from  the  Clinical  Records  of  the  Author.  By  Joseph  Parrish,  m.d., 
President  of  the  Amer.  Assoc,  for  Cure  of  Inebriates.  Cloth,  )i.oo 

FABVIK'S  WinckePs  Diseases  of  Women.    (See  Winckel,  page  28.) 

FHILLIPS.  Spectacles  and  Eyeglasses,  Their  Prescription  and  Adjustment.  By 
R.  J.  Phillips,  m.d.,  Instructor  on  Diseases  of  the  Eye,  Philadelphia  Polyclinic, 
Ophthalmic  Surgeon,  Presbyterian  Hospital.  Second  Edition,  Revised  a&d 
Enlarged.    49  Illustrations.    i2mo.  Qoth,  (ijoq 

FHTSICIAJr*S  VISITING  LIST.  Published  Annually.  Forty-fifth  Year  (1896) 
of  its  Publication. 

Hereafter  all  styles  will  contain  the  interleaf  or  special  memoranda  page,  excqn 
the  Monthly  Edition,  and  the  sizes  for  75  and  too  Patients  will  come  in  two  voltnne 
only.     Send  for  new  circular  describing  improvements. 
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Perpetual  Edition,  without  Dates  and  with  Special  Memorandum   Pages. 
For  25  Patients,  interleaved,  tucks,  pocket  and  pencil,  .        .        .        .        $1.25 

50        "  *  "  *  ....  i.so 

Monthly  Edition,  without  Dates.    Can  be  commenced  at  any  time  and  used 
until  full.    Requires  only  one  writing  of  patient's  name  for  the  whole  month. 
Plain  binding,  without  Flap  or  Pencil,  .75.     Leather  cover.  Pocket  and  Pencil,  $1.00 
EXTaA  PencilB  will  be  sent,  postpaid,  for  25  cents  per  half  dozen. 

i^T  This  List  combines  the  several  essential  qualities  of  strength,  compactness, 
durability  and  convenience.  It  is  made  in  all  sizes  and  styles  to  meet  the  wants  of  all 
physicians.     It  is  not  an  elaborate,  complicated  system  of  keeping  accounts,  but  a 

Elain,  simple  record,  that  may  be  kept  with  the  least  expenditure  of  time  and  trouble — 
ence  its  popularity.    A  special  circular,  descriptive  of  contents  and  improvements, 
will  be  sent  upon  application. 

PEEEIEA*S  Prescription  Book.  Containing  Lists  of  Terms,  Phrases,  Contrac- 
tions and  Abbreviations  used  in  Prescriptions,  Explanatory  Notes,  Grammatical 
Construction  of  Prescriptions,  Rules  for  the  Pronunciation  of  Pharmaceutical 
Terms.   By  Jonathan  Pereira,  m.d.   Sixteenth  Edition.   Cloth,  .75 ;  Tucks  |i  .00 

PORTEE'8  Surgeon's  Pocket-Book.  By  Surgeon-Major  J.  H.  Porter,  late  Pro- 
fessor of  Military  Surgery  in  the  Army  Medical  School,  Nedey,  England.  Revised, 
and  partly  Rewritten.    Third  Edition.    Small  i2mo.  Leather  Covers,  $2.00 

FOTTEE.  A  Handbook  of  Materia  Medica,  Pharmacy  and  Therapentios,  in- 
cluding the  Action  of  Medicines,  Special  Therapeutics,  Pharmacology,  etc  In- 
cluding over  600  Prescriptions  and  Formulae.  By  Samuel  O.  L.  Potter,  m.a., 
M.D.,  M.R.c.p.  (Lond.),  Professor  of  the  Practice  of  Medicine,  Cooper  Medical  Col- 
lege, San  Francisco:  late  A.  A.  Surgeon  U.S.  Army.  Fifth  Edition,  Revised  and 
Enlarged.    8vo.    With  Thumb  Index  in  each  copy.    Cloth,  t\joo ;  Leather,  $5.00 

Compend  of  Anatomy,  including  Visceral  Anatomy.  Fifth  Edition.  Re- 
vised, and  greatly  Enlarged.  With  16  Lithographed  Plates  and  117  other 
Illustrations.    Being  No,  1 1  Quiz-  Compend  t  Series. 

Cloth,  .80;  Interleaved  for  taking  Notes,  $1.25 

Compend  of  Materia  Medica,  Thera^ntics  and  Prescription  Writing, 

with  special  reference  to  the  Physiological  Action  of  Drugs.  Sixth  Revised 
and  Improved  Edition,  with  Index,  based  upon  U.  S.  P.  1890.  Being  No, 
6  t  Quiz- Compend t  Series,    Cloth,  .80.    Interleaved  for  taking  Notes,  $1.25 

Speech  and  Its  Defects.  Considered  Physiologically.  Pathologically  and 
Remedially ;  being  the  Lea  Prize  Thesis  of  Jefferson  Medical  College,  1882. 
Revised  and  Corrected.     i2mo.  Cloth,  $1.00 

POWELL.    Diseases  of  the  Lnngs  and  PlenrsB,  Including  Consumption.    By 

R.  Douglas  Powell,  m.d.,  f.r.c.p.,  Physician  to  the  Middlesex  Hospital,  and 
Consulting  Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest 
at  Brompton.  Fourth  Edition.  With  Colored  Plates  and  Wood  Engravings. 
8vo.  Cloth,  I4.00 

POWER.  Surgical  Diseases  of  Children  and  their  Treatment  by  Modern 
Methods.  By  D'Arcy  Power,  M.A.,  f.r.c.s.  Eng.,  Demonstrator  of  Operative 
Surgery,  St.  Bartholomew's  Hospital ;  Surgeon  to  the  Victoria  Hospital  for 
Children.     Illustrated,     izmo.  Cloth,  $2.50 

PRITCHAED.  Handhook  of  Diseases  of  the  Ear.  By  Urban  Pritchard, 
M.D.,  F.R.C.S.,  Professor  of  Aural  Surgery,  King*s  College,  London,  Aural  Sur- 
geon to  King's  College  Hospital,  Senior  Surgeon  to  the  Royal  Ear  Hospitsd.  etc. 
Third  Edition,  Enlarged.    Many  Illustrations  and  Formulae.    i2mo.        In  Press, 

PEOCTOR*S  Practical  Pharmacy.  Lectures  on  Practical  Pharmacy.  With  Wood 
Engravings  and  32  Lithographic  Fac -simile  Prescriptions.  By  Barnard  S. 
Proctor.  Third  Edition.  Revised  and  with  elaborate  Tables  of  Chemical 
Solubilities,  etc.  Cloth,  $3.co 
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BALFE.    DiMaui  of  the  Kidse;  and  Urinary  Der&ngements.     By  C.  H.  Raui. 

M.U.,  F-K-CK,  Ass't  Physician  lo  the  London  Hospital.    Illus.    lamo.   Cloih,  fiAt 

KEESE'S  Hedical  Jnriapntdence  and  Toxicology.    A  Text-book  for  Medinl  a«d 

Leg^l  I'raeiiiioners  and  Students.  By  John  J.  Reese,  m.d.,  Editor  of  Taylnt'j 
Jurisprudence,  IVofessor  of  the  Principles  and  Practice  of  Medical  JurispnuleiK^ 
ineludinR  Toxicology,  in  the  University  of  Pennsylvania  Medical  DcpartmenL 
Founh  Edition.  Revised  by  Henry  Lefphann,  M.D.,  Pathological  Chemist, 
JelTerson  Medical  College  Hospital,  etc.     I3ma.     624  pa>;e5. 

Cloth,  O-oo;   Leather,}}.^ 
"  To  llie  Huilem  of  mcilicil  juriiprudence  Bod  toxicolt^  it  ii  inTaluable,  u  it  ii  cnca^ 
dear,  •nd  thonjuyb  in  every  respect." — Tht  Amttican  Journal  of  ike  Medieal  Seitnta. 

BEEVES.  Xedical  Hioroacopy.  lUnitrated.  A  Handbook  for  Physicians  ud 
Students,  including  Chapters  on  llactenology.  Neoplasms.  Urinary  ExaminuiaB, 
etc.  lly  Jambs  E.  Reeves,  m.d.,  Ex-Piesident  American  Public  Health  Asudi. 
tion.  Member  Association  American  Physicians,  etc.  Numerous  Illustraiiou, 
some  of  which  are  printed  in  colors.  l2mo.      Handsome  Cloth,  fxja 

BEETES.  Bodily  Befbnnitiei  and  their  Treatment.  A  Handbook  of  Praoicd 
Orthopsedics.  By  H.  A.  Reeves,  M.D.,  Senior  Ass't  Surgeon  to  the  London  Hoy 
pital,  Surgeon  <o  the  Royal  Orthopxdic  Hospital.    328  Illustrations.     Cloth.fi.;; 

B£0T8.  Mflatal  Xadicino.  A  Practical  Manual.  By  Dr.  E.  R£gis,  fomicft; 
Chief  of  Clinique  of  Mental  Diseases,  Faculty  of  Medicine  of  Paris  ;  Physidu 
of  the  Maison  de  Sant£  de  Castel  d'Andorte ;  Professor  of  Mental  DMaKs, 
Faculty  of  Medicine,  Bordeaux,  etc.  With  a  Preface  b^  M.  BENJAMIN  Ball, 
Clinical  Professor  of  Mental  Diseases,  Faculty  of  Medicine,  Paris.  Authoriid 
Translation  from  the  Second  Edition  by  H.  M.  Bannister,  u.u..  late  Seat* 
Assistant  Physician,  Illinois  Eastern  Hospital  for  the  Insane,  etc.  With  an  Is- 
troduction  by  the  Author.     i2mo.    692  pages.  Cloth,  fi.ca 

RIC&ABDBON,  Lon^  Life,  and  How  to  Reach  It.  By  J.  G.  Richardsoh,  Pnt 
of  Hygiene,  University  of  Pennsylvania.  Cloth.  .40 

BICHABDSON'S  Keohuiioal  Dentiitry.  A  Practical  Treatise  on  Mechuiol 
Dentistry.  By  Joseph  Richardson,  d.d.s.  Sixth  Edition.  ThorouEhly  Reviled 
by  Dr.  Geo,  W.  Warren,  Chief  of  the  Clinical  Staff,  Pennsylvania  Coliegtd 
Dental  Surgery,  Phila.   With  600  Illustrations.  8vo.  Cloth,  ^.00;  Leather,  HA) 

RICHTER'S  InorpUlio  Chemiitnr.    A  Text-book  for  Students.     By  Prof.  Vicm 

VON  RiCHTBK,   University  of  Breslau.    Fourth  American,  from  Sixth  Germu 

Edition.     Atithorized  Translation  by  Edgar  F.  Suith,  mj^.,  ph.d..  PivI.  el 

Chemistry,  University  of  Pennsylvania.  Member  of  the  Chemical  Societies  gl 

Berlin  and  Paris.    89  Illustrations  and  a  Colored  Plate.     i2ino.  Cloth, I1.7! 

Oi^fanio  Chemiatry.     The  Chemistry  of  the  Carbon    Compounds.     T\oti 

American  Edition,  translated  from  the  Last  German  by  Edcar  F.  SniTfl, 

U.  A.,PH.  D.,  Professor  of  Chemistry,  University  of  Pennsylvania,     lllustraled 

i2mo.  Prtpahi^ 

BOBEBTS.  Practice  of  Medioine.  The  Theory  and  Practice  of  Medicine.  B] 
Fhedehick  Roberts,  m.d.,  Professor  of  Therapeutics  at  University  Collegt 
London.    Ninth  Edition,  with  Illustrations.    Svo.        Cloth,  $4.50;  Leather,  fj.ji 

BOBIKSON.  Latin  Orammar  of  Phaimaoy  and  Medicine  By  D.  H.  Robinsox 
PH.D.,  Professor  of  Latin  Language  and  Literature,  University  of  Kansas.  Inno 
duction  by  L.  E.  Savre,  ph.g..  Professor  of  Pharmacy  in,  and  Dean  of  the  Depi 
of  Pharmacy,  University  of  Kansas,     iimo.    Second  Edition.  Cloth,  (i.;i 
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8C0VILLE.  The  Art  of  Compounding.  A  Text-book  for  Students  and  a  Refer- 
ence Book  for  Pharmacists.  By  Wilbur  L.  Scoville,  ph.g.,  Professor  of  Ap- 
plied Pharmacy  and  Director  of  the  Pharmaceutical  Laboratory  in  the  Massa- 
chusetts College  of  Pharmacy.  Cloth,  $2.50 

8AKS0M.  Diseases  of  The  Heart.  The  Diagnosis  and  Pathology  of  Diseases  of 
the  Heart  and  Thoracic  Aorta.  By  A.  Ernest  Sansom,  m.d.,  f.r.c.p..  Physician 
to  the  London  Hospital,  Examiner  in  Medicine  Royal  College  of  Physicians,  etc. 
With  Plates  and  other  Illustrations.     8vo.  Cloth,  $6.00 

8ATEE.     Org^anic  Materia  Medica  and  Pharmacognosy.     An  Introduction 

to  the  Study  of  the  Vegetable  Kingdom  and  the  Vegetable  and  Animal  Drugs. 
Comprising  the  Botanical  and  Physical  Characteristics,  Source,  Constituents,  and 
Pharmacopceial  Preparations.  With  Chapters  on  Synthetic  Organic  Remedies, 
Insects  Injurious  to  Drugs,  and  Pharmacal  Botany.  By  L.  E.  Sayre,  ph.g., 
Professor  of  Pharmacy  and  Materia  Medica  in  the  University  of  Kansas,  Mem- 
ber of  the  Committee  of  Revision  of  the  U.S.  Pharmacopoeia,  1890.  A  Glossary 
and  543  Illustrations,  many  of  which  are  original.     Svo.  Cloth,  $4.00 

>8CHuLTZE.  Obstetrical  Diagrams.  Being  a  Series  of  20  Colored  Lithograph 
Charts,  imperial  map  size,  of  Pregnancy  and  Midwifery,  with  accompanying 
explanatory  (German)  text,  illustrated  by  wood-cuts.  By  Dr.  B.  S.  Schultze, 
Professor  of  Obstetrics,  University  of  Jena.    Second  Revised  Edition. 

Price,  in  Sheets,  $26.00 ;  Mounted  on  Rollers,  Muslin  Backs,  $36.00 

8EWELL.  Dental  Surgery,  including  Special  Anatomy  and  Surgery.  By  Henry 
Sewell,  M.R.C.S.,  L.D.S.,  President  Odontolog^cal  Society  of  Great  Britain.  3d 
Edition,  greatly  enlarged,  with  about  200  Illustrations.  Cloth,  $2.00 

SHAWE.  Hotes  for  Visiting  Nurses,  and  all  those  interested  in  the  working  and 
organization  of  District.  Visiting,  or  Parochial  Nurse  Societies.  By  Rosilind 
Gillette  Shawe,  District  Nurse  for  the  Brooklyn  Red  Cross  Society.  With  an 
Appendix  explaining  the  organization  and  working  of  various  Visiting  and  Dis- 
trict Nurse  Societies,  by  Helen  C.  Jenks,  of  Philadelphia.    i2mo.    Cloth,  $1.00 

SMITH.  Abdominal  Snrgery.  Being  a  Systematic  Description  of  all  the  Princi- 
pal Operations.  By  J.  Greig  Smith,  m.a.,  f.r.s.e.,  Surg,  to  British  Royal  In- 
firmary ;  Lecturer  on  Surgery,  Bristol  Medical  School ;  Late  Examiner  in  Surgery, 
University  of  Aberdeen,  etc.   Over  80  Illustrations.   Fifth  Edition.        Preparing, 

SMITH.  Electro-Chemical  Analysis.  By  Edgar  F.  Smith,  Professor  of  Chem- 
istry, University  of  Pennsylvania.  Second  Edition,  Revised  and  Enlarged.  28 
Illustrations.     i2mo.  Cloth,  $1.25 

SMITH  AliD  SIELLER.  Experiments.  Arranged  for  Students  in  General  Chem- 
istry. By  Edgar  F.  Smith,  Professor  of  Chemistry,  University  of  Pennsylvania, 
and  Dr.  H.  F.  Keller,  Professor  of  Chemistry,  Philadelphia  High  School.  Third 
Edition.     Svo.     Illustrated.  Cloth,  .60 

STARR.  The  Digestive  Organs  in  Childhood.  Second  Edition.  The  Diseases 
of  the  Digestive  Organs  in  Infancy  and  Childhood.  With  Chapters  on  the 
Investigation  of  Disease  and  the  Management  of  Children.  By  Louis  Starr, 
M.D.,  late  Clinical  Prof,  of  Diseases  of  Children  in  the  Hospital  of  the  University 
of  Penn'a;  Physician  to  the  Children's  Hospital,  Phila.  Second  Edition. 
Revised  and  Enlarged.  Illustrated  by  two  Colored  Lithog^raph  Plates  and 
numerous  Wood  Engravings.     Crown  Octavo.  Cloth,  $2.00 

The  Hygiene  of  the  Nnrsery,  including  the  General  Regimen  and  Feed- 
ing of  Infants  and  Children,  and  the  Domestic  Management  of  the  Ordinary 
Emergencies  of  Early  Life,  Massage,  etc.  Fifth  Edition.  Enlarged.  25 
Illustrations.     i2mo.    280  pages.  Cloth,  $1.00 
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STASHIIR.    Chemical  Problenu,  wjtb  Explanations  and   Answers.    By  K_, 

Stamhek.  Translated  from  the  Second  German  Edition,  by  P(of.W.ivHL 
KLSSON".  A.M.,  Wittenberg  College,  Springfield,  Ohio.     i2mo.  Ck^ij 

STARLING.    Elements  of  HamBn  Physiology.    By  Ernest  H.  Starlino,  iLon 

LoNi*..  M.H.c.P,,  Joint  Lecturer  on  Physiology  at  Guy's  Hospital.  LdbJob, 
etc.     With  too  Illustrations,      iirao,     437  pages.  Clo(Ii.(i.ix 

STEARNS.   Lectures  on  Uental  Bite&sei.    By  Henkv  Pittnau  SreAKta.  v 

Physician  Superintendent  at  the  Hartford  Retreat.  Lecturer  on  Mem*)  UiMun 
in  Yale  University,  Member  of  the  American  Medico- Psycho  logical  Ass'n.  Hob- 
orary  Member  of  the  Boston  Medico- Pysc hoi ogieal  Society.  With  a  Digea  of 
Laws  of  the  Various  States  Relating  to  Care  of  Insane.   Illustrated. 

Cioth.  $2.75;  Sheep.  Ipj 

STEVENSON  AND  MURPHY.    A  Treatise  on  Hygiene.    By  Various  Autbon. 


itryar 

cal  Jurisprudence  at  Guy's    Hospital.  London,  etc.,  and  SHIR1.ET  F.  Muartn. 

Medical  OFhcer  of  Health  to  the  County  of  London.    In  Three  Octavo  VolunWi. 

Vol.  I.    With  Plates  and  Wood  Engravings.   Octavo.  Cloth.  |6.ce 

Vol,  IL    With  Plates  and  Wood  Engravings.    Octavo.  Ooih.  j6,m 

Vol.  III.     Sanitary  Law,     Octavo.  Clotb.|5.W 

(,*»  Special  Circular  upon  application. 

STEWART'S  Compend  of  Pharmacy.  Based  ujwn  •'  Remington's  Tc«l-Book  <i 
Pharmacy.'  By  F.  E.Stewart,  m.d.,  ph. g., Quiz  Master  in  Cbem.  andTheono- 
cal  Pharmacy,  Phila.  College  of  Pharmacy;  Lecl.  in  Pbarmacologi-,  JcI&hm 
Medical  College.  Fifth  Ed.  Revised  in  accordance  with  U.S.  P..  1S9C1.  Ccffl- 
plete  tables  of  Metric  and  English  Weights  and  Measures.  tQiii*-Crmpf*i^ 
Series.  Cloth,  .80 ;  Interleaved  for  the  addition  of  notes.fiJ; 

8TIRLIN0.  Ontlisee  of  Practioal  Physiology.  Including  Chemical  and  Eipoi- 
mental  Physiology,  with  Special  Reftrence  to  Practical  Medicine.  By  W.  Sn»- 
LiNG,  M.D..  sc.D.,  Professor  of  Physiology  and  Histolopy.  Owens  College.  Vicinm 

University.  Manchester,     Exatnmer  in  Physiology,  Universities  of  EdrDbtirjfc 
ind  London.     Third  Edition.     289  Illustrations.  Oolh.  pan 


Outlines  of  Practical  Histology.    368  Illustrations.     Second  EdiiioD. 

vised  and  Enlarged  with  new  Illustrations,     l3mo.  Cloth,  fJM 

STBAHAN.  Extra-Uterine  Pregnancy.  The  Diagnosis  and  Treatment  of  Eitrv 
Uterine  Pregnancy.  Being  the  Jenks  Priie  Essay  of  the  College  of  Phyiiciuit 
of  Phii.tdelphia.  By  John  Strahan,  m.d,  tUniv.  of  Ireland),  laie  Res.  Suf|e» 
Belfast  Union  Infirmary  and  Fever  Hospital.     Octavo.  Cloth.  .TS 

8WANZT.    DiseaseB  of  the  Eye  and  their  Treatment    A  Handbook  for  Ph'«i- 

cians  and  Students.  By  Henrv  R.  SwASiV.  A.M..  M.B.,  F.R.cs.I..  Siifpfni;  '." 
tlie  National  Eve  and  Ear  Infirmary  ;  Ophthalmic  Surgeon  to  the  Adeliitlc  H  *• 
pital.  Dublin.  Fifth  Edition,  Thoroughly  Revised.  Edited  bv  LoLis  Wtnv*. 
M  B..  B.CH.  Enlarged.  166  Illustrations,  one  Plain  Plate,  and  a  Zephy.  Tt9 
Card.     i2mo.  Cloth,  $2.50;  Sheep,  t}^ 

STOHR.     Histology  and  Microscopical  Anatomy.     By  Dr.  Philij-p  StCHii. 
"rofessor  in  the  University  of  Zurich.     Translated  and  Edited  by  Dk.  ALFM* 
t,  Demonstrator  of  Histology  and  Embryology,  Harvud  Medical  SchML 
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8 WAIN.  Surgical  Emergencies,  together  with  the  Emergencies  Attendant  on 
Parturition  and  the  Treatment  of  Poisoning.  A  Manual  for  the  Use  of  Student, 
Piactitioner,  and  Head  Nurse.  By  William  Paul  Swain.  f.r.c.S.,  Surgeon  to 
the  South  Devon  and  East  Cornwsill  Hospital,  England.  Fifth  Edition.  i2mo. 
Illustrated.  Nearly  Ready, 

SUTTON'S  Yolnmetrie  Analysis.  A  Systematic  Handbook  for  the  Quantitative 
Elstimation  of  Chemical  Substances  by  Measure,  Applied  to  Liouids,  Solids  and 
Gases.  By  Francis  Sutton,  f.cs.  Seventh  Edition,  Revisea  and  Enlarged, 
with  Illustrations.    8vo.  In  I^ss. 

STMOHDS.  Mannal  of  Chemistry,  for  Medical  Students.  By  Brandreth 
Symonds,  a.m.,  M.D.,  Ass*t  Physician  Roosevelt  Hospital, Out- Patient  Department; 
Attending  Physician  Northwestern  Dispensary,  New  York.  Second  Edition. 
i2mo.  Cloth,  |2.oo 

TAPT*8  Operative  Dentistry.  A  Practical  Treatise  on  Operative  Dentistry.  Bv 
Jonathan  Taft,  d.d.s.  Fourth  Revised  and  Enlarged  Edition.  Over  loo  Il- 
lustrations.   8vo.  Cloth,  $3.00 ;  Leather,  $4.00 

Index  of  Dental  Periodical  Literatnre.    8vo.  Qoth,  ^2.00 

TALBOT.  Irres^arities  of  the  Teeth,  and  Their  Treatment  By  Eugenb  S. 
Tal30T,  M.D.,  Professor  of  Dental  Surgery  Woman's  Medical  College,  and 
Lecturer  on  Dental  Pathology  in  Rush  Medical  College,  Chicago.  Second  Edi- 
tion, Revised  and  Enlarged  by  about  100  pages.  Octavo.  234  Illustrations 
(169  of  which  are  original).    261  pages.  Cloth,  $3.00 

TAHHEB*8  Memoranda  of  Poisons  and  their  Antidotes  and  Tests.  By  Thos. 
Hawkes  Tanner,  m.d.,  f.r.c.p.  7th  American,  from  the  Last  London  Edition. 
Revised  by  John  J.  Reese,  m.d..  Professor  Medical  Jurisprudence  and  Toxi- 
cology in  the  University  of  Pennsylvania.     i2mo.  Cloth,  .75 

TAYLOR.  Practice  of  Medicine.  A  Manual.  By  Frederick  Taylor,  if.D., 
Physician  to,  and  Lecturer  on  Medicine  at.  Guy*s  Hospital,  London  ;  Physician  to 
Evelina  Hospital  for  Sick  Children,  and  Examiner  in  Materia  Medica  and  Phar- 
maceutical Chemistry,  University  of  London.  Cloth,  |2.oo ;  Sheep,  $2.50 

TAYLOR  AND  WELLS.  Diseases  of  Children.  A  Manual  for  Students  and 
Physicians.  By  John  Madison  tavlor,  a.b.,  m.d..  Professor  of  Diseases  of 
Children,  Philadelphia  Polyclinic;  Assistant  Physician  to  the  Children's  Hospi- 
tal and  to  the  Orthopedic  Hospital ;  Consulting  Physician  to  the  Elwyn  and  the 
Vineland  Training  Schools  for  Feeble-Minded  Children ;  Neurologist  to  the 
Howard  Hospital,  etc.;  and  William  H.  Wells,  m.d.,  Adjunct- Professor  of 
Obstetrics  and  Diseases  of  Infancy  in  the  Philadelphia  Polyclinic ;  late  Assistant 
Demonstrator  of  Clinical  Obstetrics  and  Diseases  of  Infancy  in  Jefferson  Medi- 
cal College.    With  Illustrations.  In  Presu 

TEMPERATTJEE  Charts  for  Recording  Temperature,  Respiration,  Pulse,  Day  of 
Disease,  Date,  Age,  Sex,  Occupation,  Name,  etc.  Put  up  in  pads ;  each  .50 

THOMPSON.  Urinary  Organs.  Diseases  of  the  Urinary  Organs.  Containing  32 
Lectures.  By  Sir  Henry  Thompson,  f.r.cs.,  Emeritus  Professor  of  Clinical  Sur- 
gery in  University  College.  Eighth  London  Edition.  121  Illustrations.  Octavo. 
470  pages.  Cloth,  I3.C0 

Calcnlons  Diseases.    The  Preventive  Treatment  of  Calculous  Disease,  and 
the  Use  of  Solvent  Remedies.    Third  Edition.       i6mo.  Cloth,  .75 

THOEBUEH.  Snr^ry  of  the  Spinal  Cord.  A  Contribution  to  the  study  of.  By 
William  Thorbukn,  b.Sc,  m.d.    Illustrated.    Octavo.  Cloth,  I4.00 

THOEHTOH.  The  Snrgery  of  the  Kidneys.  By  John  Knowsley  Thornton, 
m.b.  Edin.    With  19  Illustrations.  Cloth,  I1.50 
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TOICES'  Dental  AnatomT.    A  Manual  of  Denul  Anatomy,  Human   mad  Compm. 

tive.    By  C.  S.  Tombs,  D.D.s.    335  lUuttrationi.    4lh  Ed.     txmo.     Cloth,  tj-jo 

Dental  Somiy.     A  System  or   Dental  Surgery.    By  John   Tombs,  fxi 

Third  Edition.  Revised  and   Enlarged.     By  C.  S.  TomkS,  D.D.S.     Wiiih 

391  lUustTations.     I2mo.     771  pages.  Cloth,  |4j]c 

TKASSACnOHS  of  the  Auooiation  of  Ameriou.  FhnioiaJis.     Vob.  I  andll. 

Cloth,  Ji.soeach.  Vol.  Ml.  Cloth, 83.50.  Vol.  IV, Cloth,  Jijao.  Vol.  V,Cloih.ji.«o 

Vols.  VI,  VII.  Vlll,  IX.  X.  each  J3.00. 

TKSTSS.  Qermm-Engliili  Medical  DictJonnry.    By  Fredebick  Tkevzs.  fjlcs, 

assisted  by  Dr.  Hugo  Lang,  bjv.  (^unich).     iimo.  yi  Ruuia,  Sjjj 

Phfiiaal  Xdneation,  lU  EState,  Talse,  Xethode,  ete.  Clotk.  .7; 

TKIKBLE.    Praetioal  and  Analytieal  Chemistry.    By  Hknky  Tuhbue.  rsji. 

Professor  of  Analytical  Chemistry  in  the  Philadelphia  College  of  Phannacr 

Fourth  Edition.    Illustrated.    8vo.  Cloth. %\'y. 

TUXS.    Dietlonaiy  of  Pljohologioal  Kedioine.    Giving   the    Definition,  E^ 

mology,  and  Synonyms  of  the   terms  used   in   Medical   Psycholory.  with  tb 

Sympioms,  Pathology,  and  Treatment  of  the  recognised  forms  of  Mental  Db 

orders,  together  with  the  Law  of  Lunacy  in  Great  Britain  and  Ireland.     Edited  b] 

D.  Hack  Tuke,  u.d.,  ll.d..  Examiner  in  Mental  Physiology  in  the  Unim^ 

of  London.    Two  Volumes.    Octavo.  Cloth.  |toxi 

TUBVBULL'S  Artifleial  Annrtlieeia.    The  Advantages  and  Acodents  of  Aitifi 

cial  Anaesthesia  ;  Its  Employment  in  the  Treatment  of  Disease ;  Modes  of  Ai 

__7_!..    -JQ„.  Considering  their  Relative  Risks;  Tests  of  Parity;  Treatmeus 

1 :  Spasms  of  the  Glottis ;  Syncope,  etc.    B^  Laukknck  TcunHnx,  M.& 

.ural  Surgeon  to  Jefferson  College  Hospital,  etc     Third  Edibon,  Re 

vised  and  Enlarged.    40  Illustrations.    i3mo.  Cloth,  {ja 

TiraOH.     Veterinary  Fhamaoopaia,  including  the  outlines  of  Materia  Medic 

and  Therapeutics.     By  Richard  V.  TusoN,  late  Professor  at  tlie  Royal  Voer 

inan  College.    FiRh  Edition.    Revised  and  Edited  by  James  Bayne,  f.u 

Professor  of  Chemistry  and  Toxicology  at  the  Royal  Vetcnnary  College,    tmo 

Qoth.  fiji 

TTSOV.     The  Praotioe  of  Medioine.     A  Texl-Book  for  Physicians  and  Stadeab 

with  Special  Reference  to  Diagnosis  and  Treatment.     By  James  TrsOM.  MJi. 

Professor  of  Clinical  Medicine  in  the  Universitv  of  Pennsylvania,     lltustmeil 

8vo.     Im  Prtis.  Cloth,  S^.jo:  Leather,  |6,co;    Half  RdssU.  f?? 

Qnide  to  the  Ezaninatiim  of  Urine.     Vinth  Sditua.     Fo«  the  Ux  a 

Physicians  and  Students.    With  Colored  Plate  and  Nuhhtoos  IQisDatim 

EncravedonWood.  Ninth  Edition.  Revised,  izmo.   276pa£es.   Ckith,tiJi 

%•  A  Frentk  irams/alion  of  this  book  has  Jutt  appeared  Ht  PmHi. 

Cell  Doctrine.    Its  History  and  Present  State.     Second  Edition.     C]odL.tl.S( 

Handbook  of  Phyiioal  Diagnosii.    Illustrated.    2d  Ed.     iznm.    Cloth. fuj 

Brwht'i  DiMau  and  Diabetaa    With  Especial  ReflRcnce  to  PadKriogv  id 

llierapeutics.     Including  a  Section  on  Retinitis  in  Briglu's  Disease.    Wid 

Colored  Plates  and  many  Wood  Engravings.     8vo.  Qoih.  fi.51 

THITED   STATES   PHABHACOFCEIA.    1890.    Seventh    Decennial   Rnism 

Cloth.    »;.50    (Postpaid.    51-77);    Sheep.   #3,00  (Postpaid,    >3_i7)  :    Interieircd 

Si.oofPoHtpaid.  %\  50);  primed  on  one  side  of  page  onlv.    Unbound,  f3.^(PMI 

paid.  »3.9oV 

Seletrt  Tablet  from  the  IT.  8.  F.  <  1890).    Being  Nine  of  the  Ma«t  Im^mtoi 

.-ind  Useful  Tables,  printed  on  Separate  Sheets.     Caivfnily  pm  up  in  fUM 

Envelfipe.  jj 

YAH  EARLnrOEg  on  Skin  Diaeasea.    A  Practical  Manoal  of  IXagoont  ud 

Treatment  with  special  reference  to  DitfeFcniial  Diagnosis^     Bv  AjtTmn  Vu 

HARLINr.EN.  w.D.,  Professor  of  Diseases  of  the  Skin  in  the  ^-'t»jMp*''>  M^ 

clinic ;   Clinic.il  Lecturer  on  DerniatoloRy  at  JeflerMiTi  Medical   CoU^^c.    ToA 

Edition.   Revised  and  Enlarged.    \\'itb  FormuUeand  IDostrations.  ;cir::i!bca( 

in  Colors.     %to  pages.  Ciodi.(Jri 
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YAV  HXJYS  on  The  Urine.  Chemical  Analysis  of  Healthy  and  Diseased  Urine, 
Qualitative  and  Quantitative.  By  T.  C.  Van  Nuys,  Professor  of  Chemistry 
Indiana  University.    39  Illustrations.    Octavo.  Cloth,  |l.oo 

TIECH0W*8  Post-mortem  Examinations.  A  Description  and  Explanation  of  the 
Method  of  Performing  them  in  the  Dead  House  of  the  Berlin  Cnarit6  Hospital, 
with  especial  reference  to  Medico-le^  Practice.  By  Prof.  Virchow.  Trans- 
lated by  Dr.  T.  P.  Smith.    Illustrated.   Third  Edition,  with  Additions.    Clodi,  .75 

yOSWINSIEL.  Snrgical  Hnrsing.  A  Manual  for  Nurses.  By  Bertha  M.  Vos- 
wiNKEL,  Graduate  Episcopal  Hospital,  Philadelphia,  Nurse  in  Charge  Children's 
Hospital,  Columbus,  O.    1 11  Illustrations.    i2mo.    168  pages.  Cloth,  $1.00 

WALSHAM.  Manual  of  Praetioal  Surgery.  For  Students  and  Physicians.  By 
Wm.  J.  Walsham,  M.D.,  F.R.C.S.,  Ass*t  Surg.  to,  and  Dem.  of  Practical  Surg,  in, 
St.  Bartholomew's  Hospital,  Surg,  to  Metropolitan  Free  Hospital,  London. 
Fifth   Edition,   Revised  and  Enlarged.     With  380  Engravings.     815  pages. 

Cloth,  I2.75  ;  Leather,  I3.25 

WARDIO.  Praetioal  Therapenties.  A  Manual  for  Physicians  and  Students.  By 
Edward  J.  Waring,  m.d.  Fourth  Edition.  Revised,  Rewritten  and  Rearranged 
by  Dudley  W.  Buxton,  m.d..  Assistant  to  the  Professor  of  Medicine,  University 
College,  London.    Crown  Octavo.  Cloth,  $2,00 ;  LeaUier,  I3.00 

WABKEN.    Compend  Dental  Pathology  and  Dental  Medicine.    Containing  all 

the  most  noteworthy  points  of  interest  to  the  Dental  Student  and  a  Chapter 
on  Emergencies.  By  Geo.  W.  Warren,  D.D.S.,  Clinical  Chief,  Penn*a  College 
of  Dental  Surgery,  Phila.  Second  Edition,  Enlarged.  Illustrated.  Being  No. 
13  f  QuiZ'Compendt  Series.     i2mo.  Cloth,  .80 

Interleaved  for  the  addition  of  Notes,  I1.25 

Dental  Prostheses  and  Metallnrg^.    129  Illustrations.  Cloth,  $1.25 

WASHBOURV  and  OOODALL.     A  Manual  of  Infections  Diseases.    By  J. 

W.  Washbourn.  F.R.C.P..  Assistant  Physician  to  Guy*s  Hospital  and  Physician 
to  the  London  Fever  Hospiul,  and  Edward  W.  Goodall,  m.d.  (London), 
Medical  Superintendent  Easton  (Fever)  Hospital,  Homerton,  London,  etc. 
Illustrated  with  Charts,  Diagrams,  and  Plates.  In  Press, 

WAT80H  on  Ampntations  of  the  Extremities  and  Their  Complications.  By 
B.  A.  Watson,  m.d.    250  Illustrations.  Cloth,  l5.$o 
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**  The  student  searching  for  a  manual  with  which  to  begin  his  medical 
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Physician  and  Surgeon,  Ann  Arbor,  Mich, 

The  Prices  of  all  Books  are  Net. 


AN    EMINENTLY    PRACTICAL  BOOK. 

loullin's  Surgery„ 

Third  Edition,  Enlarged.     Just  Ready.  fl 

Icle  Pmctical  Treatise  on  Surgery,  ullh  Special  Kelctencc  la  Irumm. 

|y  C.  W.  MANSELL  MOULLIW,  M.A.,  M.D.  Oxon..  F.R.CSa. 

Surgean  and  L^cmret  on  Physiology  lo  [be  London  Hospiul,  eic. 


Third  American  Edition, 


Bdlled  by  JOHN  B.  HAMILTON,  M.D.,  LL.D.. 


Over  Six  Hundred  Illustrations, 

work,  and  manr  al  which  ■ 


ItoyalSvo.    i>5oPages.   HanJsoineCtotfa,$6.Do:  Leather,  Raised  Buuls,  9; 


Of  the  GcKi  illustrations  over  two  hundred  have  been  specially  preparni  fbr  I&u 
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the  iliustrationa  of  sections  of  the  various  growths  have  been  colored  so  as  to  bring  a 
gieal  clearness  their  difTeremial  diagnoiis. 
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